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Abstract

We present the case of a 64-year-old female who was referred by her oncologist to benign hematology clinic for
persistent asymptomatic cryoglobulinemia. Workup led to diagnosis of a rare low grade ovarian serous carcinoma. We
briefly review the pathophysiology and clinical significance of cryoglobulinemia and the diagnosis and management of
low grade serous ovarian carcinoma.

Keywords: Cryoglobulinemia, Low grade serous ovarian carcinoma

1. Introduction

C ryoglobulins are abnormal immunoglobulins
that precipitate at temperatures lower than

37 �C and dissolve upon rewarming.1 Cry-
oglobulinemia is rare and clinically significant in 1
per every 100,000 patients.2 The exact pathogenesis
of cryoglobulin formation is poorly understood but
is thought to be multifactorial to genetic, environ-
mental, and immunologic factors.3,4 Cry-
oglobulinemia is classified into three subtypes
based on the type of immunoglobulin present. Type
1 consists of monoclonal immunoglobulins which
are often associated with monoclonal gammo-
pathies such as multiple myeloma, monoclonal
gammopathy of undetermined significance
(MGUS), and Waldenstroms macroglobulinemia.
Type 1 often presents with vascular symptoms
including digital ischemia, livedo reticularis, and
skin necrosis.5 Type 2 consists of monoclonal IgM
with rheumatoid factor activity and polyclonal IgG.
Type 2 can result from hepatitis C or connective
tissue diseases. Type 3 cryoglobulinemia is associ-
ated with polyclonal IgM with RF activity and
polyclonal IgG and can be secondary to connective

tissue disorders or infections.5 Type 2 and type 3
often present with arthralgias, fatigue, myalgias,
and peripheral neuropathy.6,7 Symptoms of cry-
oglobulinemia can range from completely asymp-
tomatic to incredibly debilitating.8,9 Treatment of
cryoglobulinemia depends on the type of cry-
oglobulinemia, underlying etiology, and symptom
severity.10 In general, treatment of cryoglobulinemia
is treatment of the underlying cause. For example,
HCV related cryoglobulinemia would need treat-
ment of hepatitis C with antivirals11 while those
with connective tissue disorders would receive
immunosuppressive medications.12 The association
between cryoglobulinemia and infection, rheuma-
tologic, lymphoproliferative disorders has been well
described in literature. However, the association
between cryoglobulins and solid tumors are rare
and poorly understood. This case illustrates one of
those rare cases of a rare ovarian neoplasm as the
etiology of cryoglobulinemia.

2. Case

A 64-year-old female with a past medical history
significant for breast cancer in remission was
referred to benign hematology clinic by her breast
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cancer oncologist for asymptomatic cry-
oglobulinemia. She had initially undergone a he-
matologic evaluation after she was told by
phlebotomists in multiple occasions that her blood
samples hemolyzed in the collecting tubes and
required redraws. She had a normal hemoglobin of
12.8 g/dL but initial work up was significant for a
haptoglobin less than 8 mg/dL, a positive cry-
oglobulin, and a positive poly-specific direct anti-
globulin screening with negative anti-complement
or anti-IgG. Lab work for monoclonal gammo-
pathies were negative and rheumatoid factor (RF),
anti-nuclear antibody (ANA), c-reactive protein
(CRP), erythrocyte sedimentation rate (ESR),
serology for hepatitis A virus (HAV), hepatitis B
virus (HBV), hepatitis C virus (HCV), and human
immunodeficiency virus (HIV) were unremarkable.
Given that she was asymptomatic, and no etiology
was found, it was concluded that her cryoglobulin
was a false positive.
Upon presentation to hematology clinic, a thor-

ough history and physical examination were ob-
tained. The patient denied musculoskeletal or
mucocutaneous symptoms. Her past medical his-
tory was remarkable for osteoporosis, glaucoma and
estrogen receptor positive breast cancer that was in
remission after lumpectomy, radiation therapy and
ten years of aromatase inhibition. She denied any
history of blood transfusions. Her social history was
also unremarkable, and she denied tobacco or drug
use. Her family history was positive for lupus in her
niece and heart disease in her grandmother but was
otherwise unremarkable for hematologic disease.
Her physical exam was unremarkable. Additional
lab work including ANA, serum viscosity, PCR for
EpsteineBarr virus (EBV), cytomegalovirus (CMV),
HBV, HCV, and HIV were negative. DAT was only
positive for anti-complement; however, cold agglu-
tinin was negative. Repeat labs for monoclonal
gammopathy remained negative. She was found to
have iron and B12 deficiency with negative intrinsic
factor. A CT chest, abdomen, and pelvis demon-
strated a 4.1 cm tubular shaped cystic lesion within
the left pelvis arising from the left adnexa versus a
small bowel loop. However, serum tumor markers
were negative (CA125 of 29, CEA of 0.5, Inhibin A of
1, Inhibin B less than 1, and AFP of 7.1). Trans-
vaginal ultrasound confirmed a left ovarian mass
measuring 3 cm. A subsequent MRI demonstrated
an irregular endometrium and a 3.1 cm mixed cystic
and solid mass of the left ovary that was concerning
for neoplasm. The biopsy of her endometrium was
unremarkable. A PET/CT scan did not demonstrate
any FDG-avid lesions outside the pelvis but did
show activity in bilateral pelvis/ovary.

Subsequent exploratory laparoscopy and ovarian
biopsy demonstrated a low-grade serous prolifera-
tion with differential including a serous borderline
tumor implant, implant associated with a low-grade
serous carcinoma, and primary peritoneal border-
line tumor. Therefore, the patient underwent a total
abdominal hysterectomy and bilateral salpingo-oo-
phorectomy (TAH-BSO). Pathologic evaluation of
multiple tissue biopsies demonstrated bilateral
ovarian serous borderline tumors with involvement
of the uterine serosal surface and pelvic peritoneum.
Immunohistochemical stains were positive for WT-1
and PAX-8, patchy wild type P53 positivity and Ki-
67 with increased proliferative index (of 20%). Stains
for GATA-3 and mammaglobin were negative.
Expert consultation confirmed a stage 3B low grade
serous ovarian carcinoma (Fig. 1). Following sur-
gery, the patient was started on maintenance letro-
zole. Her CA-125 and CT scan after surgery were
negative for recurrence. Additionally, after her sur-
gery, her serum was checked for cryoglobulins
twice. She tested positive once and negative the next
time. Throughout her course her cryoglobulinemia
remained asymptomatic. She is planned for routine
monitoring every 6 months with CT imaging and
CA-125.

3. Discussion

Here we discuss the unique case of a 64-year-old
female who presented with persistently positive
asymptomatic cryoglobulinemia. Extensive workup
for the etiology led to diagnosis of a stage 3b low
grade serous ovarian carcinoma (LGSOC) which
was the likely culprit for her cryoglobulinemia. This
was concluded as other etiologies were negative and
her cryoglobulin did not clearly fit any of the three
cryoglobulinemia subtypes as her cryoglobulins
were polyclonal and without RF activity. To our
knowledge, our patient is the only published case of
ovarian cancer associated cryoglobulinemia. Of note
her initial history of “recurrent hemolysis of blood
samples in the tubes during blood collection” for
her annual routine physical visit is a typical scenario
for patients with asymptomatic cryoglobulinemia
that health care providers need to be aware of.
LGSOC is a morphologically distinct subtype of

ovarian cancer that accounts for less than 5% of
ovarian tumors.13,14 LGSOC is designated as low
grade or high-grade carcinoma based primarily on
nuclear atypia. Low-grade serous carcinomas are
indolent, exhibit low-grade nuclei with infrequent
mitotic figures, and have typical micropapillary ar-
chitecture. They have frequent mutations of the
KRAS, BRAF, or ERBB2 genes (not obtained in our
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case) but are generally without a TP53 mutation. On
the other hand, high-grade serous carcinomas
exhibit high-grade nuclei with many mitotic figures
and generally have a TP53 mutation.15 LGSOC
carries a better survival rate compared to its high-
grade counterpart.16 Surveillance of LGSOC is
similar to other ovarian cancers with routine moni-
toring of CA-125 and CT imaging.13,14 Surgery is the
primary treatment for LGSOC. Patients with Stage
I-IIa can be treated with surgery alone. Patients with
stage IIb-IV disease can receive adjuvant chemo-
therapy followed by endocrine therapy or adjuvant
endocrine therapy alone.17 Given its indolent na-
ture, LGSOC is less responsive to chemotherapy
compared to high grade serous carcinoma.18 As a
result, neoadjuvant chemotherapy is less favored.
The commonly used adjuvant chemotherapy regi-
mens are Carboplatin and paclitaxel for 6 cycles
followed by maintenance hormone therapy such as
aromatase inhibition.13 One study found that pa-
tients with stage IIeIV LGSOC who received
maintenance hormone therapy after cytoreductive
surgery and platinum-based chemotherapy had a
longer progression free survival compared to those
who did not receive maintenance hormone therapy

(median PFS, 64.9 vs. 26.4 months; P < .001).19

Another study suggests that chemotherapy may not
be necessary in patients with advanced-stage dis-
ease who have received adjuvant hormone ther-
apy.20 A randomized trial comparing paclitaxel/
carboplatin followed by maintenance hormonal
therapy versus hormonal therapy alone in patients
with LGSOC is underway at the time of this publi-
cation.21 Our patient had a TAH-BSO and adjuvant
aromatase inhibition. She has been monitored
routinely with CT imaging and CA-125 which
remain negative. Her cryoglobulin is intermittently
positive after treatment; however, this is not un-
usual as many patients continue to have a positive
cryoglobulin after treatment of underlying etiol-
ogy.22 Her cryoglobulinemia was not treated with
immunosuppressive medications given her asymp-
tomatic disease course. The association of cry-
oglobulinemia and solid tumors remains poorly
understood. There have been cases of cry-
oglobulinemia secondary to prostate cancer in pa-
tients who have tested negative for HCV.23,24 It has
also been reported in a patient with a thymic
tumor.25 One retrospective review of 493 patients
with solid tumors only found two cases to have

Fig. 1. The lesion displayed (A) micropapillary features and (B) psammomatous calcifications (H&E). (C) Positive WT-1. (D) The Ki-67 proliferation
index was about 20%.
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cryoglobulinemia.26 There is no data to suggest that
one solid tumor may lead to cryoglobulinemia at an
increased frequency compared to another.

4. Conclusion

Cryoglobulinemia is generally associated with
infection, rheumatologic disorders, and hematolog-
ical malignancies especially lymphoproliferative
disorders and monoclonal gammopathies. It is vital
to consider evaluation for solid tumors if initial
diagnostic workup inconclusive.
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