
at 1q21 is a common feature of B-cell malignancies
including acute lymphoblastic leukemias (ALL) and
non-Hodgkin’s lymphomas. Recently, a novel gene
(BCL9), was cloned from a t(1;14)(q21;q23) in a cell
line CEMO-1 derived from a  pre-B ALL.6 Whether or
not this novel gene is rearranged with the TEL gene in
this translocation requires further elucidation. The
limits between MDS and myeloproliferative syn-
dromes as well as truly acute non-lymphoblastic
leukemias with myelodysplasia seem to be indistinct7

and new entities could be defined provided that non-
random chromosomal abnormalities can be demon-
strated in these patients. 
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Cytogenetic and molecular studies of variant
Ph' translocations

We describe the cytogenetic and molecular studies
of three simple variant Ph'-translocations: t(11;22)
(p15;q11), t(13;22)(p11;q11) and t(20;22)
(q12;q11), representing only 1% of our chronic
myeloid leukemia cases. Breakpoints 13p11 and
20q12 have not previously been reported. All cases
showed bcr/abl rearrangement, indicating the partic-
ipation of chromosome 9 in spite of the normal cyto-
genetic appearance.

Sir,
The Ph’ chromosome is present in hematopoietic

cells from about 95% of patients with chronic myeloid
leukemia (CML). Variant forms of the t(9;22) have
been found in a low percentage of cases (5-10%). Two
variant forms have been recognized: simple (the seg-
ment lost from 22q is translocated into a chromo-
some other than 9) and complex (three or more chro-
mosomes are involved).1 In spite of the normal cyto-
genetic appearance of chromosome 9 in simple vari-
ants, some papers reported detection of the bcr/abl
rearrangement by polymerase chain reaction (PCR)2 or
in situ hybridization techniques.3

We present the cytogenetic and molecular studies
of three patients with simple variant translocations,
two of whom with points not previously described.
These findings are uncommon events in our popula-
tion, representing only 1% (3/300) of all cytogeneti-
cally analyzed CML patients.

The three patients had a diagnosis of CML and two
of them were in accelerated phase treated with
hydroxyurea. One patient in chronic phase received
high dose interferon (5MU/m/d) and achieved a
hematologic complete response. None of them
reached cytogenetic remission. After a period of 2 to
5 years all of them evolved to blast crisis and died
after the failure of AML treatment.

The cytogenetic analysis was performed on bone
marrow cultures of 24-48 hrs without mitogen and
the karyotype was analyzed by G-banding.4 For mol-
ecular study total RNA was extracted from peripher-
al blood and processed by RT (reverse transcriptase)-
PCR.5 Cytogenetic, molecular and clinical studies are
summarized in Table 1.

The chromosome bands involved in our simple
variant Ph' translocations were: 11p15, 13p11 and
20q12 (Figure 1a). The band 11p15 has been report-
ed on several occasions6 indicating a frequent site in
both types of variant forms in CML. Bands 13p11
and 20q12, to our knowledge, have not been docu-
mented in variant Ph' translocations, although near-
by bands such as 13p137 and 20q138 have been
reported. 

The three translocations showed the involvement
of chromosome 22 and a chromosome other than 9.
Molecular analysis detected the bcr/abl rearrange-
ment in the three cases (Figure 1b).

The literature contains controversies about the sig-
nificance of the Ph’ variant translocations in the clin-
ical course. Potter et al.9 found a shorter chronic
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phase in patients with Ph’ variant translocations,
while other authors showed that survival was not
affected.10 Our patients had the expected survival rate
without remarkable differences with respect to the
classical Ph’ positive evolution.

The molecular data indicate that most Ph’ variant
translocations involve three or more chromosomes
and always both 22q11 and 9q34, resulting in a
bcr/abl junction.2,3,10 These findings are probably the
reason for the unchanged prognosis and clinical fol-
low-up compared with common cases. 

In our three cases, molecular analysis demonstrat-
ed the bcr/abl rearrangement. We detected a b2a2
junction in the case with t(11;22) and b3a2 in the
other two cases. These results indicate the involve-
ment of chromosomes 9 and 22 in addition to oth-
er chromosomes. Our findings together with litera-
ture reports indicate that the simple variant translo-
cations could be reclassified as complex ones. 
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Table 1. Karyotype, exon configuration and clinical evolution
in three patients with variant Ph' translocations.

Case Age/Sex Cytogenetics bcr/abl CPD 

1 25/M 46,XY,t(11;22)(p15;q11)(70%)/ b2a2 5 yrs 
46,XY,+8,t(11;22)(p15;q11),-18 (30%) 

2 27/M 46,XY,t(13;22)(p11;q11)(73%)/ b3a2 6 yrs
47,XY,t(13;22)(p11;q11),+22q- (27%)

3 52/M 46,XY,t(20;22)(q12;q11) (100%) b3a2 2 yrs

CPD: chronic phase duration.

Figure 1. A) Partial karyotype showing translocations:
t(11;22) (p15;q11); t(13;22)(p11;q11) and t(20;22) (q12;
q11). B) UV picture of the ethidium bromide-stained agarose
gel showing: line A: negative control; lines C1 and C2: b3a2
and b2a2 positive controls, respectively; line 1: patient 1
showing a b2a2 configuration; lines 2 and 3: patients 2 and
3 showing b3a2 configuration.
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Complete molecular remission induced by
rituximab in a patient with diffuse large cell
lymphoma 

Along with the comprehensive data concerning
our institutional experience on the use of rituximab
for treatment of non-Hodgkin’s lymphoma, we
describe the first case of molecular remission
induced by the chimeric anti-CD20 monoclonal
antibody in a diffuse large cell lymphoma patient.

Sir,
The treatment recommendations for low-grade

non-Hodgkin’s lymphomas (LG-NHL) remain con-
troversial to say the least and, unfortunately, the prog-
nosis for these patients has not changed in more than
20 years.1 Rituximab is a chimeric anti-CD20 mono-
clonal antibody containing human IgG1 and � con-
stant regions with murine variable regions.2 The CD20
antigen is expressed consistently on nearly all human
B-cells and most B-cell lymphomas present this anti-
gen on the cell surface. Rituximab induces responses
in around half of the patients with follicular LG-NHL3

and has also demonstrated activity in intermediate-
grade and high-grade NHL.4

We report here our institution’s experience, in terms
of clinical results, on the treatment of 12 patients with
relapsed B-cell lymphoma. The patients, 8 males and
4 females, ranged from 35 to 68 years of age (median
age: 50 years). Four patients had B symptoms. The
distribution of the histologic subtypes was as follows:
follicular lymphoma, 7 patients; small lymphocytic
lymphoma, 3 patients; mantle cell lymphoma, 1
patient; and diffuse large cell lymphoma, 1 patient.
Four patients had stage III disease according to the
Ann Arbor staging system and 8 patients were in stage
IV with bone marrow involvement. No patient had
bulky disease. The patients had received a median of
3 prior, heterogeneous regimens (range 2-5). The
median time from diagnosis was 3.5 years. All patients
received 4-hour infusions of rituximab (375 mg/m2)
once weekly for four doses over a period of 22 days. 

Clonal IgH rearrangements were amplified by poly-
merase chain reaction starting from genomic DNA
and using VH.L consensus primers and a JH.D primer
as described elsewhere.5 The sensitivity of detection of
tumor cells ranged from 10–3 to 10–5. Of the 12
patients, 4 (34%) achieved a complete response (CR)

and 3 (25%) a partial response (PR) with an overall
response rate (CR plus PR) of 59% (7/12). The medi-
an time to response was 45 days with continued
improvement in response at 2 months. Of the stage IV
patients with bone marrow involvement, 4/8 (50%)
obtained a response (3 CR and 1 PR). Of the 7 follic-
ular lymphoma patients, 3 (43%) achieved a CR and
2 (28.5%) a PR with a global response of 71.5%. 

The patient with diffuse large-cell lymphoma
achieved a molecular CR in addition to CR. He was
given second-line treatment with an autologous bone
marrow transplantation obtaining a good clinical PR
with the persistence of molecular disease. Two
months after rituximab treatment he showed a clini-
cal CR and after 3 months molecular disease was no
longer present in either peripheral blood or bone
marrow (see Figure 1). At present, after 12 months
this patient is still alive in CR. It is noteworthy that in
this case the first CR had lasted only 4 months. This
particular aspect is very interesting because it is the
first evidence of a molecular disease negativity being
obtained in diffuse large cell lymphoma by rituximab.

Pier Luigi Zinzani, Maurizio Bendandi, Barbara Gamberi,
Massimo Magagnoli, Filippo Gherlinzoni, Sante Tura

Institute of Hematology and Medical Oncology “Seràgnoli”,
University of Bologna, Italy

Key words
Rituximab, aggressive lymphoma, molecular remission

Correspondence
Pier Luigi Zinzani, M.D.,  Istituto di Ematologia e Oncolo-

gia Medica “Seràgnoli”, via Massarenti 9, 40138 Bologna,
Italy. Phone: international +39.051.390413; Fax: interna-
tional  +39.051.398973 – E-mail: plzinzo@med.unibo.it

References

1. Horning SJ, Rosenberg SA. The natural history of ini-
tially untreated low-grade non-Hodgkin’s lymphomas.
N Engl J Med 1984; 311:1471-5.

2. Maloney DG, Liles TM, Czerwinski DK, et al. Phase I
clinical trial using escalating single-dose infusion of
chimeric anti-CD20 monoclonal antibody (IDEC-
C2B8) in patients with recurrent B-cell lymphoma.

Figure 1. Agarose gel showing samples from a patient with
diffuse large cell lymphoma, amplified with patient-specific
primers. Clonal product was seen only in pre-rituximab (IDEC)
treatment samples. M: molecular weight marker; BM: bone
marrow; PB: peripheral blood; —: negative control. 




