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SUMMARY 

 

Background: Coagulation factor XII (FXII) deficiency is a rare coagulation disorder, often incidentally detected 

during routine physical examinations, invasive procedures, or preoperative screenings, with no specific clinical 

manifestations. Here, we report a case of FXII deficiency. 

Methods: A 46-year-old female patient was found to have unexplained prolonged activated partial thromboplastin 

time (APTT) during routine preoperative testing, without clinical bleeding symptoms. We performed an APTT 

mixing study, anti-cardiolipin antibody (ACA) testing, anti-β2-glycoprotein 1 (anti-β2-GP1) antibody testing, lu-

pus anticoagulant (LA) screening, and coagulation factor assays to determine the cause of APTT prolongation. 

Results: The APTT mixing study showed correction result. Coagulation factor assays revealed significantly re-

duced FXII activity (0.1%), while factors XI, X, II, VIII, IX, V, and VII levels were elevated. ACA (IgA/IgG/IgM) 

and anti-β2-GP1 antibodies (IgA/IgG/IgM) were negative. LA testing by dilute Russell’s viper venom time 

(dRVVT) was negative, and the silica clotting time (SCT) suggested factor deficiency rather than an inhibitor. 

These findings confirmed that the patient’s prolonged APTT was due to FXII deficiency. 

Conclusions: When prolonged APTT is observed in a patient without bleeding symptoms, laboratory personnel 

should consider the possibility of FXII deficiency. 

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250472) 
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INTRODUCTION 

 

Coagulation factor XII (FXII) deficiency is a rare coag-

ulation disorder that can be classified as hereditary or 

acquired. Most cases are hereditary, associated with 

chromosomal abnormalities caused by mutations in the 

F12 gene, whereas acquired deficiency usually has 

identifiable underlying conditions (e.g., pregnancy, liver 

transplantation) [1]. Both hereditary and acquired FXII 

deficiency lack specific clinical manifestations. Labora-

tory testing typically reveals only prolonged activated 

partial thromboplastin time (APTT), and the condition 

is often incidentally detected during physical examina-

tions, before invasive procedures, or in preoperative 

screenings [2]. This article reports the clinical data and 

laboratory findings of a patient with FXII deficiency to 

provide a reference for the diagnosis and management 
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Table 1. The results of the patient's APTT mixing study. 

 

Test Items Results 

APTT1 (patient) 156.5 seconds 

APTT2 (normal pooled plasma) 25.4 seconds 

APTT3 (1:1 mixed plasma for 

immediate testing) 
33.2 seconds 

APTT4 (the patient plasma was 

incubated for 2 hours) 
167.5 seconds 

APTT5 (normal pooled plasma was 

incubated for 2 hours) 
29.0 seconds 

APTT6 (1:1 mixed plasma was 

incubated for 2 hours) 
41.1 seconds 

APTT7 (plasma was 1:1 mix after 2 

hours of incubation respectively) 
40.5 seconds 

Rosner Index (RI instantly) 5.0% 

Rosner Index (RI incubated for 2 

hours) 
6.9% 

 
Normal pooled plasma from 20 healthy donors was mixed with 

the patient's plasma 1:1, and the APTT was measured immedi-

ately after mixing (the APTT value was recorded immediately af-

ter the 1:1 mixture), and then the APTT was measured again af-

ter 37℃ water bath incubation for 2 hours to observe whether the 

test results of the mixed plasma were corrected. Whether the cor-

rection is measured by the Rosner Index (RI). RI = [(1:1 Mixed 

APTT - NPP APTT)/Patient APTT] x 100%, if RI value < 10%, 

the result is corrected, indicating that the coagulation factor is de-

ficient. If the RI > 15%, the result is uncorrected, indicating the 

presence of coagulation inhibitors, and 10% - 15% is the cutoff 

value (gray zone). 

 

 

 

 

of this deficiency. 

 

 

CASE REPORT 

 

A 46-year-old female patient was admitted on June 25, 

2022, for "uterine fibroids" diagnosed by outpatient ul-

trasound on June 6, 2022. 

Patient admission coagulation tests revealed: PT: 10.1 

seconds (reference range: 8.3 - 14.3 seconds), APTT: 

156.5 seconds (reference range: 22.0 - 32.0 seconds), 

Fibrinogen: 1.75 g/L (reference range: 1.8 - 3.5 g/L), 

Thrombin Time: 19.2 seconds (reference range: 15.2 - 

21.2 seconds), D-dimer: 0.27 mg/L FEU (reference 

range: 0 - 0.55 mg/L). 

The coagulation tests revealed a significantly prolonged 

APTT (156.5 seconds), while all other routine labora-

tory parameters (including complete blood count, liver 

function, kidney function test and tumor markers) show-

ed no clinically significant abnormalities. 

What caused the markedly prolonged APTT in this pa-

tient? We first repeated the test on the same sample, ob-

taining consistent results with the initial measurement. 

Simultaneously, the internal quality control (IQC) for 

APTT on that day was verified to be within acceptable 

limits. Both the coagulation analyzer and reagents were 

confirmed to be suitable. Therefore, we concluded the 

test results were reliable. After consulting with the clini-

cal team, we confirmed the patient had no clinical 

bleeding symptoms and no history of anticoagulant 

medication use (e.g., heparin). 

To further investigate the underlying cause of the pro-

longed APTT, we immediately initiated an APTT mix-

ing study following our department's standardized pro-

tocol for abnormal coagulation results [3]. The correc-

tion observed in both immediate and incubated mixing 

studies (RI consistently < 10%) indicates this APTT 

prolongation was caused by intrinsic pathway coagula-

tion factor deficiency (Table 1). 

We performed pathologic anticoagulant screening for 

the patient. Anti-cardiolipin antibodies (IgA/IgG/IgM) 

were negative. Anti-β2-glycoprotein 1 antibodies (IgA/ 

IgG/IgM) were negative. Lupus anticoagulant-dRVVT 

ratio was 0.9 (negative). Lupus anticoagulant-SCT re-

sult indicated no clot formation (suggestive of severe 

factor deficiency or higher inhibitor). 

Coagulation factor testing was conducted with the fol-

lowing findings: Factor XII: 0.1% (reference: 50 - 

120%); Factor XI: 122.8% (reference: 50 - 120%); Fac-

tor IX: 121.9% (reference: 50 - 120%); Factor VIII: 

191.5% (reference: 50 - 120%); Factor X: 134.7% (ref-

erence: 50 - 120%); Factor V: 138.0% (reference: 50 - 

120%); Factor II: 132.8% (reference: 50 - 120%); Fac-

tor VII: 129.1% (reference: 50 - 120%). 

The coagulation studies demonstrated severely reduced 

Factor XII activity and elevated levels of other coagu-

lation factors. Based on these results, the patient was di-

agnosed with severe Factor XII deficiency. 

The patient successfully underwent laparoscopic myo-

mectomy under general anesthesia on July 4, 2022. No 

intraoperative bleeding complications and normal post-

operative recovery were observed. 

 

 

DISCUSSION 

 

The APTT test is highly sensitive to deficiencies in in-

trinsic pathway coagulation factors (e.g., FVIII, FIX, 

FXI, FXII) and serves as the most common screening 

assay for the intrinsic coagulation system. 

This case was found to have abnormal coagulation pa-

rameters during preoperative screening, characterized 

by isolated, markedly prolonged APTT. Given that dis-

tinct pathophysiological mechanisms underlie intrinsic 

pathway abnormalities, each requiring specific clinical 

management, the key was to determine the precise eti-

ology of APTT prolongation. The APTT mixing study 

is a simple and effective coagulation test for the initial 

identification of the cause of APTT prolongation, and 

the RI results of the immediate and 2-hour incubated 

APTT correction in this case were < 10%, indicating 

that the case had APTT prolongation caused by the lack 

of intrinsic pathway coagulation factors. The results of 

the subsequent coagulation FXII factor activity test 

were 0.1%. In addition, the pathological anticoagulant 
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test dRVVT was negative, and the SCT test results in-

dicate factor deficiency or the presence of factor anti-

bodies. Thus, the patient was diagnosed with severe 

Factor XII deficiency. 

Coagulation factor XII, also known as Hageman factor, 

was first reported by Ratnoff et al. in 1955 [4]. FXII de-

ficiency is a rare coagulation disorder. Exact prevalence 

of this condition is not known, as under normal condi-

tions it is asymptomatic [5]. There is no obvious ab-

sence of bleeding manifestations in clinical practice, on-

ly APTT prolongation, and most of them are preopera-

tive, invasive or incidental findings on physical exami-

nation. Evidence demonstrates the intrinsic pathway of 

coagulation is initiated by FXII through contact with 

negatively charged surfaces that induces a conforma-

tional change in zymogen FXII. A small amount of acti-

vated FXII (FXIIa) activates plasma prekallikrein into 

kallikrein, which in turn reciprocally activates more 

FXII. FXIIa also activates factor XI, which activates 

factor IX and then goes through the intrinsic pathway. 

In hemostasis, this process may be redundant as factor 

IX can be activated by tissue factor VIIa complex with-

out factor XI or XII, while factor XI can also be acti-

vated by thrombin without FXII. This explains why 

FXII deficiency does not lead to clinically significant 

bleeding symptoms [6,7]. Therefore, although the activ-

ity of FXII in this case was very low, it did not affect 

her normal surgery, and the patient had optimal recov-

ery after surgery. 

In vitro coagulation assays, such as the APTT, cannot 

fully replicate the complex hemostatic balance in vivo. 

The APTT is specifically designed to initiate clotting 

through the FXII-dependent contact activation pathway. 

Consequently, FXII deficiency invariably results in a 

markedly prolonged APTT. It is critical to distinguish 

this from other causes of APTT prolongation, such as 

deficiencies in factors like VIII or IX, or the presence of 

lupus anticoagulant, as the underlying mechanisms and 

corresponding clinical management differ significantly. 

Therefore, determining the precise etiology of a pro-

longed APTT is a prerequisite for initiating appropriate 

and targeted clinical management. 
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