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Abstract 

Background: Factor XIII deficiency is one of the rarest bleeding disorders with an estimated 

prevalence of 1in 3 million populations worldwide. The main clinical manifestations of the 

disease are delayed wound healing, recurrent miscarriage, intracranial bleeding, and 

prolonged umbilical cord bleeding.   

Objectives: The aim of this study was to assess the diagnosis and treatment of factor XIII 

deficiency in Children Welfare teaching hospital in Baghdad. 

Patients and Methods: This retrospective study was performed on thirty three patients with 

the severe factor XIII deficiency. The diagnosis of the disease was done by a wide spectrum 

of characteristics which is part of inclusion criteria and including family history, clinical 

manifestations, laboratory tests, clot solubility in 5 M urea or monochloroacetic acid 

environments. 

Results: the common manifestations of the disease at time of diagnosis were  bleeding after 

trauma (42.4%), umbilical cord bleeding (21.2%)and less frequently gum bleeding and 

ecchymosis. 

Conclusions: factor XIII deficiency is a rare disease in Iraq, most patients are diagnosed  at 

the age of 1-10 years, family history was positive in more than half of the patients. 
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Introduction 

Congenital factor XIII (FXIII) 

deficiency is a rare autosomal 

recessive disease usually associated 

with a severe bleeding diathesis 
(1)

. The 

mortality and morbidity are primarily 

related to bleeding; intracranial 

hemorrhage can be life threatening. 

Because the clinical bleeding is severe 

in most patients with hereditary factor 

XIII deficiency, the diagnosis is made 

at an early age, often during infancy. 

Bleeding from the stump of the 

umbilical cord within the first days to 

weeks of life is a characteristic sign 

that occurs in 80% of affected 

individuals 
(2,3)

. Additional signs of 

bleeding include the following: CNS 

hemorrhage is frequent (25-30%) and 

may occur spontaneously or after 

minor trauma 
(4-7)

. Soft tissue bleeding 

and bruising are very common 
(4,5)

. 

Hemarthroses occur in 20% of cases 

.Bleeding that is delayed (ie:12-36h) 

after trauma or surgery is diagnostic of  

factor XIII deficiency.
(8)

 

FXIII deficiency can be initially 

diagnosed by observing bleeding 

episode with normal routine clotting 

tests including  prothrombin time (PT), 

activated partial thromboplastin time 

(aPTT), fibrinogen level,                 

 

platelets count and bleeding time (BT) 

(9)
.Diagnosis of the disease based on 

solubility of blood clot in solution of 5 

M urea or 2% acetic acid (or1% 

monochloroacetic acid). These tests are 

qualitative tests and show positive 

result if the activity of FXIII in plasma 

of the patients is absent or close to 

zero. If the results of test become 

positive subsequent quantitative 

analysis of FXIII activity is needed 
(10)

.  

Replacement therapy in this deficiency 

can be administered through fresh 

frozen plasma (preferably virus-

inactivated), cryoprecipitate and 

pasteurized FXIII concentrates. The 

first FXIII from human source that 

used in replacement therapy was 

produced from placenta but later this 

product replaced by plasma extracted 

FXIII concentrates 
(5,11-13)

.The aim of 

the study is to assess the diagnosis and 

treatment of factor XIII deficiency in 

Children Welfare Teaching Hospital, 

Medical City, Baghdad. 

 Patients and methods 

It is a retrospective study. The study 

participants included all patients age 

group who were attend the hemophilia 

center in Children Welfare Teaching  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3915454/#B6


Review of Congenital Factor XIII Deficiency                       Lubna Foad Hussain,  Obeida Amir Abid  

Iraqi J. Hematology, May 2016, vol.5, Issue 1                                                                      83 
 

Hospital with the diagnosis of FXIII 

deficiency, from  January 2 000 till 

April 2015. All patients were identified 

by using coded discharge records with 

the diagnosis of factor XIII deficiency. 

Data collected included: Gender, age at 

presentation, presenting complaint, 

family history, type of treatment (fresh 

frozen plasma, cryoprecipitate), 

hepatitis B ,C in patients.  

The following investigations were 

reviewed for all patients who presented 

to the outpatient clinic to establish the 

diagnosis and included complete blood 

picture and coagulation screen PT 

,APTT and  bleeding time which 

reported to be normal. 

Diagnosis was confirmed by 

performing clot solubility tests in 5 

mol/L urea which  was done to all our 

patients, a qualitative test for diagnosis 

of  FXIII deficiency; those found 

positive were labelled as factor XIII 

deficient.Results were expressed as 

frequencies and percentages and 

presented in tables and figures using 

Microsoft Office Excel 2013.  

 

 

 

 

Results 

Thirty three patients were diagnosed to 

have factor XIII deficiency.  20(58%) 

were males shown in Figure (1). The 

diagnosis of  FXIII deficiency was 

established at 3 age groups; first group 

less than 1 year, second group 1-10 

years and third group more than 10 

years; most patients diagnosed at the 

age of 1-0 years as shown in Figure (2) 

Post traumatic bruises were the major 

presenting complaint in 14 patients 

(42.4%) , followed by prolonged  

bleeding  from umbilical stump in 7 

patients(21.2%). One patient had 

intracranial hemorrhage diagnosed by 

neuro-imagining study .Table1 

Family history was positive in 20 

patients (58%).  

The products used in the treatment of 

these patients only when presented 

with bleeding included fresh frozen 

plasma, cryoprecipitate. Testing for 

transmission of viral infections was 

also done in all our patients and only 2 

from 6 patients received plasma were 

found with hepatitis C positive after 

repeated transfusions of fresh frozen 

plasma.  

 



Review of Congenital Factor XIII Deficiency                       Lubna Foad Hussain,  Obeida Amir Abid  

Iraqi J. Hematology, May 2016, vol.5, Issue 1                                                                      84 
 

The other 27 patients were treated by 

cryoprecipitate with no hepatitis C 

infection .Hepatitis B was found 

negative in all patients .Figure3

 

 

Figure1:The gender of 33 patients 

 

Table1:The presenting complaints at the time of the diagnosis of 33 patients 

 

 

58% 
42% 

Gender of the patients  

Male

Female

Bleeding type  Frequency(no.) Percent(%) 

Post traumic bruises 14 42.4 

Umbilical cord  bleeding  7 21.2 

Gum bleeding   5 15.2 

After circumcision 2 10% of males 

Muscle hematoma 2 6.1 

Ecchymosis  1 3.0 

 Epistaxis 1 3.0 

Intracranial hemorrhage 1 3.0 

Total 33  
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Figure2:The age of diagnosis in 33 patients 

 

 Figure3:The results of Hepatitis C screening 
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Discussion 

This disorder is so rare that to date 

only 33 of 778 patients with congenital 

bleeding disorders, have been 

identified in our hemophilia center 

with factor XIII deficiency. So the 

incidence of this disorder is 0.042%. In 

Saudia Arabia it is also a rare disease 

(14)
.While in Pakistan it was the fifth 

most common factor deficiency 

detected in one study conducted there  

(15)
. In Iran, a Middle Eastern country 

with a high rate of consanguineous 

marriages, there are approximately 473 

patients afflicted with FXIII 

deficiency. An approximately 12-fold 

higher prevalence of FXIII deficiency 

is estimated in Iran in comparison with 

overall worldwide frequency. 
(14)

. 

In this study, bleeding after trauma is 

the most common, while in Iranian and 

Pakistani study showing subcutaneous 

bleeding (57%), followed by umbilical 

cord bleeding (56%), muscle 

hematoma (49%) and intracranial 

hemorrhage (34%) to be the major 

clinical presentation 
(14,15)

. In Saudis 

the presenting symptoms included 

ecchymosis in 12 patients (71%), 

bleeding after circumcision in 6 male 

patients (55%), umbilical stump 

bleeding in 7 (41%), and intracranial 

bleeding in 3 patients (18%) 
(16)

.   Most  

 

of the patients presented early in their 

life, which is supported by this study 

which is the same in Iranian, Saudis 

and Pakistani  study.
(14-16)

 

In this study family history is positive 

in 94% of patients due to higher 

incidence of interfamilial marriages. In 

Iranian and Saudi study (59%) had a 

family history of FXIII deficiency 

(14,16)
.In Pakisatan positive family 

history was present in 42.4% of 

patients.
(15)

  

In Iraq FXIII concentrate is not 

available till now, in Pakistan all 

patients treated with fresh frozen 

plasma and cryoprecipitate 
(15)

 and the 

same applied for Iran until 2009 when 

FXIII concentrate became available for 

patient management. 
(14)

 

 The challenges that we faced in the 

diagnosis was the unavailability of 

quantitative assay and in the treatment 

was the unavailability of plasma 

derived FXIII product.  
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Conclusion  

Factor XIII deficiency is a rare disease 

in Iraq with low incidence, most 

patients diagnosed at the age of 1-10 

years, family history was positive in 

more than half of the patients.Thus in 

children  with history of  post 

traumatic bruising, prolonged 

umbilical  bleeding  along with any 

family history of easy bruising  and 

consanguinity in parents, it is essential  

to rule out FXIII deficiency especially 

in those with normal  
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 نقض انعامم انوراثي انثانث عشر في احذى مستشفيات انعراق انتعهيميو /دراسو وطفيو

فؤاد حسيند.نبني 
  
د.عبيذه عامر عبذ1

    
 2 

طبيب اختظاص في طب الاطفال/ مستشفي حماية الاطفال انتعهيمي/ مذينة انطب1,2 
 

 

 انخلاطو:

 ,انبشش فً جحذخ انُبدسِ انحً انُضفٍّ الاظطشاببت يٍ ْٕ عششانٕساذً انربند انحخرش عبيم َقص :انبحث خهفية

 اسقبطبت ,انجشٔح انحئبو جأخش انًشض علايبت اْى يٍ.انُبط عبية يٍ يهٌٍٕ 3 نكم 1 بُسبة حذٔذّ َسبة جقذس

 .انٕلادِ حذٌرً عُذ انسشي انحبم يكبٌ يٍ يطٕل َضف ,انحٕايم عُذ يحكشسِ

 انُضفً عشش انربند انحخرش عبيم نُقص ٔانعلاز انحشخٍص عٕايم جحذٌذ انى ْزِ انذساسّ جٓذف : فاىذالا

 .انحعهًًٍ فً بغذاديسحشفى حًبٌة الاطفبل  فً انٕساذً

 انٕساذً انحخرشانربند عشش عبيم بُقص يشخصٍٍ يشٌط 33ل ٔٔصفٍّ يسحشدِ دساسّ :انطرقانمواد و

 انعبئهً انحبسٌخ عهى ببلاعحًبد انحشخٍص جى .0212انى الأل يٍ ابشٌم   0222اجشٌث بٍٍ الأل يٍ جًٕص

 .انًخحبشٌّ ٔانفحٕصبت انسشٌشٌّ ٔانعلايبت

 الاصبببت حذٔخ بعذ انُضف كبَث انحشخٍص اذُبء انًشظى عُذ شٍٕعب انًشظٍّ انعلايبت اكرش :اننتائح

 .انجهذ جحث َضفٍّ بقع ظٕٓس  ذى انهرّ َضف ,انٕلادِ حذبرً عُذ انسشي انحبم يكبٌ يٍ انُضف,

 انعشاق فً انُبدسِ الايشاض يٍ ْٕ انٕساذً عشش انحخرش انربند عبيم َقص اٌ انذساسّ ْزِ جظٓش :الاستنتاج

 َصف يٍ اكرش فً يٕجبب كبٌ انعبئهّ جبسٌخ .سُٕات 12- 1 انًشض جشخٍص فٍٓب ٌحى انحً الاعًبس اكرش.

 .انًشظٍّ انحبلات

َقص عبيم انحخرش انربند عشش انٕساذً, َضف يطٕل يٍ يكبٌ انحبم انسشي, اخحببس رٔببٌ  :انرئيسية انكهمات

 انجهطّ.

 


