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Unusual co-occurrence of cold agg
lutinin disease in a bladder
transitional cell carcinoma patient with unexplained anemia and
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To the Editor: Anemia is a very common clinical scenario,
which could be caused by various kinds of diseases.
Though common, sometimes it could be exceedingly
difficult to find out the underlying causes of anemia,
especially for complicated cases. Herein, we reported a
case of an old patient with a seemingly evident cause of
anemia (hematuria), who was afterward diagnosed with a
rare disease of cold agglutinin (CA) disease (CAD), which
was confirmed to be the main etiology of his severe anemia.

In 2017, an 86-year-old man was referred to our hospital
due to acrocyanosis, triggered by slight cold exposure,
weakness, fatigue, and slight dyspnea for the past 5 years.
He had a 15-year history of bladder carcinoma and had
undergone local resection of the bladder tumor for three
times, respectively in 2002, 2010, and 2012, due to the
recurrence of the tumor. Transitional cell carcinoma of
bladder was confirmed by the post-operative pathology.
The patient manifested with hematuria recently. The
cystoscope and ultrasonic examination of urogenital
system showed a 2.4 cm� 2.5 cm� 3.1 cm lesion in the
bladder, which highly suggested the recurrence of the
tumor. Physical examination revealed anemic appearance
and an operational scar at the lower abdomen. Yellowish
skin or eyes, enlarged lymph nodes, hepatomegaly, and
splenomegaly were not observed.

A blood routine test showed severe anemia with a
hemoglobin (HGB) level of 58 g/L (normal reference
range, 120–160 g/L), which not only raised safety concern
for further surgery targeting the bladder tumor but could
also not be explained by the extent of his hematuria.
Inspired by the phenomenon that his symptoms exacer-
bated after cold exposure as well as the agglutination of his
blood after the blood draw, further tests aiming to
investigate the underlying reason of his anemia were
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carried out. Further laboratory investigations indicated the
following: elevated reticulocytes (RET%), 3.2% (normal
reference range, 0.8%–2% of red blood cells [RBCs]);
lactic dehydrogenase (LDH), 291 U/L (normal reference
range, 135.0–215.0 U/L); free hemoglobin (FHb), 10.4mg/
dL (normal reference range, 0–5 mg/dL); b2-micro-
globulin, 5 mg/L (normal reference range, 0.7–1.8 mg/
L); complement C3, 0.511 g/L (normal reference range,
0.73–1.46 g/L); complement C4, 0.048 g/L (normal
reference range, 0.1–0.4 g/L); direct Coombs test (+) for
anti-C3 (+++); indirect antiglobulin Coombs test (�); CA
tests (+): 4°C 1: 512, 25°C 1: 8, 37°C no agglutinin;
autologous erythrocyte agglutination assay (�); elution
test (�); urine protein (+); urine occult blood (+); blood film
examination [Figure 1] showed strong agglutination of
RBCs; bone marrow aspiration indicated erythroid
hyperplasia and inverted ratio of granulocytes to eryth-
rocytes: 0.85:1 (normal reference range, 1–5.2:1); bone
marrow biopsy revealed some bone marrow and bone
tissue of iliac bone, increased amount of hematopoietic
tissue in bone marrow and decreased ratio of granulocytes
to erythrocytes in hematopoietic tissue; immunoglobulin G
(IgG) 13.08 g/L, IgA 2.15 g/L, and IgM 1.39 g/L were
within normal reference range; antinuclear antibodies and
antineutrophil cytoplasmic antibody (�); no obvious
abnormal detections in serum protein electrophoresis
and serum immunofixation electrophoresis. The patient
did not undergo flow cytometry immunophenotypic
analysis. Polymerase chain reaction (PCR) methods for
clonal IgH rearrangement detects can be used to determine
B-cell clonality, even when there is no obvious evidence of
lymphoma invasion in early bone marrow and peripheral
blood cells. The PCR detection of IgH gene rearrangement
in the present case was negative, indicating that there was
no sufficient evidence of B-cell malignancies. Autologous
erythrocyte agglutination assay (�) excluded the possibili-
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Figure 1: Blood film examination showed strong agglutination of red blood cells
(hematoxylin-eosin staining, original magnification �200).
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ty of autoagglutination. Direct Coombs test (+) for anti-C3
(+++) and indirect antiglobulin Coombs test (�) indicated
that the patient had autoimmune hemolytic anemia
(AIHA). A diagnosis of CAD was made. In order to
improve his HGB level, which could help the patient better
tolerate further surgery, rituximab 375 mg/m2 weekly was
administrated for 4 weeks along with precautions for cold
exposure. The patient’s anemia and cold-induced circula-
tory symptoms have apparently alleviated, with laboratory
values HGB 92 g/L, RET% 2.89%, and FHb 4mg/dL, and
no obvious erythroid hyperplasia shown in the bone
marrow smear. Afterward, the patient underwent trans-
urethral resection of bladder tumor successfully, and the
pathology confirmed the recurrence of his bladder
carcinoma. Post-operative outcome was uneventful. The
patient was discharged after surgery and experiences no
tumor recurrence or metastasis after a 3-year follow-up
period.

CAD is a rare AIHA caused by antibodies (CA) that are of
the IgM kappa immunoglobulin class in most cases and
will agglutinate erythrocytes and lead to hemolysis
through complement activation and fixation at 0 to 4°C.
CAD is firmly diagnosed by chronic hemolysis (anemia,
elevated RET%, LDH and bilirubin, abnormal RBC
agglutination in the blood film examination, and erythroid
hyperplasia shown by bone marrow aspiration), CA titer
≥1:64 at 4°C, and positive direct Coombs test (positive for
complement protein C3d).[1] According to the earlier
diagnosis criteria of CAD, the patient can be firmly
diagnosed as bladder carcinoma and concomitant CAD.

CAD is a rare form of AIHA with a reported incidence rate
of about 1/1,000,000 per year.[2] The occurrence of CAD
can be divided as “primary” when the pathogenesis is
unknown or as “secondary” to clonal B-cell lymphopro-
liferative bone marrow disorders, autoimmune, infectious
diseases, or non-hematologic malignancies. However, it is
exceedingly rare for CAD to occur with non-hematologic
malignancies concomitantly. Until now, there are very few
reports on the co-occurrence of CAD with solid tumors.[3]

This is the first case with CAD possibly secondary to
transitional cell carcinoma of bladder.
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Although the occurrence of CAD secondary to non-
hematologic malignancies is very rare, the association
between them in the present case does not appear to be
fortuitous. In the present case, the clinical onset of the
tumor was before the presence of CA. Based on this fact,
although the cold-agglutinin syndrome in the present case
might be of the primary type, this patient was more likely
to be cold-agglutinin syndrome secondary to bladder
carcinoma.

The association between bladder carcinoma and CAD has
been rarely explored and elaborated. It might be related
with several mechanisms.[4] (1) Generally, the monoclonal
antibody is produced by the tumor in cases of CAD in
patients with lymphoma. The possibility still exists that the
solid tumors including bladder carcinoma could be
adequately dedifferentiated to produce enough antibodies.
(2) The CAD secondary to non-hematologic malignancies
might be caused by a generalized immunodeficiency state,
including failure to control immunologic recognition
and neoplastic growth. In conclusion, in patients with
CAD, an occult non-hematologic malignancy should be
considered.

Treatments for CAD include avoidance of cold exposure
and rituximab[5]; splenectomy and corticosteroids are
generally considered to be not effective. In the present case,
the patient achieved a partial response after rituximab
treatment and won an opportunity of surgical resection of
his tumor. In conclusion, clinicians should be aware of the
unusual co-occurrence of CAD in cancer patients with
unexplained anemia and cold-related symptoms.
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