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                                                            Recent investigations in chronic lymphocytic leukemia (CLL) have correlated the mutational status of immunoglobulin heavy-chain variable-region (IgVH) gene to the development of secondary immune thrombocytopenia, the risk being higher for unmutated cases.1,2 A similar association between autoimmune hemolytic anemia (AHA) and IgVH gene status has not yet been defined. Therefore, whereas it is well known that the prevalence of autoimmune hemolytic anemia is highest in the more advanced stages of the disease,3 and may depend on the type of treatment administered,4,5 the impact of this autoimmune complication on the outcome of patients with chronic lymphocytic leukemia remains controversial.4–7
To address this, we searched our database of 473 chronic lymphocytic leukemia patients consecutively referred to our Department from 1st January 2000 to 1st January 2009. We identified 35 chronic lymphocytic leukemia patients (7%) who developed overt autoimmune hemolytic anemia. All patients met the chronic lymphocytic leukemia diagnostic criteria of the National Cancer Institute. Autoimmune hemolytic anemia was defined with standard criteria: a fall in hemoglobin level of at least 2 g/dL, associated with a positive direct antiglobulin test and/or increased reticulocyte count, and a rise in indirect bilirubin with no other causes of anemia identified.
As part of the diagnostic work-up, IgVH DNA sequence analysis was performed on peripheral blood or bone marrow specimens of all the 238 consecutive chronic lymphocytic leukemia patients diagnosed at our Institution since June 2004. Mutational status was obtained retrospectively, using the samples collected at diagnosis, in 12 of the 35 cases of chronic lymphocytic leukemia with autoimmune hemolytic anemia occurring before June 2004. Sequences were aligned to IMGT and V-BASE directories and analyzed using DNAPLOT and IMGT/VQUEST software. Those differing more than 2% from the corresponding germ-line gene were considered mutated.
Median follow-up from diagnosis of chronic lymphocytic leukemia was 66 months (range 6–118). All patients with autoimmune hemolytic anemia except 2 presented with RAI stage 0 or 1, and developed autoimmune hemolytic anemia in a median time of 48 months (range 0–102), all requiring specific therapy for the anemia. In order to avoid possible confounding effects due to patient selection in determining the association between occurrence of autoimmune hemolytic anemia and IgVH status, we performed a case-control study comparing the 35 patients with chronic lymphocytic leukemia and autoimmune hemolytic anemia (cases) with 35 chronic lymphocytic leukemia patients without autoimmune hemolytic anemia (controls). Cases and controls were matched for gender, age (± 2 years) and RAI stage at diagnosis, year of diagnosis, and length of follow-up to adjust for the time at risk of developing autoimmune hemolytic anemia. A higher prevalence of un-mutated IgVH was found in patients with autoimmune hemolytic anemia (23 of 35, 66%). In comparison only 10 of 35 (28%) controls showed un-mutated IgVH, as expected in an unselected cohort.8 The odds ratio of developing autoimmune hemolytic anemia in un-mutated chronic lymphocytic leukemia could be estimated as 4.79 (95% CI 1.74–13.18, P=0.001 by Fisher’s exact test). No significant difference was observed in VH family distribution between the two groups, with VH3 family being the most represented among patients with autoimmune hemolytic anemia (66%; Table 1).
[image: ]

Table 1.IgVH mutational status in cases (CLL with AHA) and controls (CLL without AHA)
Considering all chronic lymphocytic leukemia patients in our series, overall survival (OS) was similar in patients with or without autoimmune hemolytic anemia (5-year OS 70% vs. 80%, respectively, P=0.46) despite the association of autoimmune hemolytic anemia with un-mutated IgVH and the overall adverse impact of un-mutated IgVH on overall survival in our series. Of note, autoimmune hemolytic anemia developed significantly earlier in the course of chronic lymphocytic leukemia in patients with un-mutated IgVH compared to mutated patients (39 vs. 59 months, respectively, P=0.04). Patients developing autoimmune hemolytic anemia within 48 months (early AHA) after chronic lymphocytic leukemia diagnosis (16 patients, 81% un-mutated) had a significantly inferior overall survival compared to patients developing autoimmune hemolytic anemia later in the course of the disease (47% vs. 94%, P=0.0001) or without autoimmune hemolytic anemia (47% vs. 81%, P=0.0008).
In summary, our data show that autoimmune hemolytic anemia is associated with un-mutated status in chronic lymphocytic leukemia patients and that patients with early onset of autoimmune hemolytic anemia have a shorter survival. Similar observations have been reported in patients developing secondary immune thrombocytopenia in the course of chronic lymphocytic leukemia, where time to immune thrombocytopenia development was also associated with overall survival.9 The poorer outcome of patients with autoimmune complications arising early in the course of chronic lymphocytic leukemia might depend on the association with un-mutated status but also on the increased morbidity and mortality due to immunosuppressive treatments required for treating autoimmunity. Larger prospective cohorts are needed in order to verify this observation, and to tell us whether the association is directly causal or whether it reflects an increased tumor bulk at the time of autoimmune hemolytic anemia development.
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