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The therapeutic efficacy of thalidomide ñ a
derivative of glutamic acid ñ has been studied in
numerous trials on refractory/relapsed multiple
myeloma (MM) patients (1, 2). They showed that
single-agent thalidomide can induce a partial
response in approximately 30% of patients with
refractory myeloma. The combination of thalido-
mide with dexamethasone is active in approximate-
ly 50% of patients with refractory myeloma (3). The
therapeutic efficacy of thalidomide increases signif-
icantly when it is combined with cyclophosphamide
(4) or melphalan (5, 6) and used in front-line treat-
ment (7, 8).

Thalidomide exerts its anti-myeloma effect
through different mechanisms. It can directly inhib-
it the growth and survival of myeloma cells; and it
also targets marrow stromal cells (9).

The aim of this study was to assess thalidomide
tratment efficacy and draw attention to severe, espe-
cially cardiac, complications and possibility of
extramedullary myeloma development following
this therapy (10).

EXPERIMENTAL

Six patients with newly diagnosed and 26
patients with relapsed or refractory MM who have
failed at least one prior line of treatment, including
3 patients treated with high dose therapy and autol-
ogous stem cell transplantation, were treated with
thalidomide at the Department of Hematology of the
Institute of Hematology and Transfusion Medicine
in Warsaw. Patients characteristics are presented in
Table 1.

As monotherapy, thalidomide (Myrin, Talizer
or THA Pharmion GmbH, UK) was administered at

a dose of 100 mg/day to a maximum dose of 400
mg/day. In 7 patients dexamethasone 40 mg on days
1-4, in a 28-day cycle, was added to the thalidomide
(TD). Nine patients has been treated with MPT reg-
imen, repeated every 4 weeks, which consisted of
oral administration of melphalan at 4 mg/m2 on days
1-7, oral prednisone at a dose of 40 mg/m2 on days
1-7 and thalidomide 100 mg per day, continuously.
CTD regimen, which was applied in 6 newly diag-
nosed MM patients, consisted of i.v. administration
of cyclophosphamide at 500 mg/m2 on day 1, dex-
amethasone 20 mg on days 1-4; 8-11, in a 28-day
cycle, and thalidomide 100 mg/day, continuously. 

Responses to treatment were assessed accord-
ing to IMWG criteria (11). For treatment efficacy
evaluation there were taken into account only those
patients who received thalidomide alone for at least
three months or at least 3 cycles of combination
therapy. Adverse events were graded according to
the National Cancer Institute Common Toxicity
Criteria (NCI-CTC, Version 2.0).

All patients gave written informed consent
before entering the study, which was performed in
accordance with the Declaration of Helsinki; an
approval was obtained from the local Institute
Bioethics Commission.

RESULTS

Of 10 patients treated with thalidomide alone,
partial response was achieved in 3 patients and
remission lasted 6 to 10 months (Table 2). In 4
patients the disease progressed, including one in
whom in sixth month of thalidomide therapy
myeloma evolved into plasma cell leukemia. Time
to disease progression since the onset of thalido-
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mide therapy ranged from 5 to 10 months. In 3
patients the treatment was discontinued due to
adverse events: Morgagni-Adams-Stokes-syn-
drome, bradyarrhythmia ñ atrial fibrillation, sud-
den loss of hearing and enormous debilitation,
respectively (Table 3). Of 7 patients, in whom
thalidomide was administered together with high-
dose dexamethasone, partial remission was
achieved in 4 patients. In one of those patients par-
tial remission lasted 10 months but the treatment

had to be stopped due to bradycardia, while in 3
remaining patients partial remission lasted 3
months and ended with plasma cell leukemia in
one patient, and with plasma cell infiltration of
lymph nodes in the other one. In all assessed
patients treated according to MPT or CTD regi-
mens a partial response was achieved. The longest
time of thalidomide treatment is 24 months. In this
group, the treatment was stopped in two patients;
in one due to atrial fibrillation recurrences, and in

Table 1. Baseline patientís characteristics and disease features

Age, years, median (range) 59 (33-78)
Gender, Male/Female (%) 21/11 (66/34)

M-protein isotype (N)
IgG (κ : λ) 25 (19 : 6)
IgA (κ : λ) 3 (2 : 1)

IgM 1 (0: 1)
Light chain (κ : λ) 3 (1 : 2)

ISS Staging I/II/III, % 52, 34, 14
β2M mg/L, median 2.9

Albumin g/dL, median 3.7
Bone marrow plasma cells %, median 30

Lytic bone lesions, % 81
Durie Salmon Staging I/II/III, % 3,25, 72

Median time since myeloma diagnosis
to onset of thalidomide therapy (months) 23

Prior therapy (N)
MP 5
CP 5

VMCP 9
VBAP 9
VAD 22
EDAP 3

Autologous stem cell transplantation 3
Radiation therapy 8

Number of prior regimens of treatment 1.6 (0-4)

Abbreviations: MP, melphalan, prednisone; CP, cyclophosphamide, prednisone; VMCP, vincristine, melpha-
lan, cyclophosphamide, prednisone; VBAP, vincristine, carmustine, adriamycin, prednisone; VAD, vincristine,
adriamycin, dexamethasone; EDAP, etopozide, dexamethasone, cytosine arabinosid, cisplatin; ISS,
International Staging System.

Table 2. Overall response rates to thalidomide alone and thalidomide in combination with  dexamethasone, cyclophosphamide or mel-
phalan in multiple myeloma (MM) patients.

Phase of disease No of patients PR Response

and treatment (evaluable) (%) MR S PD

Relapse 10 3 2 2 2
Thalidomide (9) (33)

TD 7 4 0 0 2 
(6) (66) 

MPT 9 6
(6) (100)

Induction therapy
CTD 6 2

(2) (100)

Abbreviations: PR, partial response; MR, minimal response; S, stabilization; PD, progression of  disease; T,
thalidomide, D, dexamethasone; C, cyclophosphamide; P, prednisone.
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the other one due to extensive skin lesions. In the
latter case, after 3.5 month-treatment with thalido-
mide 100 mg/day, the patient developed nodular
skin lesions of abdomen and underbelly that short-
ly evolved into diffuse, papular ñ nodular eruption
of whole body skin with strong itching.
Thalidomide was stopped. Histopathology of skin
nodule was typical for allergic type of lesions ñ in
corium abundant infiltrations composed of small
lymphocytes T (CD3+) and sparse B lymphocytes
(CD 20+) and numerous eosinophilic granulocytes.
One month later, the patient presented with intense
itching and disseminated papular exanthema of the
thorax and abdomen. Treatment with anti-scabies
drugs, and then with steroids, due to transformation
of his skin lesions into allergic dermatitis and ery-
throderma, resulted in almost complete regression
of exanthema and itching.

DISCUSSION

In our study 3 of 9 evaluable relapsed MM
patients achieved partial response after treatment
with thalidomide alone. The median duration of
the response was 6 months. Time to progression of
disease in all 9 patients receiving thalidomide
alone ranged from 5 to 10 months. In the first
study of 169 patients with relapsed or refractory
MM thalidomide 200-800 mg per day yielded

responses (> 50% reduction in M protein) in 30%
of patients with a 2% complete response rate; 2-
year event free survival and overall survival in this
study were 20% and 48%, respectively (1). A
review of 42 studies with target doses of single-
agent thalidomide ranging from 50 mg/day to 800
mg/day revealed similar results. In the 1629
patients included in the intention-to-treat analysis,
the overall response rate (50% or greater M-pro-
tein reduction) for single-agent thalidomide was
30%; 2% of patients showed a 90% or greater
reduction. Across studies, grade 3/4 adverse
events included constipation, somnolence, neu-
tropenia, and neuropathy and toxicities appeared
both cumulative and dose dependent. The inci-
dences of somnolence, peripheral neurotoxicity,
and thromboembolism were all more frequent at
doses higher than 200 mg/day, and worsened with
treatment duration (2).

In 4 of our patients the thalidomide treatment
was discontinued due to cardiac toxicities; they
included sinus bradycardia, which in one case with
MAS syndrome required pacemaker implantation,
bradyarryhythmia ñ atrial fibrillation and atrial
fibrillation recurrences. Fahdi et al. (12) studied
the medical records of 96 patients who received
thalidomide and 104 control group patients. They
found that 53% of patients (52 patients) receiving
thalidomide had a heart rate of < 60 beats/min at
some point during follow-up and 19% of thalido-
mide patients (10 patients) developed symptom-
related bradycardia. They showed that thalidomide
induces sinus bradycardia through an intrinsic
decrease in sinus-node pacemaker activity.
Ballanti et al. (13) reported a patient with multiple
syncopal episodes and ECG documented complex
cardiac event comprising both tachyarrhythmia
and bradyarrhythmia during maintenance thalido-
mide treatment. Reports on effects of thalidomide
treatment in heart failure patients are ambiguous
(14, 15).

Observed in our study and by others (16) sud-
den loss of hearing may be an adverse effect of
thalidomide treatment. One our patient developed
extensive skin lesions. Unusual cutaneous involve-
ment in multiple myeloma patient during plasma
cell leukaemia phase after thalidomide therapy, was
reported by Alexandrescu et al. (17).

Three of our MM patients receiving thalido-
mide developed symptoms of extramedullary plas-
ma cell proliferation; one presented with plasma cell
infiltration of lymph nodes and two with plasma cell
leukemia. Thalidomide targets marrow stromal
cells, alters IL-6 and TNF-α production and

Table 3. Grade 3-4 adverse events during thalidomide treatment

Number of patients
Event receiving thalidomide

(N = 32)

Bradyarrhythmia 1

Atrial fibrillation 2

Bradycardia 4

Morgagni-Adams-Stokes 
syndrome

1

Hypertension 1

Sudden loss of hearing 1

Enormous fatigue 2

Neuropathy ñ motor 2

Neuropathy ñ sensory 1

Muscle weakness 1

Constipation 3

Extensive skin lesions 1

Acute renal failure 1

Pneumonia 2

Neutropenia 1
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decreases adhesion of malignant plasma cells (9).
Due to modified cell-to-cell contacts and interac-
tions within bone marrow microenvironment, malig-
nant plasma cells may become resistant to therapy
and may develop tendency to disseminate and infil-
trate other tissues in the periphery (17). Saba et al.
(18) and others (17, 19) have reported that aggres-
sive extramedullary disease may appear after
thalidomide treatment despite a good response in the
bone marrow. The fact that thalidomide has thera-
peutic potential in patients with bone marrow plas-
ma cell involvement but does not show activity in
soft tissue plasmacytomas (20), further suggests
such a mechanism of plasma cell transformation.

In our study, in all assessed patients treated
according to MPT or CTD regimens a partial
response was achieved. In the IFM trial (6) and
GIMEMA trial (5) at least partial response rates for
MPT in patients with newly diagnosed MM were
each 76%. In the Dimopoulos et al. study (4) in pre-
viously treated MM patients CTD resulted in an
overall response rates of 60%.

CONCLUSIONS

In relapsed/refractory myeloma the rate of
response to thalidomide alone is 33% and to
thalidomide in combination with dexamethasone is
66%, with median duration of response of 6 months.
Our preliminary results suggest that in myeloma
induction therapy the rate of response to thalidomide
in combination with dexamethasone and cyclophos-
phamide or melphalan reaches 100%. These find-
ings suggest that thalidomide is effective in initial
reduction of a more mature plasma cell compart-
ment confined to the marrow, and allows relatively
immature myeloma cell compartment to escape mar-
row microenvironment. In one third of the patients
the treatment with thalidomide had to be discontin-
ued due to adverse events especially connected with
cardiac toxicity as well as peripheral somatic and
autonomic neurotoxicity.

REFERENCES

1. Barlogie B., Desikan R., Eddelmon P. et al.:
Blood 98, 492 (2001).

2. Glasmacher A., Hahn C., Hoffmann F. et al.:
Br. J. Haematol. 132, 584 (2005).

3. Bamias A., Dimopoulos M.A.: Expert Opin.
Investig. Drugs 14, 45 (2005).

4. Dimopoulos M.A., Hamilos G., Zomas A. et al.:
Hematol. J. 5, 112 (2004).

5. Palumbo A., Bringhen S., Caravita T. et al.:
Lancet 367, 825 (2006).

6. Facon T., Mary J.Y., Hulin C. et al.: Lancet 370,
1209 (2007).

7. Cavo M., Zamagni E., Tosi P. et al.: Blood 106,
35 (2005).

8. Rajkumar S.V., Blood E., Vesole D. et al.: J.
Clin. Oncol. 24, 431 (2006).

9. Hideshima T., Chauhan D., Podar K. et al.:
Semin. Oncol. 28., 607 (2001).

10. Kraj M., Szpila T., Che≥stowska M. et al.:
Haematologica 92 Suppl. 2, 168 (2007).

11. Durie B.G.M., Harousseau J-L., Miguel J.S. et
al.: Leukemia 20, 1467 (2006).

12. Fahdi I.E., Gaddam V., Saucedo J.F. et al.: Am.
J. Cardiol. 93, 1052 (2004).

13. Ballanti S., Mastrodicasa E., Bolli N. et al.: Nat.
Clin. Pract. Oncol. 4, 722 (2007).

14. Orea-Tejeda A., Arrieta-Rodriguez O., Castillo-
Martinez L. et al.: Cardiology 108, 237 (2007).

15. Gullestad L., Semb A.G., Holt E. et al.: Am.
Heart J. 144, 847 (2002).

16. Rajkumar S.V., Gertz M.A., Lacy M.Q. et al.:
Leukemia 17, 775 (2003).

17. Alexandrescu D.T., Koulova L., Wiernik P.H.:
Clin. Exp. Dermatol. 30, 391 ( 2005).

18. Saba S., Epstein A., Niesvizky R., Coleman M.:
Haematologica 90 Suppl. 1, 143 (2005).

19. Avigdor A., Raanani P., Levi I. et al.: Leuk.
Lymphoma 42, 683 (2001).

20. BladÈ J., Perales M., Rosinol L. et al.: Br. J.
Haematol. 113, 422 (2001). 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


