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Here, we report the novel presentation of a factor VIl inhibitor in association with a new diagnosis of splenic
marginal zone lymphoma in a previously healthy 38-year-old woman. There are only 4 reported cases of fac-
tor VIl inhibitors, none of which are secondary to a splenic marginal zone lymphoma.

Our patient, a 38-year-old woman, presented reporting increased abdominal swelling and early satiety. She
was found to have pancytopenia, an elevated international normalized ratio (INR), normal partial thromboplas-
tin time (PTT), and massive splenomegaly. Further investigation revealed a morphology and immunopheno-
type most consistent with splenic marginal zone lymphoma. A mixing study was unable to bring the INR into
normal range after 60 min, confirming a factor VIl inhibition. Therefore, the final diagnosis was primary splen-
ic marginal zone lymphoma and secondary factor VIl inhibitors. Owing to the elevated INR, both chemothera-
py and splenectomy were avoided and we began a 4-week course of weekly rituximab infusions. After a sec-
ond course of 4 treatments, there was a resolution of both the coagulopathy and the splenomegaly. At this
point, the splenectomy was safely performed. Maintenance rituximab continued for 2 years. Our patient has
now been in remission 12 years.

We successfully treated a rare factor VIl inhibitor and its underlying splenic marginal zone lymphoma with ritux-
imab immunotherapy. A complete response was documented by splenectomy. The patient’s 12-year remission
of both the lymphoma and the inhibitor helps to support the causative relationship between the lymphoma
and the factor VIl inhibitor.

Blood Coagulation Factor Inhibitors ¢ Factor VIl ¢ Hematology ¢ Lymphoma, B-Cell, Marginal Zone ¢
Rituximab ¢ Splenectomy
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Background

Here, we report the novel presentation of a factor VIl inhib-
itor in association with a new diagnosis of splenic marginal
zone lymphoma in a previously healthy 38-year-old woman.

Acquired factor VIl inhibitors are exceedingly rare. Conversely,
factor VIIl inhibitors, although still rare, are well recognized as
a condition known as acquired hemophilia A, with an estimat-
ed incidence of 1.3 to 1.5 cases per million per year. Factor VIII
inhibitors are well characterized in the hemophilia A popula-
tion requiring factor VIIl replacement [1,2]. A patient with fac-
tor VIl inhibitors is thought to produce IgG against different
epitopes on the factor VIII molecule [3,4]. These inhibitors are
associated with pregnancy, rheumatic disease, drugs, and ma-
lignancy, and significantly increase the risk of bleeding in pa-
tients with hemopbhilia A. Factor VII deficiency is another rare
inheritable bleeding disorder (1 in 500 000). Factor VII activi-
ty levels and inhibitors of the tissue factor: factor VII pathway
do not correlate well with symptoms of bleeding, making reli-
able management of these patients difficult [5,6].

A patient with a factor VIl inhibitor would present with a pro-
longed prothrombin time (PT) and a normal activated partial
thromboplastin time (aPTT). In a factor deficiency, the mixing
study would correct the PT. This is not the case in a factor in-
hibition. A low level or absence of factor VII activity, especial-
ly after prolonged incubation (minimum 1 h), is necessary to
confirm the diagnosis of factor VIl inhibitors. With both factor
VIII and factor VIl inhibitors, patient management should fo-
cus on controlling bleeding, decreasing the inhibitor concen-
tration, and reversing the underlying cause [2]. The inhibitor
can be quantified using the classic Bethesda clot-based meth-
od, where increasing dilutions of the patient’s plasma is mixed
with an equal part of normal pooled plasma. It is incubated for
2 h, allowing time for the inhibitor to neutralize the factor at
37°C. A high titre is defined as a titre of at least 5 BU/mL [7].

There are only 4 cases of acquired factor VIl inhibitors report-
ed in the literature to date [8-11]. Here, we present the fifth
case of factor VII inhibitor. This case presented with a new
diagnosis of splenic marginal zone lymphoma (SMZL) in a
38-year-old woman. SMZL, a rare small B-cell lymphoma, of-
ten presents with splenomegaly as well as with bone marrow
and blood involvement. While often asymptomatic, advanced-
stage SMZL can present with symptomatic splenomegaly. Ten
to twenty percent of patients also exhibit an associated au-
toimmune disease such as hemolytic anemia, immune throm-
bocytopenia, and circulating anticoagulants [12-14]. Owing to
a lack of SMZL clinical trials, there are no specific treatment
guidelines; however, recommendations include splenectomy,
rituximab, and/or chemotherapy. SMZL can also be associat-
ed with hepatitis C virus, in which case an antiviral treatment
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is recommended. Survival varies widely and is highly depen-
dent on clinical stage at the time of diagnosis as well as the
treatment course [12,13].

Case Report

Our patient, a 38-year-old woman, presented to her family
physician with increased abdominal swelling and early satiety.
She had been previously worked up for anemia and placed on
vitamin B12 and iron supplements. Due to persistent abdomi-
nal discomfort, she was referred to the Emergency Department
for further investigation.

Upon admission, she was found to have pancytopenia (hemo-
globin 68 g/L, white blood cells 2.0x10°/L, platelets 103x10°/L,
neutrophils 0.98x10°/L, lymphocytes 1.3x10°/L, monocytes
0.18x10°/L, eosinophils 0.03x10°/L, basophils 0.03x10°/L), an
elevated INR of 3.2 (range, 0.8-1.2), and a normal PTT of 26 s
(range, 22-36). An ultrasound revealed significant splenomeg-
aly with associated hepatomegaly (17.6 cm), which were later
confirmed by computed tomography (CT) scans of the abdo-
men and pelvis, with the spleen measuring 33 c¢m in the cor-
onal plane images.

There was no evidence of adenopathy on ultrasound, no sig-
nificant retroperitoneal or mesenteric lymphadenopathy on
the CT scans, and no palpable cervical, supraclavicular, axil-
lary, or inguinal adenopathy. A hepatitis screen was negative.
IgM was elevated at 16.2 g/L (range, 0.46-3.04), with a discrete
peak in the gamma region of the serum protein electropho-
resis. Immunofixation was positive for IgM kappa. On a bone
marrow biopsy analysis, patchy nodular infiltrates of small-to-
medium sized lymphocytes involved one-third of the marrow.
Immunohistochemical stains showed that these nodular col-
lections of lymphocytes were strongly positive for CD20. CD23
was negative. CD5 staining was weaker and corresponded to
the CD3 staining. CD138 and DBA44 were negative. Cyclin D1
was negative. Flow cytometry identified a monoclonal infil-
trate positive for CD19, CD20, FMC7, and CD23 and was kap-
pa light chain-restricted.

The differential diagnosis included other rare B-cell malignan-
cies, such as hairy cell leukemia and B-cell prolymphocytic leu-
kemia; however, these entities were ruled out by morpholo-
gy, tissue immunohistochemistry, and flow cytometry. Hairy
cell leukemia markers (CD11c, CD25, CD103) were negative
by flow cytometry, and DBA-44 was negative by tissue im-
munohistochemistry. Prolymphocytes were not conspicuous
in peripheral blood and bone marrow smears. B-cell prolym-
phocytic leukemia usually presents with a marked leukocyto-
sis, which was not seen in this case. We know that one-third
of splenic marginal zone lymphomas are associated with an
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Figure 1. Morphological features of circulating lymphocytes.
Polar villi were not apparent in this case.

elevated IgM, as was the case with this patient. Although po-
lar villi were not apparent on circulating or bone marrow lym-
phocytes (Figure 1), the findings that the lymphoid neoplasm
was associated with an elevated IgM and morphologic and
immunophenotypic features were not compatible with a dif-
ferent lymphoproliferative neoplasm, supporting the diagno-
sis of splenic marginal zone lymphoma.

The coagulopathy was of particular interest because of the un-
usual presentation of an elevated PT and normal PTT. A mix-
ing study did not bring the INR within normal range after 60
min. Instead, it remained elevated, indicating factor inhibition.
A further coagulation study revealed a normal fibrinogen level
of 2.78 g/L (range, 2.00-4.00) and a negative lupus anticoag-
ulant. There was a markedly low factor VII level of 0.09 U/mL
(range, 0.50-2.00) along with less severely decreased levels of
factor Il at 0.40 U/mL (range, 0.50-2.00), factor V at 0.37 U/mL
(range, 0.50-2.00), and factor X at 0.46 U/mL (range, 0.50-2.00).
Factor VIl inhibitor was elevated at 4.8 Bethesda units and dem-
onstrated cross reactivity with factors Il, V, and VII. Therefore,
the final diagnosis was twofold: primary splenic marginal zone
lymphoma and a secondary factor VIl inhibitor.

Before we were aware of the inhibitor, initial treatment in-
volved several units of fresh frozen plasma (2-8 units on 4
separate days) along with intravenous vitamin K (10 units,
administered twice). These interventions were ineffective in
correcting the patient’s PT. Once the inhibitor was identified,
5 days of plasmapheresis partially corrected the PT, bringing
it down from a high of 3.8 to 2.5.

As we assumed that the inhibitor was a consequence of the
patient’s underlying lymphoma, lymphoma-directed treatment
options, namely chemotherapy or splenectomy, were consid-
ered. Concerns regarding thrombocytopenia combined with
an elevated INR during chemotherapy and the knowledge
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that fatal bleeding risk was common with factor VII inhibi-
tor dissuaded us from this treatment. Splenectomy was also
avoided because of the severe coagulopathy and associated
surgical risk. After consultation, a 4-week course of weekly
375 mg/m? rituximab infusions was started. Severe thrombo-
cytopenia (14 000 platelet count) on the evening of her first
dose was concerning; however, within the 4 days following the
treatment, the platelet count rose above 75 000. The 4 cycles
of rituximab yielded results of the INR normalizing to 1.4 and
her spleen shrinking to being palpable only at the splenic tip.
We repeated a second course of 4 treatments of rituximab, re-
sulting in complete resolution of the coagulopathy and sple-
nomegaly (Table 1, Figure 2). A splenectomy was performed
following rituximab treatments since the coagulopathy was
resolved. Immunohistochemical stains following the surgery
revealed rare scattered B lymphocytes (CD20 and CD79a), ex-
plained by the previous rituximab treatment, and numerous
macrophages (CD68 positive) in the red pulp. The lack of ma-
lignancy indicated complete remission to treatment.

Maintenance rituximab, consisting of 1 dose every 3 months,
began approximately 9.5 months following the patient’s ini-
tial presentation and continued for 2 years. She currently re-
ceives a quarterly examination of CBC and INR, annual abdom-
inal ultrasound, and annual clinic visits. To date, she remains
in ongoing remission 12 years after treatment, with a normal
CBC, PT, and PTT and no signs or symptoms of recurrent dis-
ease. Treatment with only rituximab and splenectomy provid-
ed successful management of a factor VIl inhibitor associated
with primary splenic marginal zone lymphoma.

Discussion

We present a unique case of acquired factor VIl inhibitor as-
sociated with splenic marginal zone lymphoma, successful-
ly treated and in ongoing complete remission with 12 years
of follow-up. The patient continues to have a completely nor-
mal INR. Three of the previously reported cases documented
significant-to-life-threatening bleeding, which we were able
to avoid with the use of single-agent rituximab [9-11]. The
rituximab was chosen to control the underlying cause of the
factor VIl inhibitor, the splenic marginal zone lymphoma. The
authors of a previous report used a combination of cytotox-
ic agents (cyclophosphamide) and steroids successfully [11].
To the best of our knowledge, this is the first factor VIl inhib-
itor case to date that was related to lymphoma. Other cases
of factor VIl inhibitor related to malignancy included probable
bronchogenic carcinoma [8] and breast cancer [11]. Although
our patient experienced a dramatic decline in platelet count
with the first rituximab infusion, she quickly recovered, and
this did not recur with subsequent infusions. She experienced
no bleeding episodes. We administered a total of 8 doses of
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Table 1. Therapy timeline. An overview of the therapies employed in the first 2 months of treatment along with the associated
international normalized ratio, platelet, and factor VIl levels. “xx” indicates days when plasmapheresis was conducted.

FVIl
Plasma- IVIG Solumedrol FFP Rituximab Platelet

pheresis (g) (mg) units (mg) count

(0.62-1.46
U/mL)

Feb 19 3.2 99

INR — international normalized ratio; FFP — fresh frozen plasma; IVIG — intravenous immune globulin; FVII — factor VII.

rituximab to solidify the response of the lymphoma to the
treatment. Once the INR was normal and the patient’s spleen
L 100 was of normal size, we performed a splenectomy to consoli-
date the treatment.
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splenectomy. We are pleased to report a positive long-term fol-
low-up of this patient, with no evidence of recurrence of ei-
ther the lymphoma or the factor VIl inhibitor.

Conclusions

We stabilized our patient with plasmapheresis, which decreased
the inhibitor level reflected in a lower INR. Following this, we
started immunotherapy with rituximab to treat both the in-
hibitor and what we felt was the underlying cause, the splenic
marginal zone lymphoma. A complete response was document-
ed by splenectomy, and the patient’s 12-year remission of the
lymphoma and the inhibitor helps to support the causative re-
lationship between the lymphoma and the factor VIl inhibitor.
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