
Further details of reports included in Table, “Pooled Venous Thromboembolism (VTE) Rates Among 4068 Thalidomide-Treated and 1081 
Lenalidomide-Treated Patients With Multiple Myeloma.” The table includes all studies that were included in the JAMA letter as well as additional 
studies that did not fit into any of the treatment regimens included in the JAMA letter. 
 
Table 1. Venous thromboembolism (VTE) rates (%) among thalidomide treated patients 
 

 

Disease  Agent(s) other 
than thalidomide Prophylaxis 

VTE rate 
(Patients with 
VTE/Total 
patients) 

Control arm 
VTE rate (if 
applicable) 

Reference  
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4%
 (1
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)) 

Untreated 
multiple myeloma  Dexamethasone No 

prophylaxis 23% (3/13)   Abdelkefi et al. 2005.  Bone 
Marrow Transplant, 36: 193. 

1 

Untreated 
multiple myeloma  Dexamethasone No 

prophylaxis 15% (15/100) 2% (2/100) Cavo et al.  Blood 2005; 
106(1):35-9 

2  

Untreated 
multiple myeloma Dexamethasone No 

prophylaxis 8% (7/93)   
Ludwig et al.  2005.  Proc. 
Am. Soc. Clin. Oncol. (abstr. 
6537) 

3 

Untreated 
multiple myeloma Dexamethasone No 

prophylaxis 7% (3/45)   Osman et al.  N Engl J Med 
2001;344(25):1951-2. 

4 

Untreated 
multiple myeloma Dexamethasone No 

prophylaxis 12% (6/50)   Rajkumar et al.  J Clin Oncol 
2002;20(21):4319-23 

5 

Untreated 
multiple myeloma  Dexamethasone No 

prophylaxis 15% (36/235) 4% (10/235) Rajkumar et al.  J Clin Oncol 
2006;24(18S):7517 

6 

Untreated 
multiple myeloma Dexamethasone No 

prophylaxis 15% (6/40)   Klueppelberg et al.  J Clin 
Oncol 2005;23(16S):6697 

7 

Untreated 
multiple myeloma  Dexamethasone No 

prophylaxis 20% (20/102) 3% (3/102) Rajkumar et al.  J Clin Oncol 
2006;24(3):431-36 

8 

Untreated 
multiple myeloma  

Dexamethasone, 
melphalan 

No 
prophylaxis 9% (4/46)   

Dimopoulos et al.  
Haematologica 
2006;91(2):252-4. 

9 

Untreated 
multiple myeloma  

Dexamethasone, 
epirubicin, 
vincristine 

No 
prophylaxis 26% (8/31)   Schutt et al.  Eur J Haematol 

2005;74(1):40-6. 
10 

Untreated 
multiple myeloma  

Dexamethasone, 
cisplatin, 
cyclophosphamide, 
etopside 

No 
prophylaxis 3% (1/40)   Zangari et al.  Blood 2002; 

100(4)1168-71. 
11 
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Untreated 
multiple myeloma Dexamethasone Warfarin 1 

mg 12% (10/81)   Cavo et al.  Blood 2005; 
106(1):35-9 

12 

Untreated 
multiple myeloma Dexamethasone Warfarin 1 

mg 25% (6/24)   Weber et al.  J Clin Oncol 
2003;21(1):16-19. 

13 

Untreated 
multiple myeloma 

Dexamethasone, 
vincristine, 
adriamycin 

Warfarin 1 
mg 13% (2/16)   Chanan-Khan et al. Blood 

2004; 104: Abstract 3463 
14 
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Untreated 
multiple myeloma Dexamethasone 

Warfarin 2-3
INR or 
LMWH 

 
0% (0/47)   Abdelkefi et al.  2005.  Bone 

Marrow Transplant, 36: 193. 
1 

 
Untreated 
multiple myeloma Dexamethasone 

Warfarin 2-3 
INR or 
LMWH 

0% (0/16)   Weber et al.  J Clin Oncol 
2003;21(1):16-9. 

13 
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Relapsed or 
refractory 
multiple myeloma 

Dexamethasone No 
prophylaxis 9% (4/47)   

Anagnostopoulos et al.  Br J 
Haematol 2003; 121(5):768-
77 

15 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone No 
prophylaxis 7% (3/44)   Dimopoulos et al.  Ann Oncol 

2001;12(7):991-5. 
16 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone No 
prophylaxis 8% (2/25)   Huang et al.  Ann Hematol 

2003; 82: 558-565 
17 
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Relapsed or 
refractory 
multiple myeloma 

Dexamethasone No 
prophylaxis 2% (2/120)   

Palumbo et al.  The 
Hematology Journal (2004) 5, 
318-324. 

18 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone No 
prophylaxis 0% (0/20)   Tosi et al.  Eur J Haematol 

2004: 73: 98-103. 
19 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone, 
cyclophosphamide 

No 
prophylaxis 2% (1/53)   Dimopoulos et al.  Hematol J 

2004;5(2):112-7. 
20 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone, 
cyclophosphamide 

No 
prophylaxis 7% (5/71)   Garcia et al.  Leukemia 

2004;18(4):856-63. 
21 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone, 
cyclophosphamide 

No 
prophylaxis 8% (5/60)   Kropff et al.  Br J Haematol 

2003;122(4):607-16 
22 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone, 
cytoxan, etoposide, 
cisplatinum 

No 
prophylaxis 21% (3/14)   Urbauer et al.  Blood 

2002;99(11):4247-8 
23 
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Relapsed or 
refractory 
multiple myeloma 

Dexamethasone Warfarin 1 
mg 12% (6/52)   Kyriakou et al.  Br J Haematol 

2005;129(6):763-70 
24 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone, 
G3139 

Warfarin 1 
mg 6% (2/33)   Badros et al.  J Clin Oncol 

2005; 23(18):4089-99 
25 
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Relapsed or 
refractory 
multiple myeloma 

Dexamethasone 
Warfarin 2-3 
INR or 
LMWH 

8% (2/26)   Wang et al.  Am J Hematol 
2005;79(3):194-7. 
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Relapsed or 
refractory 
multiple myeloma 

Doxorubicin No 
prophylaxis 12% (6/50)   Offidani et al.  Haematologica 

2006;91(1):133-6 
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Untreated 
multiple myeloma 

Doxorubicin, 
dexamethasone 

No 
prophylaxis 27% (4/15)   Osman et al.  N Engl J Med 

2001;344(25):1951-2. 
4 

Untreated 
multiple myeloma 

Doxorubicin, 
dexamethasone 

No 
prophylaxis 28% (14/50) 4% (2/50) Zangari et al.  Blood 

2001;98(5):1614-5. 
28 

Untreated 
multiple myeloma 

Doxorubicin, 
dexamethasone 

No 
prophylaxis 30% (95/314) 17% (58/337) Barlogie et al.  N Engl J Med 

2006; 354(10):1021-30 
29 
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Untreated 
multiple myeloma  

Doxorubicin, 
dexamethasone, 
cisplatin, 
cyclophosphamide, 
etoposide 

No 
prophylaxis 16% (31/192)   Zangari et al.  Blood 2002; 

100(4)1168-71. 
11 

Untreated 
multiple myeloma 

Vincristine, 
doxorubicin 

No 
prophylaxis 10% (4/39)   Zervas et al.  Ann Oncol 

2004:15(1):134-8. 
30 
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Untreated 
multiple myeloma 

Doxorubicin, 
dexamethasone 

Aspirin (81 
mg/day) 7% (3/45)   Hassoun et al.  Br J Haematol 

2005;132:155-61. 
31 
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27
1)
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Relapsed or 
refractory 
multiple myeloma 

Doxorubicin, 
dexamethasone, 
cisplatin, 
cyclophosphamide, 
etoposide 

No 
prophylaxis 16% (37/236)   Lee et al.  J Clin Oncol 

2003;21(14):2732-9 
32 

Relapsed or 
refractory 
multiple myeloma 

Doxorubicin, 
dexamethasone, 
vincristine, 
prednisone 

No 
prophylaxis 40% (8/20)   Hussein.  The Oncologist 

2003;8(suppl 3):39-45. 
33 

Relapsed or 
refractory 
multiple myeloma 

Doxorubicin, 
dexamethasone, 
vincristine, 
prednisone, epoetin 
alfa 

No 
prophylaxis 13% (2/15)   Hussein.  The Oncologist 

2003;8(suppl 3):39-45. 
33 
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) 
Untreated 
multiple myeloma 

Doxorubicin, 
dexamethasone LMWH 9% (19/211) 5% (11/201) Minnema et al.  Leukemia 

2004;18(12):2044-6 
34 

U
nt

re
at

ed
 m

ul
tip

le
 m

ye
lo

m
a 

pa
tie

nt
s 

th
at

 re
ce

iv
ed

  
m

el
ph

al
an

, p
re

dn
is

on
e 

± 
ch

em
ot

he
ra

py
 a

nd
 n

o 
pr

op
hy

la
xi

s 
 (1

5%
 (4

3/
28

7)
) Untreated 

multiple myeloma 
Melphalan, 
prednisone 

No 
prophylaxis 16% (11/67) 0% (0/64) Rus et al.  J Thromb haemost 

2004;2:2063-5 
35 

Untreated 
multiple myeloma 

Melphalan, 
prednisone 

No 
prophylaxis 18% (9/49)   

  

  

Palumbo et al.  Cancer 
2005;104(7):1428-33 

36 

Untreated 
multiple myeloma  

Melphalan, 
prednisone 

No 
prophylaxis 19% (8/42) Palumbo et al.  J Clin Oncol 

2004;2: 2063-5 
37 

 

 

Untreated 
multiple myeloma 

Melphalan, 
prednisone 

No 
prophylaxis 12% (15/129) 2% (2/126) Palumbo et al.  Lancet 

2006;367(9513):825-31 
38
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Untreated 
multiple myeloma 

Melphalan, 
prednisone LMWH 3% (2/64) Palumbo et al.  Lancet 

2006;367(9513):825-30 
38
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Untreated 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 0% (0/16)   Rajkumar et al.  Leukemia 

(2001) 15, 1274-1276 
39 

   

   

   

   

   

   

   

   

   

   

   

    

  

Untreated 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 3% (1/29) Rajkumar et al. Leukemia 

2003;17(4):775-9 
40

Untreated 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 4% (1/28) Weber et al.  J Clin Oncol 

2003;21(1):16-9. 
13

R
el

ap
se

d/
re

fra
ct

or
y 

m
ul

tip
le

 m
ye

lo
m

a 
pa

tie
nt

s 
th

at
 re

ce
iv

ed
  t

ha
lid

om
id

e 
m

on
ot

he
ra

py
 a

nd
 n

o 
pr

op
hy

la
xi

s 
(3

%
 (2
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Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 4% (3/83) Neben et al.  Clinical Cancer 

Research 2002;8:3377-82 
41

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 0% (0/84) Singhal et al.  N Engl J Med 

1999;341(21):1565-71 
42

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 2% (1/65) Tosi et al.  Haematologica 

2002; 87: 408-414 
43

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 3% (2/65) Waage et al.  Br J Haematol 

2004;125(2):149-155 
44

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 2% (3/169) Barlogie et al.  Blood 2001; 

98(2): 492-4 
45

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 0% (0/30) 

Wechalekar et al.  Leukemia 
and Lymphoma, 2003; 44(7): 
1147-1149. 

46

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 0% (0/27) 

Yakoub-Agha et al.  The 
Hematology Journal 2000: 1: 
186-189. 

47

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 0% (0/23) Juliusson et al.  BrJ 

Haematol; 2000, 109, 89-96. 
48

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 0% (0/25) Huang et al.  Ann Hematol 

2003; 82: 558-564 
17

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 4% (2/53) Hus et al.  Haematologica 

2001;86(4):404-8 
49 
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Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 3% (1/32)   Kumar et al.  Mayo Clin Proc 

2003;78(1):34-9 
50 

Relapsed or 
refractory 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 5% (3/56)   Mileshkin et al.  Blood 

2003;102(1):69-77 
51 

Maintenance 
therapy for 
multiple myeloma 

Thalidomide 
monotherapy 

No 
prophylaxis 4% (8/201)   Attal et al. Blood 2006; 

prepublished online. 
52 

 Untreated and 
relapsed or 
refractory 
multiple myeloma 

Doxorubicin-
containing 

No 
prophylaxis 34% (30/87)  

Zangari et al.  British Journal 
of Haematology 
2004;126(5):715-21. 

53 

 Untreated and 
relapsed or 
refractory 
multiple myeloma 

Doxorubicin-
containing LMWH   15% (10/68)

Zangari et al.  British Journal 
of Haematology 
2004;126(5):715-21. 

53 

 Relapsed and 
refractory 
multiple myeloma 

Chemotherapy No 
prophylaxis 28% (5/18)  Camba et al. Haematologica 

2001: 86: 1108. 
54 

 Untreated and 
relapsed or 
refractory 
multiple myeloma 

Melphalan No 
prophylaxis 11% (3/27)  Offidani et al. Eur J Haematol 

2004: 72: 403-409. 
55 
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( 1
4%

 
(1

2/
84

)) 

Renal cell 
carcinoma, 
metastatic 

None No 
prophylaxis 23% (9/40)   Escudier et al. Annals of 

Oncol 2002; 13:1029-1035 
56 

Renal cell 
carcinoma, 
metastatic 

None No 
prophylaxis 16% (3/19)   Daliani et al. Cancer 2002; 

95: 758-765 
57 

Renal cell 
carcinoma, 
metastatic 

None No 
prophylaxis 0% (0/25)   Stebbing et al. British J of 

Cancer 2001; 85: 953-958 
58 

 Prostate Cancer, 
metastatic  Doxetaxel No 

prophylaxis 28% (12/43) 0% (0/25) Dahut et al. J Clin Oncol 
2004; 22(13): 2532-2539 

59 
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%
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/5

0)
) 

Melanoma, 
metatstatic  temozolomide No 

prophylaxis 8% (1/12)   Hwu et al. J Clin Onc 2002; 
20: 2610-2615. 

60

Melanoma, 
metatstatic  temozolomide No 

prophylaxis 3% (1/38)   Hwu et al. J Clin Oncol 2003; 
21: 3351-3356 

61 

 Renal cell 
carcinoma, 
metastatic 

gemcitabine-
fluorouraci 

warfarin - 
1mg/d 43% (9/21) Desai et al.  Cancer. 2002 

Oct 15;95(8):1629-36 
62 
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%
 

(3
/4

3)
) 

Renal cell 
carcinoma, 
metastatic 

alpha interferon No 
prophylaxis 0% (0/13)   Nathan et al. J Clin Oncol. 

2002 Mar 1;20(5):1429-30. 
63 

Renal cell 
carcinoma, 
metastatic 

alpha interferon No 
prophylaxis 10% (3/30)   Hernberg et al. J Clin Oncol 

2003; 21: 3770-3776 
64 

 

Prostate Cancer, 
metastatic  Doxetaxel 

Prophylactic 
doses of 
LMWH 

0% (0/6)   Dahut et al. J Clin Oncol 
2004; 22(13): 2532-2539 

59 

 

Myelodysplasia, 
previously treated  darbepoetin No 

prophylaxis 43% (3/7)   Steurer et al. Br J of Haemato 
2003; 121: 101-103  

65 

 

NHL, relapsed  Rituximab No 
prophylaxis 20% (2/10)   urbauer et al.  Blood 2002; 

99(11): 4247 
23 

 

NHL, relapsed  Rituximab No 
prophylaxis 13% (2/16)   Kaufmann et al. Blood 2004; 

104: 2269-2271 
66 

 

NHL, relapsed  Vinblastine No 
prophylaxis 0% (0/11)   Kurvilla et al. Hematology 

2006; 11: 25-29 
67 
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Waldenstrom's 
macroglo-
bulinemia 

Dexamethasone, 
clarithromycin 

No 
prophylaxis 10% (2/20)   Dimopoulos et al. Semin 

Oncol 2003; 30(2): 265-269 
68

Waldenstrom's 
macroglo-
bulinemia 

Dexamethasone, 
clarithromycin 

No 
prophylaxis 8% (1/12)   Coleman et al. Seminars in 

Oncolo 2003; 30: 270-274 
69 

 

Glioma, relapsed  Carmustine No 
prophylaxis 30% (12/40)   Fine et al.  J Clin Oncol. 2003 

Jun 15;21(12):2299-304 
70 

 Colorectal 
carcinoma, 
relapsed 

Capecitabine No 
prophylaxis 12% (4/34)   McCollum et al. Am J Clin 

Onc 2006; 29: 40-44 
71 

 Solid tumors 
other than renal 
cell carcinoma, 
relapsed 

None No 
prophylaxis 0% (0/66)   Eisen et al. Br J Cancer 2000; 

82: 812-817 
72 

 Chronic 
lymphocytic 
leukemia, newly 
diagnosed 

Fludarabine No 
prophylaxis 15% (2/13)   Chanan-Khan et al. Blood 

2005; 106(10): 3348 - 52. 
73 
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Table 2. Venous thromboembolism (VTE) rates (%) among lenalidomide treated patients 

 

Disease Agent other than 
lenalidomide Prophylaxis 

VTE rate 
(Patients with 
VTE/Total 
patients) 

VTE rate for 
control arm 
(if 
applicable) 

Reference  
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o 
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s 
(1

4%
 

(3
8/

27
8)

) 

Untreated 
multiple myeloma Dexamethasone None 18% (24/132)    

 

   

 

   

   

 

Rajkumar. 2006.  NEJM. 
Volume 354:2079-2080 

74

Untreated 
multiple myeloma Dexamethasone None 75% (9/12) 0% (0/9) Zonder et al. Blood 2006; 

107: 403 
75

Untreated 
multiple myeloma 

Dexamethasone 
(low dose) None 4% (5/134) Rajkumar. 2006.  NEJM. 

Volume 354:2079-2080 
74

U
nt

re
at

ed
 m

ul
tip

le
 m

ye
lo

m
a 

pa
tie

nt
s 

th
at

 re
ce

iv
ed

 
de

xa
m

et
ha

so
ne

 ±
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he
m

ot
he

ra
py

 a
nd

 a
sp

iri
n 

(1
1%

 
(1

0/
88

))
 

Untreated 
multiple myeloma Dexamethasone Aspirin 

(81mg/day) 19% (6/32) 7% (2/29) Zonder et al. Blood 2006; 
107: 403 

75

Untreated 
multiple myeloma Dexamethasone Aspirin  3% (1/34) Rajkumar et al. Blood 2005; 

106: 4050-53.  
76

Untreated 
multiple myeloma 

Dexamethasone, 
clarithromycin 

Aspirin 
(81mg/day) 14% (3/22) Niesvizky et al. Blood 2005; 

106: Abstract 642 
77

R
el

ap
se

d /re
fra

ct
o

ry
 

m
ul

tip
le

 
m

ye
lo

m Relapsed or 
refractory 
multiple myeloma 

Dexamethasone None 9% (7/77) 1% (1/103) 

Weber et al. The 10th 
International Myeloma 
Workshop 2005; Abstract 
738. 

78
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Relapsed or 
refractory 
multiple myeloma 

Dexamethasone, 
erythropoietin 
support 

None 28% (26/93) 7% (5/67) 

Weber et al. The 10th 
International Myeloma 
Workshop 2005; Abstract 
738. 

78 

Relapsed or 
refractory 
multiple myeloma 

Dexamethasone None 9% (15/176) 5% (8/175) Dimopoulos et al. Blood 
2005; 106: Abstract 6 

79 
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 (1

0%
 (2

/2
1)

) 

Relapsed or 
refractory 
multiple myeloma 

Liposomal 
doxorubicin 

Aspirin 
(81mg/day) 10% (2/21)   Hussein.  Presented at the 

46th annual meeting of ASH 
80 
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 (4
%

 (1
/2

4)
) 

Untreated 
multiple myeloma 

Melphalan, 
prednisone 

Aspirin 
(81mg/day) 4% (1/24)   Palumbo et al. Blood 2005; 

106: Abstract 785 
81 
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22
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Untreated 
multiple myeloma None None 2% (4/222)   Richardson et al. 

Haematologica 2005; 90: 154 
82 
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 (0

%
 (0

/1
02

)) 
Relapsed or 
refractory 
multiple myeloma 

None None 0% (0/102)   
Richardson et al.  Blood 
2006.  July 18.  Epub ahead 
of print. 

83 

 Relapsed or 
refractory 
multiple myeloma 

Bortezomib    None 0% (0/19) Richardson et al. Blood 2005; 
106: Abstract 365. 

84 

 

Myelodysplasia     None None 2% (8/408) FDA briefing document. NDA 
21-880. 

85 
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