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Hyperfibrinolysis secondary to acquired factor XIII 
deficiency A case report
Lingsu Gao MSa, Dengju Li PhDb, Meiqi Ding BSa,* 

Abstract 
Introduction: Hyperfibrinolysis induced by factor XIII deficiency (FXIIID) is extremely rare, and patients with no manifestations of 
active bleeding can easily and frequently be neglected in clinical practice, leading to a missed diagnosis. Herein, we report a rare 
case of idiopathic FXIIID with secondary hyperfibrinolysis.

Patient concerns: A 69-year-old man presented with ecchymosis of the right arm and chest wall.

Diagnosis: Considering the clinical picture, coagulation function test results, and FXIII activity, the patient was finally diagnosed 
with hyperfibrinolysis secondary to acquired factor XIII deficiency.

Interventions: The patient was treated with fresh frozen plasma, aminomethylbenzoic acid, a prothrombin complex, etamsylate, 
dexamethasone, and cryoprecipitate.

Outcomes: The patient improved and was discharged after factor replacement therapy, and no further bleeding was reported 
1 month after discharge.

Conclusion: This case report illustrates that the complications of Factor XIII deficiency may include hyperfibrinolysis. Since 
timely diagnosis of FXIIID is challenging, detailed coagulation factor examinations are needed for definitive diagnosis. It has been 
suggested that gene testing and antibody testing can help in diagnosis. If ideal treatment is not available, alternative treatment 
should be provided to reduce bleeding.

Abbreviations:  ALT = alanine aminotransferase, APTT = activated partial thromboplastin time, AST = aspartate aminotransferase, 
Cr = creatinine, DBiL = direct bilirubin, D-D = D-dimer, eGFR = estimated glomerular filtration rate, FDP = fibrinogen degradation 
products, FIB = fibrinogen, FXIIID = FXIII deficiency, Hb = hemoglobin, IBiL = indirect bilirubin, PT = prothrombin time, SCCA = 
squamous cell carcinoma-related antigen, SPEP = serum protein electrophoresis, TBiL = total bilirubin, TEG = thrombelastogram, 
TP = total protein, WBC = white blood cells.

Keywords: aminomethylbenzoic acid, factor XIII deficiency, fresh frozen plasma, hyperfibrinolysis, prothrombin complex

1. Introduction

Hyperfibrinolysis is mainly found in patients with advanced 
liver cirrhosis, severe trauma, postpartum hemorrhage, 
acute promyelocytic leukemia, prostate tumor, or other solid 
tumors, as well as after plastic surgeries.[1] Hyperfibrinolysis 
induced by FXIII deficiency (FXIIID) is extremely rare. 
FXIIID is a rare hemorrhagic syndrome caused by the defi-
ciency/low activity of plasma FXIII, an essential coagulation 

protein participating in blood coagulation and hemosta-
sis.[2,3] FXIIID is caused by genetic or autoimmune condi-
tions, but the coagulation function of patients with FXIIID 
mainly shows normal results.[4] Therefore, patients with 
FXIIID and secondary hyperfibrinolysis but with no mani-
festations of active bleeding could be easily and frequently 
neglected in clinical practice, leading to a missed diagnosis. 
Herein, we report a rare case of idiopathic FXIIID with sec-
ondary hyperfibrinolysis.
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2. Case presentation
A 69-year-old male, Han Chinese, was admitted to the 
Emergency Department on September 3, 2019, for “ecchymosis 
in the right arm and chest wall for over 10 days”. The patient 
was transferred to the hematology department of the hospital 
on the day of admission. In 2016, the patient had a history 
of stent implantation for aortic dissection without postopera-
tive oral anticoagulants. On August 31, 2019, the patient was 
admitted to a local hospital for “ecchymosis in the right arm and 
chest wall”. Routine blood examination at the local hospital 
showed a white blood cell (WBC) count of 6.15 × 109/L, hemo-
globin (Hb) level of 97 g/L, and platelet count of 73 × 109/L. The 
coagulation function test showed that the prothrombin time 
(PT), the activated partial thromboplastin time (APTT) and 
thefibrinogen (FIB) were 20.4 s (11.5–14.5 s), 45 s(29–42 s), and 
0.79 g/L(2.0–4.0 g/L), respectively. The patient was considered 
to have abnormal coagulation function and was treated with 
intravenous injection of 0.5 g dicynone (etamsylate) and 30 mg 
vitamin K1. However, the effects were poor and the manifesta-
tions worsened. The patient had a history of hypertension con-
trolled by oral nicardipine sustained-release capsules, betalocol, 
atorvastatin, and perindopril tert-butylamine tablets. No famil-
ial hereditary disease has been reported. He had a history of 
schistosomiasis. The patient had a regular daily life and was pri-
marily engaged in farming. No smoking or alcohol consumption 
habits were reported.

Coagulation function was examined in the emergency depart-
ment of our hospital, which showed that the PT was 17.1 s, 
APTT was 38.2 s, FIB, 1.16 g/L, and D-dimer (D-D) were 
30.9 ng/mL(<0.5 ng/mL). The thromboelastogram (TEG) result 
was consistent with the symptoms of secondary hyperfibrinoly-
sis, and physical examinations were performed after hospitaliza-
tion, which showed ecchymosis in the right arm and chest wall. 
Renal function examination showed that urea was 7.20 mmol/L, 
creatinine (Cr) was 116 μmol/L, uric acid was 378.0 μmol/L, 
bicarbonate radical was 26.4 mmol/L, and estimated glomer-
ular filtration rate (eGFR; calculated according to the chronic 
kidney disease–epidemiology [CKD-EPI] formula) was55.0 mL/
min/1.73 m2. Liver function examination showed that alanine 
transaminase was 14 U/L, aspartate transaminase (AST) was 29 
U/L, total protein (TP) was 64.4 g/L, albumin was 38.1 g/L, glob-
ulin was 26.3 g/L, total bilirubin (TBiL) was 23.6 μmol/L, direct 
bilirubin (DBiL) was 9.9 μmol/L, and indirect bilirubin (IBiL) was 
13.7 μmol/L. The electrolyte levels were within the normal range. 
Serum protein electrophoresis (SPEP) showed any abnormalities. 
Routine urine examinations (dry chemistry and urinary sedi-
ment) showed a urine specific gravity of 1.0084. Examination of 
the male tumor markers showed that the squamous cell carcino-
ma-related antigen (SCCA) was 1.7 ng/mL, and no abnormality 
was found in the antiphospholipid antibody. Lupus anticoagulant 
examination revealed no abnormalities. Coagulation function 
examination showed that PT was 18.2 s, APTT was 56 s, FIB was 
1.39 g/L, D-D was 32.71 ng/mL, and fibrin/fibrinogen degrada-
tion products (FDP) were 113.1 mg/L(<5 ug/mL). Routine blood 
examination showed a white blood cell count of 7.99 × 109/L, 
Hb was 87.0 g/L, and platelet count of 101.0 × 109/L. Routine 
coagulation factor examinations showed that the endogenous 
coagulation factors were 107%, 123%, 98%, and 98% for 
VIII, IX, XI, and XII, respectively. The exogenous coagulation 
factor VII level was 101%. The coagulation factors for the com-
mon coagulation pathway were 56% for II (70%–120%), 32% 
for V (70%–120%), and 69% for X (70%–120%). Chest and 
abdominal CT scans showed changes following aortic dissection 
stent implantation, and the densities of the left subclavian and 
vertebral arteries were slightly lower. A strip-shaped shadow is 
observed in the lingular segment of the superior lobe of the left 
lung. Calculations of the intrahepatic duct or possible calcifica-
tions were suggested. Multiple gallbladder calculi, atrophy of the 
right kidney accompanied by multiple calcifications, and cysts 

of the right kidney were also found. A linear high-density lesion 
caused by previous schistosomiasis was found at the rectal wall.

During hospitalization, the coagulation function was tested 
daily (Table  1). The results showed that the FIB levels were 
maintained at low levels, while the D-D and FDP levels were ele-
vated, comparable to the levels at admission. Examinations on 
September 8 and 9 showed FXIII activity of 30.6% and 28%, 
respectively. According to the symptoms, findings of physical 
examination, laboratory examination, and imaging examination, 
abdominal and chest CT scanning, tumor marker examination 
(which showed no evidence of tumor), and no hemorrhagic 
disease history of the patient, while FXIII antigen examination 
showed FXIIID, the patient was diagnosed with FXIIID with 
secondary hyperfibrinolysis,[5] as well as complications of hyper-
tension, calculus of intrahepatic duct, cholecystolithiasis, right 
kidney atrophy, and cyst of the right kidney. The FIB levels were 
decreased, but the liver function was normal, and no previous his-
tory of liver disease was reported, which ruled out FIB reduction 
induced by synthesis disorders. In addition, no FIB reduction was 
found in 2016 when the patient received surgical treatment, and 
no familial hereditary disease was reported; thus, hereditary FIB 
reduction was ruled out. The D-D and FDP levels were increased, 
while the plasminogen inhibitor levels were reduced (46%; nor-
mal range: 80%–120%); thus, the FIB reduction was considered 
to be caused by secondary hyperfibrinolysis. FXIII antigen was 
also tested in three children, which showed no abnormalities. The 
patient's parents had died, and the patient reported no similar 
diseases in his parents. FXIII gene and antibody were not tested 
because of insufficient measurement methods.

Aminomethylbenzoic acid (400 mg), etamsylate (3 g), and pro-
thrombin complex (400 U) were administered on September 4, 
and fresh frozen plasma (250 mL) and dexamethasone (5 mg) were 
added the next day. The subcutaneous bleeding stopped, and no 
further bleeding manifestations were observed. The same treat-
ment was performed between September 6 and September 9, and 
September 4. In addition, 150–500 mL of fresh frozen plasma was 
infused daily according to the supplies from the Blood Transfusion 
Department. Examination on September 8 still showed that the 
FIB levels were low, and thus, 4 U of cryoprecipitate was added. 
Subcutaneous hemorrhage was generally observed on September 
10. The coagulation function examination showed that PT was 
16.7 s, APTT was 64 , FIB was 1.4 g/L, and D-D was 31.12 ng/mL. 
The patient was advised to undergo regular coagulation function 
reexamination. Follow-up by telephone call at 1 month after dis-
charge was performed, and the patient reported no further bleeding.

3. Discussion
Herein, we report a rare case of acquired FXIIID with second-
ary hyperfibrinolysis. Chest and abdominal CT tomography 
and tumor marker examination showed no signs of tumors. 
Additionally, the patient had no history of bleeding. FXIII test-
ing revealed FXIII levels of 30%, and the patient was diagnosed 
with FXIIID and secondary hyperfibrinolysis. Subsequently, 
replacement therapy was performed. As no concentrated FXIII 
preparation is available in China yet, replacement therapy by 
intravenous infusion of prothrombin complex was performed 
for hemostasis along with fresh frozen plasma (1100 mL in 
total). Antifibrinolytic treatment with aminomethylbenzoic acid 
was also administered. The FIB of the patient ranged between 
0.77 g/L and 1.43 g/L, but no further hemorrhagic manifestation 
was found, the subcutaneous hemorrhage absorbed gradually, 
and the patient improved and was discharged.

FXIIID can be classified into two major types: congenital 
(hereditary) and acquired. Congenital (hereditary) FXIIID is an 
autosomal genetic disease, and the incidence is about 1 per 2 
million.[6,7] Antibodies against FXIIIa or FXIIIb can be produced 
in patients with acquired FXIIID due to autoimmune diseases 
(such as systemic lupus erythematosus [SLE] or rheumatoid 
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arthritis [RA]),[5] solid tumors, lymphoproliferative disease, 
myeloproliferative neoplasms, or treatment with certain drugs, 
which could lead to FXIII activity reduction and functional inhi-
bition.[8] Therefore, the main examination for determining the 
exact nature is FXIII antibody examination.[8] Besides, the half-
life of FXIII is about 5–9 days.[9] Therefore, the FXIII levels will 
not decrease rapidly within a short time after FXIII replacement 
treatment when no antibody is produced, which can be used as 
a proxy or supplementary examination.[8] Other available tests 
include clot solubility testing (but it is no longer recommended) 
and FXIII functional assays.[8] Exactly distinguishing congenital 
vs. acquired FXIIID also requires comprehensive examinations 
including medical history, genetic testing, and mixing and inhibi-
tors studies for immune-mediated acquired FXIIID.[8] Guidelines 
recommend a first-line FXIII activity assay as a screening test; 
if FXIII activity is decreased, the subtype should be investi-
gated based on FXIII-A, FXIII-B, and/or FXIII-A2B2 levels.[10] 
Due to technical limitations, FXIII antibody examination was 
not performed for this patient, and thus we could not distin-
guish whether this patient was with congenital (hereditary) or 
acquired FXIIID. Nevertheless, the FXIII levels did not decrease 
after the replacement treatment was performed, the subcutane-
ous hemorrhage stopped, no further bleeding manifestations 
were found, and no more bleeding was found within 1 month 
after discharge, suggesting the possibility of acquired FXIIID.

The coagulation dysfunction in the patient mainly manifested 
as reduced FIB and increased D-D and FDP levels. Therefore, 
the patient was diagnosed with hyperfibrinolysis. The plasmino-
gen inhibitor levels in the patient were also reduced, which was 
in accordance with the diagnosis. Primary hyperfibrinolysis was 
excluded because D-D and FDP levels are increased at the same 
time; thromboelastogram showed secondary hyperfibrinolysis, 
which promptly crosslinks fibrin γ-chains, fibrin α-chains and α 
2 -plasmin inhibitor, where FXIII protects newly formed fibrin 
from the shear stress of circulating blood and from degrada-
tion by the powerful fibrinolytic system. We speculated that the 
reduced FXIII levels of the patient could deprive the protective 
effects on FIB against fibrinolysis, which then lead to hyperfi-
brinolysis and FIB reduction. It must be highlighted that the 
patient underwent stenting and did not receive postoperative 
anticoagulotherapy, which might have played a role in the onset 
of coagulation dysfunction. Similarly, Janning et al.[11] reported 
a patient with acquired factor XIII deficiency who underwent 
aortic valve reconstruction and replacement of the ascending 
aorta. However, no definitive causal evidence is available in the 
literature and requires further study.

Replacement therapy could be provided for patients with 
FXIIID, for whom concentrated FXIII preparation is pre-
ferred. Fogarty et al.[4] reported that a relatively high dose 
of a concentrated FXIII preparation, approximately 50–150 
U/kg, was required for replacement therapy. However, such 
preparations are not available in China. Therefore, fresh fro-
zen plasma was infused, in which the concentration of FXIII 
was 3 U/mL.[12] As the patient also had secondary hyperfi-
brinolysis, aminomethylbenzoic acid was administered. 
Aminomethylbenzoic acid can directly inhibit the transfor-
mation of plasminogen to plasmin and exert its effects by 
preventing the binding of plasminogen to fibrous proteins. 
In addition, aminomethylbenzoic acid can also directly 
inhibit plasminogen activity, but a relatively high dose may 
be required. Furthermore, aminomethylbenzoic acid could 
also inhibit the lysis of fibrous proteins, prevent the bind-
ing of α2-antiplasmin, and inhibit inflammatory reactions.[13] 
Aminomethylbenzoic acid is effective for the treatment of 
FXIIID.[14] In this case, bleeding of the right arm and chest 
wall was gradually absorbed after replacement therapy, and 
antifibrinolytic therapy was performed. However, FXIII lev-
els did not return to normal, and hyperfibrinolysis did not 
improve. Therefore, we speculated that higher doses of fresh 
frozen plasma may be required to increase FXIII levels.

Acquired FXIIID with secondary hyperfibrinolysis are rare. 
Therefore, the possibility of FXIIID should be considered for 
patients with idiopathic bleeding. If FXIIID is diagnosed, the 
causes need to be identified, and specific treatments according 
to the causes need to be performed. However, owing to the lack 
of testing technology, the cause of FXIII deficiency cannot be 
completely eliminated. Replacement therapy can be adminis-
tered first: infusion of cryoprecipitate or fresh frozen plasma can 
be considered if concentrated FXIII is not available, and ami-
nomethylbenzoic acid can be used for treatment if the patient 
is accompanied by hyperfibrinolysis, but both of the required 
doses of the substitutes are relatively high.
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