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Fifty-two cases of autoimmune hemolytic
anemia (AHA) were observed within a
series of 1203 patients (4.3%) with chronic
lymphocytic leukemia (CLL) followed at a
single institution. Nineteen were ob-
served at the time of CLL diagnosis and
33 during the clinical follow-up. Ninety
percent of the patients with CLL/AHA
showed active CLL and 25% had been
treated previously. The antierythrocyte
autoantibody (AeAb) was an IgG in 87%
of cases and an IgM in 13%. A lymphocyte
count more than 60 3 109/L (P F .00001),
age above 65 years ( P F .01), and male
gender ( P F .01) emerged as indepen-
dent parameters that correlated signifi-

cantly with an increased rate of AHA at
CLL diagnosis. Patients previously treated
with chlorambucil (CB) plus prednisone
(PDN) and with fludarabine plus PDN
showed a similar rate of AHA (1.8% and
2.5%, respectively). After steroid therapy
associated with CB in case of active CLL,
70% of patients achieved the complete
disappearance of the AeAb. The actuarial
AHA relapse-free survival probability was
54% at 5 years and the median survival
probability after AHA was 41 months.
Infections represented the main cause of
morbidity and mortality. IgG AHA and the
occurrence of AHA at the same time of
CLL diagnosis emerged as independent

factors significantly correlated with a
better survival probability of AHA/CLL
patients. Taken together, this study indi-
cates that in CLL, AHA is a rare event with
no independent effect on survival for
which steroids, associated with CB if
required, and a careful management of
infections may successfully control the 2
conditions. Cooperative studies are
needed to better define the optimal ste-
roid schedule and the therapeutic role of
other immunosuppressive agents and
splenectomy. (Blood. 2000;95:2786-2792)
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Introduction

Autoimmune phenomena are a well-known complication of lymph-
oproliferative diseases, in particular of chronic lymphocytic leuke-
mia (CLL).1-3 Three autoimmune hematologic conditions fre-
quently associated with CLL are autoimmune hemolytic anemia
(AHA), idiopathic thrombocytopenic purpura, and pure red cell
aplasia.4 Of these, AHA is the most frequent autoimmune disorder
described in CLL and, conversely, CLL is the hematologic
malignancy in which AHA occurs most frequently.5 It has been
estimated that between 3% and 37% of patients with CLL develop
AHA.6-8 Previous studies have shown that AHA is usually observed
in advanced stages of the disease and that CLL patients with AHA
represent a poor prognosis category.2,6-8 Moreover, the National
Cancer Institute (NCI)-Sponsored Working Group Guidelines for
CLL9 included AHA among CLL-related signs of active disease.
Therapeutic approaches, such as radiation and alkylating agents,10,11

particularly purine analogues,12-19 have been considered as risk
factors for the occurrence of AHA. It is thought that the imbalance
among lymphocyte subsets, contributed by therapy, could result in
the emergence of an autoimmune clone. However, the exact
mechanisms leading to autoimmunity in CLL are still unclear and
have been the subject of several biologic studies.20-25

Although the association of AHA with CLL is well known, the
literature is based mainly on small series of patients or on isolated
case reports. Thus, there is limited information on the clinical
features and outcome of these patients. Up to now, no established

standard therapy for CLL/AHA patients has been recognized.
Patients are usually treated with prednisone (PDN) according
to the schedule proposed by Dameshek et al26 in 1956, although
other treatment modalities have been used in unresponsive AHA
patients (eg, cytotoxic drugs, intravenous immunoglobulins, and
cyclosporine27).

To better define the features of AHA associated with CLL, we
have retrospectively analyzed, in a large series of 1203 CLL cases
followed at a single center over 10 years, the clinical, serologic,
prognostic and therapeutic characteristics of 52 patients who
developed AHA. The main objectives of the study were to evaluate
the effect of AHA on survival of CLL patients, the risk factors for
developing AHA, and the prognostic factors influencing survival of
AHA/CLL patients.

Patients and methods

Case series and diagnosis of AHA

Between 1986 and 1996, 1203 CLL patients have been diagnosed and
managed at the Institute of Hematology of the University ‘‘La Sapienza’’ of
Rome. The cut-off date of analysis was May 1999. In 52 cases (4.3%),
clinical and laboratory features of AHA were recorded. For the diagnosis of
CLL, the cytomorphologic and immunologic criteria recommended by the
NCI9 were applied. All patients were subsequently seen every 1 to 3 months
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according to the course of the disease and on each occasion a full blood
count was obtained.

In all CLL patients with evidence at any time during the course of the
disease of anemia (hemoglobin, 12 g/dL) or one or more laboratory signs
of hemolysis (increased bilirubin, increased lactic dehydrogenase, reticulo-
cytosis), an immunohematologic workup was performed. Patients showing
anemia, associated with the presence of antierythrocyte autoantibody
(AeAb), were considered as CLL with AHA (CLL/AHA). The presence of
AeAb was analyzed on the red blood cells and in the serum of patients.
Briefly, the AeAb and the complement bound to the red cell membrane were
detected by the direct antiglobulin test (DAT) using a broad-spectrum
antiserum (Ortho Diagnostic Systems, Raritan, NJ). The immunoglobulin
class of the AeAb and the presence of the C3d were defined with
monospecific antisera (anti-IgG, anti-IgA, anti-IgM, anti-C3d) (CLB,
Amsterdam, The Netherlands). Eluates were performed to determine the
specificity of the AeAb.28 In the presence of IgM autoantibodies, the
thermal amplitude range and titer were defined.

Therapy

Patients with evidence of AHA were managed as follows: all patients were
treated with PDN (1-2 mg/kg body weight daily). In addition to PDN,
previously untreated patients with other clinical signs of active CLL as
defined by the NCI criteria9 (high and progressive lymphocyte count,
massive increase of nodal and/or spleen size, and so forth) received
chlorambucil (CB; 10 mg/m2/d for 6 consecutive days monthly). Seven
patients developed AHA while on low doses of CB, as ‘‘maintenance
therapy,’’ and were treated with CB and steroids at the above doses. Three
patients developed AHA after the first, fifth, and sixth course of fludarabine
(FD) plus PDN. FD was discontinued, 2 patients with complete response
(CR) received PDN alone, and the last patient with progressive disease was
treated with PDN plus CB given at the above doses. In patients responsive
to therapy (see below the criteria for the definition of complete or partial
AHA response), the initial dose of steroids was slowly tapered by 5 mg
every 1 or 2 weeks. After 6 months of therapy, patients with persistent
response of AHA and CLL were ‘‘maintained’’ on low-dose PDN (5-10 mg
3 times a week) and CB (5 mg 3 times a week), if the latter had been
administered.

Definition of response of AHA and CLL

The AHA response was assessed according to the weekly evaluation of the
hemoglobin values combined with the monthly evaluation of the Coombs
test. The following criteria were applied to define the response of AHA: (1)
patients with no detectable AeAb and persistent hemoglobin values of 12
g/dL or higher were considered as complete responders (CR); (2) patients
with persistent AeAb but with a hemoglobin increase to 12 g/dL or higher or
of at least 3 g/dL were considered as partial responders (PR); (3) patients
with persistent AeAb in the absence of a significant hemogloblin increase
(, 3 g/dL) were considered as ‘‘failures.’’

In patients with a persisting response of AHA (CR/PR), the immunohe-
matologic follow-up evaluation was performed every 3 to 6 months.

The response of CLL to therapy was defined according to the criteria
proposed by the NCI.9

Supportive care

Considering the risk of opportunistic infections due to the underlying
disease and to therapy itself, the last 29 patients received trimethoprim-
cotrimoxazole as prophylaxis againstPneumocystis cariniiinfection from
the start of steroid therapy. Irradiated packed red cells were infused in the
presence of severe and symptomatic anemia.

Statistical methods

Three different points were analyzed by multivariate analysis. The first
analysis was focused on factors related to the occurrence of DAT-positive or
DAT-negative anemia at the same time as the CLL diagnosis. The 1203 CLL
patients of this series were analyzed and cases of DAT-positive or
DAT-negative anemia recorded at the time of CLL diagnosis were
considered as events. The following parameters observed at the time of CLL

diagnosis were analyzed: gender (male versus female), age (# 65 years
versus. 65 years), lymphocyte count (# 60 versus. 60 3 109/L). The
hemoglobin level and stage were excluded to avoid an overlap effect;
anemia is in fact defined by hemoglobin and the levels of hemoglobin define
the stage of the disease.

The second analysis was carried out on the entire series of 1203 CLL
cases to define the prognostic relevance of AHA and other variables at the
time of the diagnosis of CLL. For this purpose, the following parameters
were analyzed: gender (male versus female), age (# 65 versus. 65 years),
lymphocyte count (# 60 versus. 60 3 109/L), platelets count (# 100
vs . 1003 109/L), DAT-positive anemia (yes versus no), DAT-negative
anemia (yes versus no).

The third analysis was performed to identify the prognostic importance
of different factors within the group of 52 CLL patients with AHA. The
following parameters observed at the time of AHA diagnosis were
analyzed: gender (male versus female), age (# 65 versus. 65 years),
lymphocyte count (# 60 versus. 60 3 109/L), platelets count (# 100
versus. 1003 109/L), time of AHA diagnosis (at CLL diagnosis versus
after CLL diagnosis), the Ig class of the AeAb (IgG versus IgM), previous
therapy for CLL (yes versus no), the hemoglobin value at AHA diagnosis
(# 8 versus. 8 g/dL), and the administration of infection prophylaxis (yes
versus no).

The rate of AHA was evaluated according to the type of previous
therapy (CB plus PDN in 559 patients versus FD plus PDN in 121 patients).
The actuarial probability of achieving a CR of AHA and the AHA
relapse-free survival probability were analyzed. The correctedx2 test was
applied to compare groups. To evaluate the relative importance of clinical
variables, a multivariate logistic regression model was used from which
adjusted odds ratio and 95% confidence intervals (CIs) were derived.
Survival curves were calculated according to Kaplan and Meier,29 and
compared with the log-rank test.30 The relative significance of different
factors on survival was evaluated by the multiple regression model31 from
which hazard ratios and 95% CIs were derived. Analyses were performed
with the package BMDP Statistical Software (Los Angeles, CA).

Results

Clinical characteristics of CLL patients with AHA

A diagnosis of AHA was made in 52 of the 1203 patients (4.3%)
observed at our institution. The median age was 69 years (range,
49-89 years); 44 were men. The median hemoglobin value at the
time of AHA diagnosis was 8 g/dL (range, 4-9 g/dL). The AeAb
was of the IgG class in 45 patients (87%) and of the IgM class in 7
patients (13%). In all 45 patients with IgG AHA, the presence of the
autoantibodies on the red cell membrane was detected by DAT,
which revealed also the presence of C3d in 38 of these cases. In 41
of 45 (91%) patients positive for IgG, the autoantibody was present
also in their serum.

Of the 7 patients in whom an IgM AeAb was detected in the
serum, 4 showed also a positive DAT for C3d. In all cases, the IgM
autoantibodies were reactive at 37°C, with titers at 4°C ranging
between 1:256 and 1:8192. The autoantibody specificity was
directed to the ‘‘e’’ antigen in 5 evaluable cases of IgG AHA and to
the ‘‘I’’ antigen in the 7 cases of IgM AHA.

One or more indirect signs of hemolysis were present in all
cases. The large majority of patients (47; 90%) showed clinical
features of active CLL.9 In 19 patients (37%), AHA was observed
at the same time as the diagnosis of CLL and in 33 (63%) during the
course of the disease, after a median time of 36 months (range,
9-136) from the diagnosis of CLL. Among the 33 patients with late
AHA, 13 had been previously treated and 20 were untreated. This
means that altogether, 39 patients (75%) were untreated at the time
of the diagnosis of AHA. Of the 13 patients previously treated, 10
developed AHA while on therapy, 7 on low doses of CB, and 3 after
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FD plus PDN (first-line therapy: 1 patient; second-line therapy: 2
patients); the remaining 3 patients were off therapy from CB plus
PDN after 15, 18, and 60 months, respectively. Of the 3 patients on
FD plus PDN, 2 were in CR after, respectively, the fifth and the
sixth course of therapy, and 1 patient showed an unresponsive
disease after the first course. None of the patients who developed
AHA after FD were re-treated with FD.

Clinical parameters related to the occurrence of AHA and
prognostic significance of AHA

According to the multivariate analysis carried out on the entire
series of 1203 patients, lymphocyte count (P , .00001), age
(P 5 .01), and gender (P , .01) emerged as independent factors
significantly related to the occurrence of DAT-positive anemia
(AHA) at the time of CLL diagnosis. A higher lymphocyte count,
older age, and male gender were significantly linked with an
increased rate of AHA at CLL diagnosis (Table 1). It is worth
noting that the lymphocyte count was associated with a high 95%
CI(8.23-62.6). When the occurrence of DAT-negative anemia at
CLL diagnosis was analyzed, 2 independent parameters emerged as
significant factors: lymphocyte count (P , .00001) and age
(P 5 .04), whereas gender was not significant (Table 1).

At the time of the diagnosis of AHA, only 13 of 52 patients
(25%) had been treated previously. The rate of AHA cases observed
among patients treated with CB plus PDN (10 of 559, 1.8%) and
with FD plus PDN (3 of 121, 2.5%) was not statistically different
(P 5 .8).

The multivariate analysis performed on the entire series of 1203
patients to define the relative prognostic significance of AHA and
of other parameters recorded at the diagnosis of CLL revealed 4
independent factors significantly correlated with survival probabil-
ity at 10 years: lymphocyte count (P , .0001), gender (P , .0001),
age (P 5 .01), and anemia (P , .0001). However, when the effects
of DAT-positive anemia (AHA) and DAT-negative anemia were
evaluated separately, only DAT-negative anemia was an indepen-
dent factor significantly related to survival (P , .00001) (Table 2).

Response to therapy of AHA

Fifty of the 52 patients with AHA/CLL were assessed for response
to therapy; 2 were lost to follow-up. Therapy consisted of PDN
alone in 4 patients with stable CLL and of PDN associated with CB

in the remaining 46 with active CLL. Forty-two patients (84%)
achieved a response (CR plus PR). The median time to reach
hemoglobin values of 12 g/dL or higher was 4.5 months. Thirty-
five patients (70%) obtained a CR with the disappearance of the
AeAb. The actuarial median time probability to obtain the CR was
6 months. The last CR was achieved after 24 months from the start
of therapy.

At the time of this report, 7 of 50 patients (14%) are in PR; they
promptly reversed to a normal hemoglobin value without the
disappearance of the AeAb that is still present after a median time
of 12 months (range, 6-24 months) from the start of therapy. Eight
patients (16%) were considered as ‘‘failures’’ because they showed
no improvement in hemoglobin values. The median age of the
unresponsive patients was 74 years. In 4 cases, 3 previously treated
with CB plus PDN, an inadequate reticolocytosis was recorded and
the corresponding marrow was hypocellular with dysplastic eryth-
ropoiesis. In the other 4 patients, the hematologic picture was
dominated by the presence of active CLL. Recurring infections
represented the main impediment to use of an alternative therapy.
Furthermore, none of the 8 unresponsive patients showed a clinical
picture adequate to face a splenectomy. In only 3 patients, a
second-line therapy consisting of high doses of intravenous immu-
noglobulins (IVIG) and PDN in 1, IVIG plus PDN and azathioprine
in another, and of IVIG plus PDN plus cyclosporine in the last was
attempted. Unfortunately, the 3 patients died without evidence of
an improvement of the hemoglobin values. Taken together, the 8
patients considered as ‘‘failures’’ died after a median time of 2
months (range, 1-6 months) mainly due to infection (6 of 8
patients). The response rate (CR plus PR) of the 12 evaluable
patients who developed AHA after previous treatment was lower,
though not significantly, compared to that in the 38 previously
untreated patients (67% versus 89%;P 5 .1).

AHA and CLL activity

In 47 of 52 patients (90%), the onset of AHA was associated with
active CLL. Of the 46 valuable patients with active disease, 87%
achieved a response of both CLL and AHA, 4% obtained only a
response of CLL, and 9% failed to show any improvement.

The response of AHA was obtained after steroids in 2 of 4
evaluable patients with stable CLL.

Table 1. Prognostic significance of factors at CLL diagnosis related to the occurrence of DAT-negative and DAT-positive anemia: univariate
and multivariate analysis

Factors
at CLL

diagnosis

DAT-Negative Anemia* DAT-Positive Anemia†

Univariate Multivariate Univariate Multivariate

N
% with neg. DAT

anemia
P

value
P

value
Odds ratio
(95% CI) N

% with pos. DAT
anemia

P
value

P
value

Odds ratio
(95% CI)

Age (y)

# 65 692 7.2 650 1.2

. 65 492 9.5 .15 .04 1.58 456 2.4 .14 .01 3.18

(1.02-2.45) (1.19-8.52)

Sex

M 718 7.9 678 2.5

F 466 8.5 .69 .4 — 428 0.4 .01 .01 0.16

(0.03-0.73)

Lymph 3 109/L

# 60 1072 5.7 1016 0.5

. 60 112 31.0 , .00001 , .00001 17.84 90 14.0 , .00001 , .00001 22.7

(4.84-12.7) (8.23-62.6)

*Patients with DAT-positive anemia (AHA) at CLL diagnosis excluded (19 patients).
†Patients with DAT-negative anemia at CLL diagnosis excluded (97 patients).
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Relapses of AHA

Eight of the 35 patients (23%) who obtained a CR of AHA relapsed
after a median time of 19 months from the achievement of the
response (range, 6-45 months). The actuarial relapse-free survival
probability from CR was 54% at 5 years. All patients relapsed
while on maintenance therapy with low-dose CB plus PDN (6
patients) or PDN alone (2 patients). In 5 relapsed patients, the Ig
class of the AeAb was of the same Ig class observed at the time of
the first hemolytic episode (IgG, 4; IgM, 1). The remaining 3
patients, in whom the first episode was due to an IgG, showed at
recurrence an IgM in the first case, an IgG plus IgM in the second
case, and an IgG plus IgM plus IgA in the last. Therapy for
AHA relapses consisted of PDN in 3 patients and of CB plus PDN
in 5. A new response of AHA was achieved by all 7 evaluable
patients (3 CR).

Toxicity and survival of CLL patients with AHA

The occurrence of infections represented the main cause of
morbidity and mortality. Twenty-seven patients (52%) showed an
infection that was a pneumonia in the majority of cases (21 cases).
Three cases of septicemia and 6 viral infections (herpes varicella-
zoster, 4 cases; cytomegalovirus interstitial pneumonia, 1 case;
hepatitis B, 1 case) were also observed. Nine patients experienced
steroid-related hyperglycemia requiring oral hypoglycemic agents
or insulin and in 1 patient a peptic ulcer was diagnosed.

Twenty-eight of the 52 patients (54%) have died. Infections
represented the main cause of early mortality within 12 months

from the diagnosis of AHA (7 of 12 patients, 58%) and of the
overall mortality (15 of 28 patients, 54%). Deaths directly related
to CLL accounted for 28% of cases (8 patients) and 1 patient died
with progressive CLL associated with intestine cancer (3.5%).
After 34 months from the diagnosis of AHA, a partially responsive
patient developed a pure red cell aplasia and died. In 3 patients, the
cause of death could not be evaluated.

The overall median actuarial survival probability from the
diagnosis of AHA was 41 months.

At multivariate analysis, 2 independent factors appeared signifi-
cantly related to survival probability of CLL patients with AHA:
the Ig class of the AeAb (P 5 .02) and the time of AHA occurrence
(P 5 .02). Patients with IgM autoantibody and those with late
occurrence of AHA had a significantly lower chance of survival
(Table 3 and Figure 1).

Transfusion therapy

Selected and irradiated red cells were given to 6 patients with
severe (median hemoglobin value, 5.3 g/dL) and symptomatic
anemia. None of the 6 transfused patients developed any clinical or
laboratory evidence of transfusion reactions.

Discussion

We have described in a series of 1203 incidental CLL cases
followed at a single institution the clinical and prognostic

Table 2. Prognostic significance of factors recorded at CLL diagnosis: univariate and multivariate analysis

Factors
at CLL

diagnosis

Univariate analysis Multivariate analysis

Patients

P value

Model 1 Model 2 Model 3

N

%
surviving
at 10 y P value

Hazard
ratio

(95% CI) P value

Hazard
ratio

(95% CI) P value

Hazard
ratio

(95% CI)

Sex

M 735 48

F 468 65 , .00001 , .0001 0.55 , .0001 0.55 , .0001 0.55

(0.42-0.72) (0.42-0.72) (1.42-0.72)

Age (y)

. 65 522 48

# 65 681 57 .1 .01 1.39 .03 1.32 .005 1.43

(1.08-1.79) (1.02-1.71) (1.11-1.84)

Lymph 3 109/L

. 60 125 22

# 60 1078 58 , .00001 , .0001 3.24 , .0001 3.47 , .0001 3.51

(2.39-4.40) (2.55-4.73) (2.59-4.75)

Platelets 3 109/L

# 100 85 23

. 100 1118 56 , .00001 .27 — 0.41 — , .0001 1.84

(1.25-2.73)

Hb g/dL

# 10 116 21

. 10 1087 58 , .00001 , .0001 2.19 NT — NT —

(1.56-3.06)

Hb g/dL # 10 DAT neg*

Yes 97 23

No 1087 58 , .00001 NT — , .00001 2.25 NT —

(1.58-3.21)

Hb g/dL # 10 DAT pos†

Yes 19 17

No 1087 55 , .00001 NT — NT — .91 —

*Patients with DAT-positive anemia (AHA) at CLL diagnosis excluded (19 patients).
†Patients with DAT-negative anemia at CL diagnosis excluded (97 patients).
Hb indicates hemoglobin; Lymph, lymphocytes.
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characteristics of patients with AHA. Multivariate analysis indi-
cates that at the time of the diagnosis of CLL, anemia is an
independent factor that correlates significantly with poor survival,
whereas no independent prognostic effect was associated with
DAT-positive anemia, that is, AHA.

The overall rate of AHA in our series of 1203 CLL patients was
4%, similar to that previously reported by Hamblin et al (5%) and
De Rossi et al (6%).3,6 The higher rates of AHA reported by other
authors7,8 probably reflect the prevalence of advanced stage cases
in their series, whereas in the present series all patients, both with
active and stable disease, were included.

At multivariate analysis, gender, age, and lymphocyte count
emerged as independent factors significantly correlated with the
occurrence of AHA. Men, aged patients, and patients with a higher
lymphocyte count showed a significantly higher rate of AHA.
Although we have no explanation for the higher rate of AHA
among men, the higher number of AHA among elderly patients is
not surprising. A decrease of the T-lymphocyte function and
production has, in fact, been described in healthy elderly individu-
als and may reflect the incapacity of the aged thymus to support an
adequate generation and differentiation of T lymphocytes.32,33

Additionally, an impaired function of the aged thymus may lead to

an imbalance among autoregulatory CD41 and autoreactive T-
lymphocyte subsets that may predispose to autoimmunity.34

In our series, the large majority of patients showed clinical signs
of active CLL at the time of AHA diagnosis and, after therapy,
achieved a response of both CLL and AHA. This clinical finding
indicates a very close relationship between the activity of CLL and
AHA. This may be explained by the biologic correlation between
CLL and autoreactivity, because CD51 B cells are involved in both.
In some cases, direct evidence that the AeAbs were produced by
leukemic CLL clones could be demonstrated.35 Furthermore,
Efremov et al24 recently reported that in approximately half of
AHA/CLL patients there is a preferential expression of 2 Ig VH

gene segments, 51p1 and DP-50, in association with a particular
CDR3 region by the leukemic cells, suggesting the possibility that
CLL cells may be directly involved in the pathogenesis of AHA.
However, in the majority of cases of AHA the autoantibodies are of
the IgG class. It is unlikely that such autoantibodies may represent
the direct product of the CD51 B-cell clone, because IgG autoanti-
bodies are in fact almost always polyclonal, whereas cultures of
leukemic cells usually produce monoclonal IgM with low affinity
and cross-reactive idiotype activity.22 This point is supported by the
observation that mice with severe combined immunodeficiency
engrafted with peripheral blood lymphocytes from CLL patients
frequently develop polyclonal IgG AeAb.36

To explain the emergence of autoimmunity, it has also been
argued that a deep immunodeficiency, frequently related to active
and advanced stage CLL,37 may favor the emergence of a CD52

B-lymphocyte clone producing AeAb. However, the probability
that CLL patients with AHA may be more profoundly immunocom-
promised needs to be specifically addressed. An alternative patho-
genetic mechanism that can be postulated to explain the relation-
ship between AHA and active CLL may be a defective lymphocyte
apoptotic program. Recently, a novel disorder termed autoimmune
lymphoproliferative syndrome characterized mainly by the prolif-
eration of TCRa/b double-negative T cells, the enlargement of
lymph nodes and spleen, and the presence in some cases of AHA or
other autoimmune manifestations has been described.38-40 The
affected patients show a heterozygousFas gene mutation with a
deficient Fas molecule that leads to a defective lymphocyte
apoptosis. The Fas mutation seems to represent a susceptibility
factor for autoimmune diseases, as for deficiencies of other
molecules involved in lymphocyte homeostasis.40 The Fas/Fas
ligand system that regulates B-cell interactions plays a role in the
elimination of autoreactive B lymphocytes.41 A similar defective
Fas system characterized by a negative or faint cell surface Fas
receptor expression42 and the resistance to the Fas-mediated
cytotoxic pathway43 has been described in CLL; this may predis-
pose to the accumulation of leukemia cells and also to the
emergence of autoimmune disorders.

After therapy, 70% of patients achieved the disappearance of
the AeAb. However, this does not always correspond to the
complete eradication of a specific B-lymphocyte clone producing
the AeAb; 23% of responder patients, in fact, relapsed. It is of
biologic interest that in 3 cases a different Ig class of autoantibody
was detected at the time of AHA relapse. This finding could suggest
in CLL patients developing AHA the presence of an immune
dysregulation background, rather than a relapsing single autoim-
mune B-cell clone.

A hypothetical pathogenetic role of therapy may be postulated
for a small proportion of cases, because only 25% of patients had
been previously treated at the time of AHA onset. In our series, FD
plus PDN did not emerge as a treatment with an increased risk of

Table 3. Prognostic significance of factors recorded at the time of AHA
diagnosis: univariate and multivariate analysis

Factors
at AHA

Diagnosis N

Univariate
Analysis

Multivariate
Analysis

%
Surviving

at 5 y
P

Value
P

Value

Hazard
Ratio

(95% CI)

Age (y)

. 65 31 43

# 65 21 31 .45 — —

Sex

M 44 41

F 8 18 .48 — —

Hb (g/dL)

# 8 21 39

. 8 31 35 .58 — —

Lymph 3 109/L

# 60 28 24

. 60 24 59 .13 — —

Plts 3 109/L

# 100 7 36

. 100 45 36 .43 — —

AeAb

IgG 45 76*

IgM 7 21* .02 .02 5.25

(1.74-15.83)

Previous therapy for CLL

Yes 13 16

No 39 43 .03 .54 —

Infection prophylaxis

Yes 29 32

No 23 35 .26 — —

AHA at the time of CLL
diagnosis

Yes 19 66

No 33 21 0.04 0.02 2.78

(1.11-6.96)

*Percent surviving at 2 years.
AeAb indicates antierythrocyte antibody; Hb, hemoglobin; Lymph, lymphocytes;

Plts, platelets.
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inducing AHA compared to CB plus PDN. The early or delayed
development of AHA after FD therapy in CLL patients has been
widely described.12-18 It is generally thought that FD may predis-
pose to AHA by inducing a marked lymphocytopenia, particularly
of CD41 lymphocytes, with a T-cell subset imbalance that may
favor the emergence of autoreactive T cells. In CLL patients treated
with FD alone, the incidence of AHA reported by Byrd et al,14 Di
Raimondo et al,15 and Mynt et al16 ranged between 11% and 21%.
The lower incidence of AHA observed in our series after FD plus
PDN therapy is probably related to 3 different factors. First, none of
our treated patients had a previous history of AHA prior to FD
treatment. Second, our patients were relatively ‘‘young’’ (median
age, 53 years) compared to those described by Di Raimondo et al15

(median age, 60 years), Mynt et al16 (median age, 59 years), and
Weiss et al17 (median age, 68 years). The younger age could
represent a lower factor of risk for the development of AHA. Third,
our patients were not all heavily pretreated because in half of them
FD was given as first-line treatment. A similar low rate of AHA
observed among patients treated with FD as first-line therapy has
been recently reported by a French study.44 It would be useful to
analyze in a larger series of patients treated with FD the relative
risk of developing AHA related to the above mentioned factors:
previous history of AHA and or DAT positivity, previous treatment,
age, and addition of PDN to therapy. The knowledge of such risk
factors could be of help in guiding the treatment choice for
CLL patients.

The high overall response rate obtained after therapy, particu-
larly in the preponderant IgG-AHA patients, indicates that steroids,
alone or associated with CB in the presence of active CLL, were
very effective as front-line therapy. However, the morbidity and
early mortality due to infections represented an important cause of
failure in AHA/CLL patients. Infections, observed in the majority
of unresponsive patients, may in fact inhibit an optimal hematopoi-
etic activity and points to an immunodeficiency state further
worsened by therapy. Steroids have been related to an increased
incidence of atypical infections in CLL patients treated with FD.45

According to Anaissie et al,45 CLL patients with AHA because of
advanced stage and corticosteroid therapy identify a subset at risk
of serious infections in which prophylaxis should be considered.
However, in our series, the prophylactic administration of tri-
methoprim-cotrimoxazole did not influence survival of AHA/CLL
patients. The reduction of dose and duration of steroid therapy,
possibly the administration of IVIG,46 and careful monitoring and
management of infections should be evaluated in an attempt to
overcome the operating vicious circle: immunosuppression, infec-
tions, and treatment failures.

In our patients, splenectomy was not considered as first-line
treatment and none of the 8 unresponsive patients showed a clinical
picture adequate to face a surgical approach. Considering its
steroid-sparing property, the possible benefit of splenectomy should
be evaluated in the earlier therapeutic management of unrespon-
sive patients.

According to multivariate analysis, 2 independent factors were
significantly related to better survival probability of CLL patients
with AHA: the IgG class of the AeAb and the occurrence of AHA at
the time of CLL diagnosis. Patients with IgM AeAb identified a
small group with very poor survival. In these cases, the IgM AeAb
was a ‘‘warm’’ complete antibody, optimally reactive at 37°C. IgM
AHA with such serologic findings is usually uncommon and has
been described in idiopathic cases of mixed IgG/IgM AHA also
characterized by poor clinical outcome.47

In conclusion, this study indicates that AHA is a rare event in
CLL with a significantly higher incidence in older patients, male
patients, and in patients with active CLL; it has no independent
effect on survival probability. Steroids associated with CB therapy,
if required, and careful management of infections may be consid-
ered a potentially successful therapeutic approach for the manage-
ment of patients with AHA/CLL. However, cooperative studies are
needed to better define the optimal steroid schedule and the
therapeutic role of other immunosuppressive agents and splenec-
tomy for the treatment of patients with CLL/AHA.

References

1. Polliack A, Lugassy G. Autoimmunity and auto-
immune syndromes associated with and preced-
ing the development of lymphoproliferative disor-
ders. Leukemia. 1992;6(suppl 4):152.

2. Foon KA, Rai KR, Gale RP. Chronic lymphocytic
leukemia: new insight into biology and therapy.
Ann Intern Med. 1990;113:525.

3. Hamblin TJ, Oscier DG, Young BJ. Autoimmunity
in chronic lymphocytic leukaemia. J Clin Pathol.
1986;39:713.

4. Diehl LF, Ketchum LH. Autoimmune disease
and chronic lymphocytic leukemia: autoimmune
hemolytic anemia, pure red cell aplasia and
autoimmune thrombocytopenia. Semin Oncol.
1998;25:80.

5. Engelfriet CP, Overbeeke MAM, von dem Borne
AEGKR. Autoimmune hemolytic anemia. Semin
Hematol. 1992;29:3.

6. De Rossi G, Granati L, Girelli G, et al. Incidence
and prognostic significance of autoantibodies
against erythrocytes and platelets in chronic lym-
phocytic leukemia (CLL). Nouv Rev Fr Hematol.
1988;30:403.
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