
Successful desensitization in a patient with Lenalidomide

hypersensitivity

To the Editor: A 48-year-old woman being treated with lenalidomide for kappa

light chain multiple myeloma presented with severe rash associated with

urticaria, pruritus, and fever. The patient was initially diagnosed with Stage II

breast cancer (ER/PR+ and HER-2neu negative) in 2003 and underwent

treatment with lumpectomy followed by four cycles of Adriamycin and

Cyclophosphamide followed by two cycles of Paclitaxel and then switched to

an additional two cycles of Taxotere because of poor tolerance. This was

followed by radiation therapy and hormonal therapy. Two years later she was

diagnosed with multiple myeloma. As a result of her negative prior

experience with chemotherapy and steroids she refused treatment with

either and was therefore initially treated with single agent thalidomide.

Thalidomide treatment had to be discontinued due to a similar reaction

manifesting with severe rash, urticaria, and pruritus, which was thought to be

a Type I (IgE mediated) hypersensitivity reaction. When lowered to 50 mg the

patient continued to experience side effects necessitating its permanent

discontinuation. She was subsequently treated with bortezomib which had to

be discontinued secondary to increasing neuropathy. Lenalidomide treatment

at the standard dose of 25 mg resulted in the reaction described above which

was similar to the reaction she developed on thalidomide, which is not

surprising given the structural similarities between the two drugs. The patient

was subsequently referred to Allergy-Immunology for desensitization in

August 2006.

The patient was desensitized using the protocol shown in Table I. In brief,

lenalidomide was dissolved in normal saline and diluted to concentrations of

0.025, 0.25, and 2.50 mg/ml. She was given gradually increasing strengths to

take orally at 15- to 20-min interval. During the desensitization she had her

blood pressure, heart rate, temperature, pulse oximetry, and peak flow

monitored. She tolerated the escalating doses with no reaction and was

subsequently begun on lenalidomide 15 mg daily, and continues to tolerate

daily continuous dosing with no evidence of recurrent hypersensitivity. The

patient remains asymptomatic in a PR as defined by the International Working

Group Uniform Response Criteria, and also remains free from any evidence of

recurrent breast cancer.

This represents the first case of successful desensitization to lenalidomide

that we are aware of. Since this drug has become an integral component of

multiple myeloma therapy this represents an important option for patients who

otherwise would not be able to tolerate lenalidomide.
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TABLE I. Lenalidomide Desensitization Protocol

Time Dilution Volume Reaction

12:00 0.025 mg/ml 0.01 ml None

13:00 0.05 ml None

13:35 0.1 ml None

13:53 0.5 ml None

13:15 1 ml None

13:30 5 ml None

13:45 3.34 ml None

14:00 0.25 mg/ml 1 ml None

14:15 2 ml None

14:30 3 ml None

14:45 4 ml None

15:00 2.50 mg/ml 1 ml None

15:15 2 ml None

15:40 6 ml None

16:30 None

Visceral leishmaniasis presented with Evans syndrome:

A case report

To the Editor: To our knowledge, the association of visceral leishmaniasis (VL)

with combination of Coombs-positive hemolytic anemia and autoimmune

thrombocytopenia has not been previously reported. We present the case

report of a 3-year-old boy who presented with Evans syndrome caused by VL.

A 3-year-old boy with epistaxis was admitted to our hospital. Physical

examination revealed pallor, jaundice, ecchymoses, and splenomegaly. The

results of initial hematologic tests revealed severe pancytopenia with

neutropenia and reticulocytosis (hemoglobin [Hb], 45 g/L; hematocrit, 14.5%;

white blood cell [WBC] count, 2 � 109/L; platelet [plt] count, 10.5 � 109/L; and

reticulocyte count, 3.74%).

The results of blood biochemistry analysis indicated marked hemolysis. The

result of the direct Coombs test for immunoglobulin (Ig) G and complement 3

was 4+, and that of the indirect Coombs test was 1+. The results of

autoimmune tests were also negative with the exception of the test for

anticardiolipin IgM, perinuclear antineutrophilic cytoplasmic antibodies, and

decrease in complement 3. The results of bone marrow aspiration (BMA)

revealed abundant megakaryocytes and significant hyperplasia of the erythroid

precursors.

Our patient received 12 infusions of washed and leukocyte-depleted D-

negative packed red blood cells. Although the patient was treated with high-

dose methylprednisolone (HDMP), intravenous immunoglobulin (IVIG) and

received transfusions, no improvement was noted in his Hb level or plt count.

Evans syndrome was diagnosed, and treatment with intravenous cyclosporine

A (CycA) and oral prednisolone was initiated. Therapy with CycA and

prednisolone was effective, and blood transfusion was not required. However,

we suspected a diagnosis of VL because of his partial response to

immunosuppressive treatment. The results of a second BMA revealed multiple

Leishmania amastigotes in the histiocytes. Leishmania donovani promasti-

gotes reproduced in the bone marrow culture.

The patient was diagnosed as having VL and received L-AmB (21 mg/kg,

total). His spleen was nonpalpable after 30 days of treatment with L-AmB. His

autoimmune tests became normal after 5 months of L-AmB. The patient was

well at a follow-up examination performed 3 months after the completion of

treatment (Hb, 138 g/L; WBC count, 7.8 � 109/L; plt count, 110 � 109/L).

Although neither the results from the first BMA nor the serologic tests were

diagnostic for VL, we did not dismiss that disease as a possible diagnosis,

because the patient was living in a geographic region in which VL is endemic.

Coombs-positive hemolytic anemia phenomenon secondary to VL has been

reported elsewhere [1,2]. Various reports in the literature show that VL triggers

autoimmune mechanisms [3–5]. Although our patient was not treated for VL,

his thrombocytopenia improved only after he had received immunosuppressive

treatment. This shows that the thrombocytopenia was a sign of an autoimmune

disorder.

VVC 2007 Wiley-Liss, Inc.
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In conclusion, pediatricians should consider the probability of VL in children

of all ages who present with Evans syndrome, especially in geographic areas

in which that parasitic infection is endemic.
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Prevalence of hepatitis C virus infection among patients

with lymphoproliferative disorders: A single center survey

To the Editor: The association between a persistent stimulus of the immune

system and autoimmune and neoplastic disorders is well known. In fact,

hepatitis C virus (HCV), which causes a relatively frequent and sometimes

chronic infection, has been associated with a wide range of autoimmune

diseases and malignancies, particularly hepatocellular carcinoma [1,2]. An

association between HCV infection and lymphoproliferative disorders, with or

without concomitant production of cryoglobulins, has also been documented

[3–7].

In this study, we report a single center experience on the prevalence of HCV

infection in 947 consecutive patients (643 males and 303 females; ratio M/F 2.1)

with lymphoproliferative disorders seen at the Hematology Department of the

University of Verona between January 1995 and December 2006. The median

age was 55.7 years (range 23–78 years). Three hundred and sixty-one patients

(38.1%) were affected by diffuse large B-cell lymphoma (DLBCL), 139 (14.7%)

by multiple myeloma (MM), 62 (6.5%) by marginal zone B-cell lymphoma (MZL),

103 (10.9%) by Hodgkin lymphoma (HL), 186 (19.7%) by B-cell chronic

lymphocytic leukemia (B-CLL), and 96 (10.1%) by follicular lymphoma (FL). The

overall prevalence of HCV infection among the 947 patients was 5.8% (55/947).

The HCV rates for patients with different lymphopropliferative diseases were

7.5% (27/361) for DLBCL, 0.7% (1/139) for MM, 24.2% (15/62) for MZL, 3.9% (4/

103) for HL, 2.1% (4/186) for B-CLL, and 4.2% (4/96) for FL. Two patients with

MZL were also co-infected with hepatitis B virus.

In the present study, the overall prevalence of HCV infection found in

lymphoproliferative disorders was not dissimilar from that observed in the

general population from the same geographical area by Mazzeo et al. (5.8%

vs. 5.4%) [8]. However, among all types of lymphoproliferative disorders

reported, MZL and DLBCL accounted for the vast majority of the cases (42/55,

76.4%). Conversely, in accordance with the report by Bianco et al. [9], we did

not find an increased prevalence of HCV infection in MM, B-CLL, and HL. As a

consequence, the very impressive high rate (24.2%) of patients with MZL and

HCV infection could have important therapeutic implications, as observed by

Hermine et al. [10].

In conclusion, our results support the literature data on the association

between a subset of B-cell lymphomas and HCV infection. Further studies are

needed to clarify the role of HCV in lymphomagenesis.
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Homocysteine and venous thromboembolism in LITE

To the Editor: In 2003, you published findings from our LITE cohort on serum

homocysteine and venous thromboembolism using a nested case control

design [1]. Subjects were from the prospective ARIC Study of middle-aged

adults and the CHS project of older adults, followed from study onset through

1998 (n ¼ 308 cases and 635 controls). The main original results are shown in

Table I. There was a nonsignificant positive association between homocysteine

and venous thromboembolism in ARIC but not in CHS.

We recently extended the LITE Study to add cases that occurred from 1999

through 2002 and matched controls. However, during the extension we discovered

that an error had beenmade in control selection for ARIC in the published paper [1].

The error caused us to oversample as controls people who died during follow-up.

To see what impact this had on our results, we applied two strategies: (1) we

redrew controls for ARIC pre-1999 cases and measured serum homocysteine on

them for comparison with our original ARIC cases and (2) we measured
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TABLE I. Odds Ratios and 95% Confidence Intervals (CI) of Venous Thromboembolism for Quintiles of Serum Homocysteine,

LITE, 1987–1998 (from Ref. 1)

Homocysteine quintiles (mmol/L)

P trenda<8.5 8.5–10.5 10.6–12.4 12.5–15.9 >15.9

Overall Crude odds ratio 1.0 2.14 1.49 1.42 1.82

95% CI 1.35–3.39 0.92–2.42 0.88–2.30 1.14–2.90 0.24

Multivariate odds ratiob 1.0 2.04 1.40 1.33 1.55

95% CI 1.26–3.28 0.84–2.33 0.79–2.23 0.93–2.58 0.70

ARIC Multivariate odds ratiob 1.0 1.55 1.66 1.38 2.05

95% CI 0.88–2.73 0.90–3.05 0.72–2.61 1.10–3.83 0.06

CHS Multivariate odds ratiob 1.0 3.50 0.94 1.10 0.95

95% CI 1.32–9.25 0.35–2.55 0.42–2.92 0.36–2.49 0.05

Incident Multivariate odds ratiob 1.0 1.82 1.34 1.24 1.29

95% CI 1.11–2.98 0.79–2.27 0.72–2.12 0.76–2.20 0.86

Idiopathic Multivariate odds ratiob 1.0 2.40 1.26 1.69 2.09

95% CI 1.21–4.75 0.59–2.70 0.82–3.51 1.03–4.26 0.24

Secondary Multivariate odds ratiob 1.0 1.80 1.44 1.06 1.23

95% CI 1.01–3.23 0.78–2.66 0.55–2.05 0.65–2.33 0.68

aP trend tests for linear trend across quintiles.
bAdjusted for age, race, sex, diabetes mellitus, body mass index, and factor VIII.

TABLE II. Odds Ratios and 95% Confidence Intervals of Venous Thromboembolism for New Quintiles of Serum Homocysteine,

LITE, 1999–2002

New homocysteine quintiles (mmol/L)

P trenda<7.4 7.4–8.8 8.9–10.3 10.4–12.8 >12.8

Control n 77 80 74 78 76

Case n 32 25 33 51 55

Overall Crude odds ratio 1.0 0.75 1.07 1.57 1.74 0.003

95% CI 0.41–1.38 0.60–1.92 0.91–2.71 1.02–2.99

Multivariate odds ratiob 1.0 0.56 1.03 1.49 1.75 0.007

95% CI 0.29–1.09 0.55–1.92 0.81–2.73 0.93–3.29

ARIC Multivariate odds ratiob 1.0 0.61 1.07 1.68 2.64 0.001

95% CI 0.30–1.23 0.53–2.13 0.85–3.32 1.23–5.66

CHS Multivariate odds ratiob 1.0 0.25 0.36 0.40 0.39 0.81

95% CI 0.03–2.29 0.06–2.22 0.07–2.29 0.07–2.18

Incident Multivariate odds ratiob 1.0 0.53 0.85 1.41 1.56 0.02

95% CI 0.27–1.04 0.44–1.62 0.77–2.60 0.82–2.95

Idiopathic Multivariate odds ratiob 1.0 0.30 1.40 1.73 1.67 0.06

95% CI 0.09–0.95 0.60–3.28 0.75–4.01 0.68–4.14

Secondary Multivariate odds ratiob 1.0 0.74 0.81 1.36 1.94 0.02

95% CI 0.34–1.57 0.37–1.78 0.65–2.82 0.91–4.14

aP trend tests for linear trend across quintiles.
bAdjusted for age, race, sex, diabetes mellitus, body mass index, and factor VIII.

homocysteine on all the new LITE cases and controls from 1999 through 2002.

Note that strategy 1 required comparing ARIC cases before 1999 measured for

homocysteine in one batch with their controls measured in a second batch. We

ultimately had to abandon strategy 1 because there was evidence for laboratory

drift over the 4-year interval. Specifically, we remeasured homocysteine on 37 of

the original LITE (ARIC and CHS) cases in the second batch. There was a high

correlation between original and repeat homocysteine values (R ¼ 0.97), but the

mean was higher on the original (12.95 �mol/L) than the repeat (12.05 �mol/L),

and the mean difference �0.89 (SD ¼ 1.2) was statistically significant.

Results using strategy 2, comparing serum homocysteine levels in new

venous thrombosis cases and controls from 1999 to 2002, are shown in Table

II. This analysis was done using homocysteine quintiles based on the 1999–

2002 controls, but results using the original homocysteine quintile cutpoints

from Ref. 1 (not shown) yielded similar conclusions.

The Table II results largely confirm those of our previous report (Table I) [1].

There was a positive association between serum homocysteine and

subsequent venous thromboembolism in ARIC (n ¼ 136 cases) but not in

CHS (n ¼ 60 cases) for 1999–2002.
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Roux-en-Y gastric bypass: A novel approach to the

treatment of hemochromatosis?

To the Editor: The patient is a 45-year old man who presented to our clinic for

weight loss surgery in 2003. His past medical history was significant for

hemochromatosis, sleep apnea, hypertension, and degenerative joint disease.

The patient’s diagnosis of hemochromatosis had been confirmed by liver

biopsy, and he was requiring a biweekly phlebotomy for treatment. The patient

weighed 363 pounds and had a BMI of 48.5. Initial ferritin levels were

measured at 364 ng/ml (normal 5–244). In 2003, the patient underwent

uncomplicated Roux-en-Y gastric bypass. Two years postprocedure the

patient had lost 130 pounds, was no longer requiring phlebotomy, and was

found to have total iron, ferritin, and total iron binding capacity levels, return to

within normal limits are listed as follows:

Total iron ¼ 119 mg/dl (normal 35–150)

Ferritin ¼ 30 ng/ml (normal 5–244)

Total iron binding capacity ¼ 272 mg/dl (normal 250–450)

% saturation ¼ 43 (normal 20–55)

Hemochromatosis is relatively common in Caucasians, effecting one in 200

persons of Northern European ancestry [1]. HC is an autosomal recessive

disease, and 80% of individuals with the disease have a mutation in the HFE

gene on chromosome six [2–4]. Mutation of this gene results in increased

absorption of iron from the digestive tract and eventually to iron overload. The

disease leads to increased iron loading of various organs including the liver,

pancreas, and heart [5]. Damage to these organs can lead to diabetes,

cardiomyopathy, hepatic failure, and arthritis. The disease usually presents

itself in the fourth decade of life, and the most common presenting symptoms

include fatigue, hyperpigmentation, diabetes, hepatomegaly, abnormal liver

function tests, hypothyroidism, hypogonadism, cardiac conduction defects,

and arthropathy [1]. Early recognition and treatment of this disease has been

shown to improve survival. Treatment consists of depleting total body iron

stores by time-consuming and life-altering weekly to biweekly phlebotomy, with

the goal of decreasing ferritin levels below 50 ng/ml.

We present a case of a patient with long standing hemochromatosis

requiring scheduled phlebotomy, who was essentially \cured" after Roux-en-Y

gastric bypass. Theoretically, this effect comes from bypass of the duodenum,

the major site for iron absorption in the digestive tract. We hypothesize that

procedures such as a pylorus preserving loop gastrojejunostomy or Roux-en-Y

duodenojejunostomy could be performed safely and without gastric restriction,

in the nonobese patient, without the \side effect" of severe weight loss or

dumping syndrome. To our knowledge, this is the first such case presented in

the medical literature.
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Cerebral nocardiosis in a patient with NHL treated

with rituximab

To the Editor: Rituximab is a chimeric monoclonal antibody directed against the

CD20 antigen which is present on most B cells and is widely used to treat B-cell

non-Hodgkin’s lymphoma [1]. Rituximab is generally well tolerated and does

not appear to increase the toxicity of standard chemotherapy. However, the use

of rituximab in other neoplastic conditions has been associated with viral

infections including hepatocellular disease [2], generalized cytomegalovirus

infection [3], disseminated varicella, and parvo B19 virus-induced pure red cell

aplasia [4]. We describe what we believe is the first reported case of cerebral

nocardiosis in a patient treated with rituximab.

A 68-year-old Caucasian male relapsed 3 years following his initial treatment

with standard chemotherapy for a stage IIIA diffuse large B-cell lymphoma. He

subsequently recurred but elected not to receive any additional chemotherapy

and was treated with intermittent rituximab and involved-field radiation with

palliative intent. The patient received a total of 17 infusions of rituximab over a

period of 36 months, the last of which was a month prior to his current

admission. He presented with complaints of headache, dysarthria, and

seizures. Three months prior, the patient was diagnosed with adult onset

diabetes mellitus, which was well controlled with medication. Neuroimaging

revealed a ring-enhancing lesion involving the left lateral frontal lobe (Fig. 1,

arrowhead). Craniotomy and stereotactic biopsy with drainage was performed.

Brown & Brenn stain demonstrated the presence of gram-positive filamentous

organisms. Culture of the aspirate grew nocardia species that was further

speciated as Nocardia brasiliensis. Treatment was initiated with the appropriate

anti-microbial therapy.

Nocardiosis, caused by a soil-borne aerobic actinomycete, is primarily an

infection of the respiratory tract. Patients with other comorbid conditions that

affect the lymphoreticular system like malignancies and HIV infection or renal

transplant patients are more prone to have life-threatening infections with

nocardia. The drug rituximab induces selective B-cell cytotoxicity and

apoptosis without any apparent T-cell dysfunction. However, rituximab

decreases the antigen presenting B-cells and this in turn can decrease the

activation of T-cells which may cause impaired cell-mediated immunity with an

increased risk for opportunistic infections like nocardia. Other reports of

hematological abnormalities like marrow aplasia, thrombocytopenia, and late

onset neutropenia with rituximab further support the theory that this chimeric

antibody has a broader spectrum of action [4]. Although diabetes is a

Fig. 1. Magnetic resonance imaging (MRI) demonstrates
an irregular ring enhancing mass involving the inferior
posterior aspect of the lateral left frontal lobe measuring
approximately 15 mm in diameter (arrow).
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confounding factor in our patient, the occurrence of nocardiosis coincided with

a prolonged period of lymphopenia. Therefore we cannot rule out the possibility

that this was a result of rituximab-induced lymphopenia rather than diabetes.

All the previously reported cases of fatalities following rituximab use have

one common link: immunosuppression [2,3,5]. As the number of patients with

lymphomas who are exposed to long-term rituximab continues to increase, it is

imperative to consider the following while treating a patient with rituximab.

Firstly, the use of monoclonal antibodies may have undesirable effects beyond

the intended targets. Secondly, rituximab should be used with great caution

especially in the elderly who already have some degree of age-related immune

incompetence.
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