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Background: Acquired factor X deficiency is an uncommon condition, and affected indi-
viduals have severe and spontaneous bleeding. The associated conditions include malig-
nancy, infection, burn, and inflammatory bowel disease. Many previous studies reported 
association between lymphoproliferative disease and factor X disappearance. Amyloid 
deposition causing factor X absorption was the most common mechanism. Here, we report 
a case of stage IV lymphoplasmacytic lymphoma (LPL) with factor X deficiency who was 
successfully treated with bendamustine plus rituximab (BR) regimen.
Case Presentation: A 52-year-old Thai woman presented with heavy menorrhea, hoarseness, 
and widespread ecchymosis at her extremities. On physical examination, the patient had bilateral 
periorbital purpura and vocal cord hematoma. Coagulation testing showed prolonged prothrom-
bin time (PT) and prolonged activated thromboplastin time (aPTT); however, after mixing with 
1:1 normal pooled plasma, PT and aPTT were both corrected to normal levels. Factor assays 
demonstrated markedly decreased factor X levels, but no presence of factor X inhibitor. Bone 
marrow examination revealed numerous abnormal lymphoplasmacytoid lymphocytes with 
kappa light chain expression. Serum free light chain assay also showed kappa light chain 
restriction [kappa 716.16 mg/L, lambda 16.96 mg/L, ratio 42.23 (0.26–1.65)]. The patient was 
diagnosed as lymphoplasmacytic lymphoma with factor X deficiency. She received chemother-
apy with 6 cycles of bendamustine plus rituximab (BR) regimen. The patient responded 
favorably to treatment, she remains in lymphoma remission at one year after diagnosis, and 
her factor X level was more than 20%.
Conclusion: We performed a literature review to identify previous case reports about 
lymphoma-associated factor X deficiency or inhibitor to determine a possible explanation 
in our patient. It is important to emphasize that when patients present with acquired factor 
deficiency, including factor X, lymphoproliferative disease is commonly one of the under-
lying conditions. Furthermore, the recovery of coagulation factor deficiency is possible if 
successful remission of lymphoma can be achieved.
Keywords: factor X, lymphoproliferative disorder, lymphoplasmacytic lymphoma, 
amyloidosis

Introduction
Factor X, which is a vitamin k-dependent coagulation factor, is synthesized by 
hepatocytes.1 It is activated by tissue factor and FVIIa from the extrinsic pathway.2 

Factor IXa and factor VIIIa from the intrinsic pathway work concomitantly to change 
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factor X to active form.2 The resulting effect is the formation of 
thrombin and fibrin clots.2 Bleeding manifestation in deficient 
patients is well correlated with the amount of residual factor 
X activity.3 Patients with a factor X level less than 10–20 IU/dL 
usually experience severe and spontaneous bleeding.4–6 The 
estimated prevalence of congenital factor X deficiency (Stuart- 
Prower disease) is approximately 1 in 1 million; however, data 
specific to factor X acquired deficiency/inhibitor remains 
scarce.3,6 Being different from other coagulation factors, the 
presence of factor X auto-inhibitor is less common than factor 
X deficiency.7 Previous studies reported factor X inhibitor to be 
associated with respiratory tract infection, leprosy, gastrointest-
inal lymphoma, burn, and inflammatory bowel disease.8–11 In 
contrast, the most common cause of acquired factor 
X deficiency is light chain amyloidosis, which is a plasma 
cell dyscrasias that is characterized by deposition of amyloid 
fibrils from abnormal monoclonal immunoglobulins.12 The 
proposed mechanism of factor X deficiency in systemic amy-
loidosis is rapid clearance of factor X by amyloid fibril absorp-
tion and probably splenic sequestration.13,14 Here, we report 
a case of an adult Thai female patient who was recently 
diagnosed as lymphoplasmacytic lymphoma with factor 
X deficiency due to suspected amyloid deposition.

Case Presentation
A 52-year-old Thai woman presented with heavy menorrhea 
for 4 months. Two months later, she felt fatigue, anorexia, and 
noticed spontaneous hematoma along her extremities. Two 
weeks ago, she had a low-grade fever and odynophagia, so 
she visited a primary hospital and physical examination 
showed a cachectic woman with an 8 cm hematoma at her 
left forearm. Throat exam showed ecchymosis at the epiglottis 
and vallecula. Non-blanchable erythematous patches were 
noticed at both upper eyelids (Figure 1). Other organ systems 

were within normal limits. During admission at that primary 
hospital, her laboratory tests showed prolonged prothrombin 
time (PT) and prolonged activated thromboplastin time (aPTT) 
with no recovery after plasma and vitamin K replacement 
(Figure 2). However, her hematoma was improved without 
new bleeding symptoms. She was then transferred to our 
hospital, which is a national tertiary referral center, for further 
investigation. Her initial complete blood count showed hemo-
globin of 8.5 g/dl, mean corpuscular volume of 80 femtolitres, 
a white blood cell count of 6.9 × 109/L (neutrophil 65.4%, 
lymphocyte 62%, monocyte 5%), and increased platelet count 
of 800 × 109/L. Blood chemistry showed LDH level of 235 U/ 
L (normal 135–214 U/L), normal liver function tests, and 
normal creatinine level. Coagulation study showed prolonged 
PT and prolonged aPTT (65.7 seconds (10.5–12.5) and 85.1 
seconds (22.0–31.0), respectively). After mixing with 1:1 nor-
mal pooled plasma, PT and aPTT was 13.8 seconds and 28.8 
seconds, respectively. The fibrinogen level was 410 mg/dl 
(200–400). The levels from coagulation factor II, V, and 
X assay were 117.7% (50–150%), 125.5% (50–150%), and 
2.1% (50–150%), respectively. The Bethesda assay of factor 
X inhibitor was negative. The result of the mixing study 
suggested that this patient had no functional auto-antibodies. 
However, our patient’s PT and aPTT levels did not improve 
after plasma or vitamin K replacement. Bone marrow Wright’s 
stain and pathological examination showed 50–60% infiltra-
tions of kappa+/CD20+ small lympho-plasmacytoid lymphoid 
cells (Figure 3). Congo red stain was negative. Serum protein 
electrophoresis and immunofixation were normal. Free kappa 
light chain was markedly elevated [Kappa 716.16 mg/L, 
Lambda 16.96 mg/L, ratio 42.23 (0.26–1.65)]. A diagnosis of 
stage IV lymphoplasmacytic lymphoma was made. Based on 
the presence of typical skin changes and light chain monoclo-
nal gammopathy, factor X deficiency from systemic 

Figure 1 Periorbital purpura; skin changes in this patient.
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amyloidosis was suspected. To demonstrate amyloid deposi-
tion, we carefully performed an abdominal fat pad biopsy 
immediately after fresh frozen plasma replacement. No bleed-
ing consequence developed after the procedure, and the result 
was negative. More extensive biopsy was not performed due to 
a concern about bleeding complication. Echocardiography 
showed no specific pattern of cardiac amyloidosis. Computed 
tomography scan of neck, chest, and abdomen revealed 

multiple enhancing mediastinal lymph nodes, the largest of 
which was 1.5 cm in diameter.

Systemic chemotherapy of bendamustine plus rituxi-
mab (BR) for 6 cycles was the chosen regimen to mini-
mize toxicities. A good correlation between factor 
X normalization and disease remission was demonstrated. 
Improvement in abnormal laboratory results after treat-
ment are shown in Table 1. Since our patient’s residual 

Figure 3 Bone marrow aspirate smear.

Figure 2 Treatment and coagulogram at previous hospital.
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factor X increased to more than 10 IU/dL, she had no 
spontaneous bleeding. At 12 months after diagnosis, she 
maintained a good response after BR regimen with a factor 
X level of approximately 22%.

Discussion
We have described a case that well represents lymphopro-
liferative disorders associated with coagulation factor defi-
ciency. Many previously published studies reported 
acquired coagulation inhibitors accompanying lymphoma, 
mostly acquired hemophilia A or factor VIII inhibitors.15– 

20 Similarly, acquired factor X deficiencies or inhibitors 
showed association with lymphoproliferative diseases via 
three mechanisms.7,21 The most prevalent mechanism was 
amyloid fibril absorption.22 The second most commonly 
reported mechanism was non-functional antibody that 
enhanced factor X clearance from circulation.23 The third 
and least common mechanism involves a pathologic func-
tional antibody that was difficult to detect by citrate-based 
assays because it is a calcium-ion dependent anti-FX IgG 
antibody.8,24,25 All of these cases required complicated 
treatments not only to manage severe bleeding, but also 
to control the primary disease (Table 2).

In our case, the in vitro mixing study demonstrated 
correctable aPTT to normal value, and PT to near-normal 
value by normal pool plasma. It showed factor deficiency 
pattern. However, both prolonged values were uncorrectable 

after in vivo plasma and vitamin k replacement even though 
bleeding was clinically improved. The cause of factor 
X disappearance could be from either non-functional anti-
body or amyloid substances deposition. We hypothesized 
that the cause of factor X deficiency in this patient was from 
amyloid deposition. The evidence to support our hypothesis 
is that periorbital purpura, which was the pathognomonic 
skin sign, indicated weakening vascular integrity by amy-
loid deposition even though it occurred in only 15% of 
patients.26 Moreover, the persistent low level of factor 
X after immunosuppressive treatment implied that it was 
not the natural course of autoimmune disease.23 However, 
the level was high enough to prevent spontaneous bleeding. 
Due to concerns about patient safety, we decided not to 
perform any further biopsy to confirm our presumption of 
amyloidosis. A previous study by TashiroH22 also could not 
demonstrate amyloid deposition in bone marrow or skin 
from antemortem biopsy; however, autopsy showed amy-
loid depositions in multiple organs, including liver, spleen, 
kidney, bone marrow, lymph nodes, adrenal glands, lungs, 
and heart. Those authors identified factor X accompanied 
by amyloid fibrils. Similarly, their patient’s mixing study 
was correctable, but the coagulogram was not improved 
after replacement with substantial amounts of plasma and 
anti-inhibitor coagulant complex. The mechanism may be 
rapid clearance of factor X from circulation with subsequent 
rapid distribution of amyloid throughout the body.13

Table 2 Previous Case Reports of Lymphoma with Factor X Deficiency/Inhibitor

Name of 

Author and 

Year of 

Publication

Age and 

Sex of 

Patients

Type of 

Lymphoma

Bleeding 

Manifestation

Factor 

X Level  

at 

Diagnosis 

(%)

Treatment Outcome After 

Treatment (Follow- 

Up Time)

Etiology of 

Decreased 

Factor X Level

Meenhuis A et al 

(2015)23

81-year- 

old man

Nodal 

marginal 

zone 

lymphoma

Soft tissue and 

intra-muscular 

hematoma

3–4% Chlorambucil and rituximab Normalization of factor 

X level (1 year after 

diagnosis)

Non-inhibitory 

antibody

Tashiro H et al 

(2018)22

37-year- 

old 

woman

Lympho- 

plasmacytic 

lymphoma

Not mentioned 2% -Steroids 

- Cyclophosphamide 

- Rituximab 

- Fludarabine 

- Cladribine 

- Bortezomib 

- Thalidomide 

-Allogeneic SCT with matched 

sibling donor 

(RIC conditioning regimen)

Not improved Sequestration by 

amyloid fibrils

Abbreviations: SCT, stem cell transplantation; RIC, reduced intensity conditioning regimen; CR, complete remission.
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Our case demonstrates successful treatment of lympho-
plasmacytic lymphoma and bleeding complication by BR 
regimen. However, a strategy to prolong our patient’s survival 
poses an additional and more complex challenge. Autologous 
and allogeneic stem cell transplantation should be carefully 
considered due to the high rate of non-relapse mortality in 
lymphoplasmacytic lymphoma.27 The benefits and drawbacks 
of this treatment alternative will be discussed with our patient 
so that a plan can be in place when and if our patient relapses.

Conclusion
Acquired factor deficiency is an acquired bleeding disor-
der that frequently presents with occult primary cause, 
especially hematologic malignancies. We presented an 
interesting case of factor X deficiency associated with 
lymphoproliferative disorder. The patient was treated 
with 6 cycles of BR regimen, she remains in lymphoma 
remission at one year after diagnosis, and her factor 
X level has increased to more than 20%.

Abbreviations
aPTT, activated thromboplastin time; PT, prothrombin time.
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