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Clopidogrel-Associated Thrombotic Thrombocytopenic

Purpura Presenting With Coronary Artery Thrombosis

To the Editor: Idiopathic thrombotic thrombocytopenic purpura (TTP) is a life-

threatening disease characterized by thrombocytopenia, microangiopathic

hemolytic anemia, fever, neurologic changes, and renal dysfunction and is

related to autoantibodies against von Willebrand factor cleaving metalloprotease

[1]. Clopidogrel is an antiplatelet drug used to prevent coronary stent

thrombosis; however, TTP as its complication has been described [2].

Clopidogrel-associated TTP (CA-TTP) presenting with coronary artery throm-

bosis is extremely rare. Here, a patient with CA-TTP presenting with coronary

artery occlusion is described.

A 66-year-old woman with diabetes mellitus, parathyroidectomy, hyper-

tension, peptic ulcer, anxiety, and depression presented in June 2004 with a

subendocardial myocardial infarction. She underwent a percutaneous translum-

inal coronary angioplasty (PTCA) and stent placement of the left anterior

descending (LAD) artery. She was placed on 300 mg clopidogrel (loading dose)

followed by 75 mg qd. She remained asymptomatic until August 2004 when she

developed unstable angina and was transferred to our hospital for PTCA. Her

medications were digoxin, metoprolol, venlafaxine, furosemide, simvastatin, insulin,

clopidogrel, and aspirin. Complete blood count revealed WBC 8.6 � 109/L,

hemoglobin 12.5 g/dL, platelet 72 � 109/L, with normal WBC differential counts.

Coronary angiogram showed 90% occlusion of the LAD artery just proximal to

the previously placed stent. She underwent PTCA and stent placement of the

lesion and was placed on 12-h eptifibatide infusion. The next day, platelet count

was 40 � 109/L. Hematology consultation was obtained. Her physical ex-

amination was unremarkable. Blood smear showed anisopoikilocytosis, poly-

chromasia, and schistocytes 2/high-power-field. Other blood tests were as

follows: hemoglobin 9.9 g/dL, serum haptoglobin 20 mg/dL (low), reticulocyte

2.7%, lactate dehydrogenase (LDH) 5504 U/L, unconjugated bilirubin 2.0 mg/dL,

blood urea nitrogen 54 mg/dL, creatinine 2.9 mg/dL, and normal clotting profile.

CA-TTP was diagnosed based on recent clopidogrel use, coronary artery

thrombosis, microangiopathic hemolytic anemia, thrombocytopenia, and renal

dysfunction. Clopidogrel was discontinued and she received fresh frozen plasma

and daily plasmapheresis (PE). Within 96 h, her platelet count was 148 � 109/L

and LDH decreased to 594 U/L (Figure 1). She underwent PE for 9 days and has

been in remission for 15 months.

Various drugs have been found to be associated with TTP; however,

mitomycin C, cyclosporine, quinine, ticlopidine, and clopidogrel are most

recently reported [3]. CA-TTP is very rare and usually develops after 2 weeks of

clopidogrel therapy, although a few cases may develop after 1 year. Zakarija

et al. reviewed 50 cases of CA-TTP of which 37 had complete data. Clinical

features include thrombocytopenia (100%), microangiopathic hemolytic anemia

(100%), neurological changes (47.4%), renal dysfunction (28.8%), and fever

(26.3%). Patients receiving PE within 3 days of onset were more likely to survive

than in those for whom PE was initiated after 3 days [4]. Coronary artery

thrombosis is very rare, with only one case of stent thrombosis previously

described in the literature [5]. As with other drug associations, causal relation

remains uncertain and it is still possible that clopidogrel therapy and the

development of TTP were coincidental. In patients on clopidogrel who

developed coronary artery thrombosis, thrombocytopenia, and anemia, CA-

TTP should be considered a differential diagnosis.
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Fig. 1. Course of platelet counts and serum LDH in rela-
tion to plasmapheresis. PTCA, percutaneous transluminal
coronary angioplasty; LDH, lactate dehydrogenase.
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Translocation (2;11)(p21;q23) in a Patient With

Polycythemia Vera: A Novel Clonal

Chromosome Abnormality

To the Editor: The overall incidence and the frequencies of the nonrandom

cytogenetic abnormalities vary widely in polycythemia vera (PV). The incidences

of the cytogenetic abnormalities depend on the stage at which the cytogenetic

study was performed and rises with cytotoxic therapies and as the disease

progresses. The most common cytogenetic abnormalities are del(20q), del(13q),

trisomy 8, trisomy 9, and del(1q), while there is no specific cytogenetic

abnormality for PV [1]. In this report we describe a patient with a novel

translocation (2;11)(p21;q23) in PV.

A 62-year-old man with a diagnosis of PV was referred to our hospital. He had

a history of pruritus, headache, and upper gastrointestinal bleeding. His physical

examination revealed plethora and splenomegaly. Blood examination showed

Hb 18.7 g/dl, hematocrit 57.8%, platelet count 693 � 109/L, and WBC 17.5 �
109/L with 90% neutrophils. The serum ferritin concentration was 11 ng/ml

(normal 18–370 ng/ml). Arterial oxygen saturation was 95%. Serum erythro-

poietin level was 6.5 mU/ml (normal 4.4–33 mU/ml). Erythrocyte mass was

found to be 46.2 ml/kg. The histopathologic examination of the bone marrow

revealed a significant hypercellularity without any dysplasia and fibrosis.

Cytogenetic studies were performed in freshly collected heparinized bone

marrow aspirate by using both direct preparation method and short term

cultures. Chromosomes were GTG-banded and a total of 15 cells were analyzed.

All of the 15 metaphases showed 46,XY,t(2;11)(p21;q23).

In this report, we describe a novel chromosomal translocation (2;11)(p21;q23)

in a patient with untreated PV. Various forms of clonal hematological disorders

including myelodysplastic syndromes, acute leukemias, and chronic myeloid

leukemia are reported to be among the disorders where t(2;11)(p21;q23) has been

described [2–4].

Rearrangements involving chromosome band 11q23 are relatively infrequent

cytogenetic alterations in PV. The majority of 11q23 translocations disrupt to a

MLL gene, which is a poor prognostic factor for acute lymphoid and myeloid

leukemias. However, the presence of 11q23 abnormality does not always

correlate with MLL rearrangement. It is also of interest that the gene responsible

for familial benign polycythemia (FBP) has been mapped to chromosome 11q23,

and the majority of patients with this disorder reside in Chuvashia. This form of

FBP is a frequently symptomatic, autosomal recessive disorder characterized by

erythrocytosis, normal leukocyte and platelet counts, and usually increased

erythropoietin production [5]. Our patient with a negative family history and low

normal erythropoietin levels does not seem to be one of these familial cases that

are associated with high erythropoietin levels and have a familial pattern.

Involvement of a specific gene region similar to FBP could also have been

causing the oncogenic event leading to PV. It can be speculated that a gene or

genes in the 11q23 region might have a role in the regulation of hematopoesis.

In conclusion, further evaluation of the t(2;11)(p21;q23) depends on molecular

clarification; at present its pathogenetic significance cannot be defined.
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Extensive Exfoliative Dermatitis Induced by Chlorambucil

To the Editor: Exfoliative dermatitis (ED), also referred to as erythroderma, is a

scaling erythematous dermatitis involving 90% or more of the cutaneous

surface. In ED the rate of epidermal turnover, the number of germinative cells,

and their absolute mitotic rate are increased. ED is most commonly idiopathic,

but may also be secondary to preexisting dermatoses, drug reactions, and

malignancies like lymphoma and leukemia [1]. Chlorambucil-associated allergic

skin reactions are very rare [2–4]. We report a chronic lymphocytic leukemia/

small lymphocytic lymphoma (CLL/SLL) patient who developed ED after

receiving two cycles of chlorambucil.

A 57-year-old man presented in April 2000 with bilateral axillary, cervical, and

inguinal lymphadenopathies, the largest being 4 cm in diameter. His white blood

cell count was 23,400 /mm3 with 74% lymphocytes on differential. Bone marrow

examination and excisional biopsy of the cervical lymph node showed a CLL/

SLL. The patient achieved a good partial remission following six cycles of

cyclophosphamide, doxorubicin, vincristine, and prednisone chemotherapy. In

May 2004, oral fludarabine was started because of progressive disease. He

achieved a partial response after four cycles. In March 2005, the disease

progressed and he was given 40 mg/day chlorambucil on day 1 and 1 mg/kg/day

prednisone on days 1–5, every 3 weeks. After the first cycle, he had mild

erythema on the abdomen and arms, yet it subsided without any intervention.

But after the second cycle, erythema recurred on the abdomen and subsequently

spread to cover his entire skin in days. There was marked exfoliation with

abundant bullae and large, yellow scales. The palms of his hands, soles of his

feet, and scalp were not spared (Figure 1). His lips were cracked and swollen;

however, the oral mucosa appeared intact.

The patient had no history of other disease and drugs. Prednisone (1 mg/day)

was continued until his lesions subsided. His skin was back to normal in 10 days.

Although a biopsy of exfoliative skin may help delineate the underlying cause in

secondary cases, it is nonspecific in most cases [1]. We therefore established the

diagnosis on clinical evidence and did not perform a biopsy. Although CLL/SLL

itself is known to cause ED, this patient had previously had no cutaneous lesions,

not even with progressive disease. In this case, the Naranjo ADR probability scale

indicates a probable relationship between chlorambucil and ED [5].

Chlorambucil has historically been used in high doses in the treatment of ED,

before the consequences of cumulative chromosomal damage it causes were

documented [6]. Although chlorambucil rarely results in allergic reactions, this
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case demonstrates that it may rarely cause severe skin lesions. Physicians should

therefore be alert for any symptoms or signs of idiosyncratic reactions, as is the

case for all drugs.
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Androgenic Therapy for Waldenstrom’s

Macroglobulinemia

To the Editor: Waldenstrom’s macroglobulinemia (WM) is an incurable

lymphoid neoplasm characterized by a malignant lymphoplasmacytic B-cells

infiltrating the bone marrow and an associated elevation of a serum monoclo-

nal IgM.

A 55-year-old otherwise healthy man was found to have a hematocrit of 32%

prior to a blood donation in April 2000. Further workup of the anemia

demonstrated an IgM monoclonal protein and a bone marrow lymphoplasma-

cytoid infiltrate. The patient presented to the Mayo Clinic on August 9, 2001.

His physical examination was unremarkable for splenomegaly, lymphadeno-

pathy, or signs of hyperviscosity. His laboratory evaluation revealed a

hemoglobin of 11.9 g/dl, white blood cell count of 5.7 � 109/L, platelet count

of 256 � 109/L, creatinine of 1.0 mg/dl, and albumin of 4.1 g/dl, and serum

protein electrophoresis and immunofixation revealed a monoclonal IgM� of

0.7 g/dl. Bone marrow biopsy showed a 30–40% nodular and interstitial

lymphoplasmacytic infiltrate with � light chain restriction and with an

immunophenotype of CD19þ, CD20þ, CD5�, CD10�, and CD23�. Computer

tomography of the chest, abdomen, and pelvis showed no evidence of

lymphadenopathy or splenomegaly. The patient was diagnosed with WM. As

he was asymptomatic from his WM a decision was made to observe and not

initiate active therapy at that time. In September 2003, the patient complained of

fatigue and his local physician found low levels of serum testosterone [% free of

1.5 (normal range of 2.0–4.8%), 2.3 ng/dl of free testosterone (normal range of

9–30 ng/dl)]. The patient was started on supplemental testosterone therapy to

improve fatigue and stamina. The patient was started in September 2003 with

1% Androderm (5 g) and then switched to 1% AndroGel because of a local skin

reaction to the Androderm patch. At a follow-up visit to the Mayo Clinic on 10/

13/2004 for WM, an improved hemoglobin at 12.6 g/dl as well as a decrease in

the concentration of the monoclonal IgM from 0.7 to 0.4 mg/dl was observed.

The patient returned again on 4/16/2004 and was found to have a normal

hemoglobin at 13.5 g/dl and the monoclonal protein had decreased to 0.2 mg/dl.

Total IgM level decreased from 516 mg/dl (on 3/10/2003) to 329 mg/dl (normal

range 50–300 mg/dl). The patient had not received any active therapy for WM

other than supplemental testosterone. To date his monoclonal IgM protein has

remained at 0.2 mg/dl.

Current therapeutic modalities for WM include glucocorticosteroids, che-

motherapy, antibody therapy (rituximab), small molecules (Bcl-2, proteasome

inhibitors, histone deacetylase inhibitors, peroxisome proliferator-activated

receptor � agonists), immunotherapy (dendritic cells), and stem cell transplanta-

tion [1]. To our knowledge this is the first case report demonstrating a

therapeutic benefit of androgenic therapy in WM. Possible mechanisms of action

of testosterone include: (1) direct inhibition of the synthesis of IgM and IgG

immunoglobulin [2]; (2) down-regulation of bcl-2 (an anti-apoptotic protein)

expression [3]; and (3) up-regulation of natural killer cells and T-cell function [4].

This intriguing observation suggests a possible role of androgens in the

management of WM.
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Fig. 1. The patient’s hands showing erythema and scales.
[Color figure can be viewed in the online issue, which is
available at www.interscience.wiley.com.]
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