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Kaposi’s sarcoma (KS) is a rare angioproliferative tumour 
that affects skin and mucosa. Kaposi’s sarcoma herpes 
virus (KSHV or human herpes virus-8 (HHV-8)) is thought 
to be the causal agent (1). Besides endemic cases, KS in-
duced by HHV-8 reactivation has been described among 
immunocompromised patients, such as those with AIDS 
and those with iatrogenic immunosuppression, mainly 
transplant recipients (2–4).

Bortezomib is a proteasome inhibitor used for the 
treatment of multiple myeloma and plasma cell dyscra-
sias, such as AL amyloidosis. No previous cases of KS 
occurring after bortezomib therapy have been reported.

CASE REPORTS
Case 1. A 69-year-old woman of Afro-Caribbean origin was 
referred in November 2012 for acute renal failure associated 
with lumbar pain and weight loss. She had no significant medical 
history. Clinical and biological investigations revealed IgG-
lambda multiple myeloma with bone, renal and haematological 
complications (Table SI1).

Chemotherapy with bortezomib (1.3 mg/m2 subcutaneously on 
days 1, 4, 8, 11, on a 21-day cycle), oral dexamethasone (20 mg 
twice a week) and cyclophosphamide (750 mg/m2 intravenously 
(IV) on day 1), was initiated. After 3 cycles, the patient reached both 
renal (creatinine 152 µmol/l) and haematological partial remission. 

In February 2013, violaceous macules and papules were noticed 
on her left forearm and right arm, followed by similar bilateral 
lesions on both legs (Fig. 1A, B).

Cutaneous biopsy demonstrated pathological features of typical 
KS. PCR of HHV-8 DNA was highly positive in tumour lesions, 
but negative in blood cells. 

HIV serology was negative. Oesophago-gastro-duodenoscopy, 
thoraco-abdominal computed tomography (CT) scan and F-18 
FDG PET/CT (18F-fluorodeoxyglucose-positron emission tomo-
graphy–CT) showed no visceral involvement of KS.

Treatment with bortezomib and cyclophosphamide was inter-
rupted and lenalidomide was introduced as second-line treatment 
for myeloma, after renal function dose-adjustment (15 mg every 
other day), associated with dexamethasone (20 mg once a week).

The cutaneous lesions regressed completely 2 months after initia-
tion of lenalidomide. Blood HHV-8 PCR remained negative. The 
patient showed an excellent haematological response and renal 
function continued to improve. After a 3-year follow-up, the patient 
is still receiving lenalidomide maintenance therapy with sustained 
haematological remission. No KS relapse has been observed to date.
Case 2. A 63-year-old woman of North African origin was refer-
red in July 2013 for nephrotic syndrome associated with acute 
renal failure. Her medical history was significant for diabetes 
mellitus and hypertension, but also for cirrhosis due to hepatitis 

C, treated with PEG-interferon-alpha and ribavirin, with sustained 
virological remission.

She reported recent history of marked asthenia, associated with 
diarrhoea and vomiting. On admission, physical examination was 
unremarkable. Biological and pathological investigations revealed 
renal and digestive AL lambda amyloidosis (Table SI1). Cardiac 
imaging and thoraco-abdominal CT were normal.

Treatment with bortezomib (1.3 mg/m2 subcutaneously on days 1, 
8, 15 and 21, of a 28-day cycle), oral dexamethasone (20 mg twice 
a week) and oral cyclophosphamide (500 mg on days 1, 8, 15), was 
initiated in August 2013. Despite initial haematological response, 
nephrotic syndrome persisted with rapid deterioration of renal 
dysfunction, leading to initiation of haemodialysis in October 2013. 

During the third cycle of therapy, the patient developed exten-
ded papular lesions of the thighs (Fig. S11). Skin biopsy showed 
characteristic features of KS with positive cutaneous HHV-8 
latency-associated nuclear antigen (LANA) staining. HHV-8 vi-
raemia was positive, with a viral load of 792 copies/ml (2.9 log). 
No visceral localization of KS was found on F-18 FDG PET/CT 
and thoraco-abdominal CT scan.

Chemotherapy by bortezomib and cyclophosphamide was there-
fore stopped, and a combination of lenalidomide (5 mg 3 times 
a week, following dialysis) and dexamethasone was started in 
January 2014, in order to control plasma cell dyscrasia. Although 
the haematological response remained good after modification of 
chemotherapy, the patient died from septic shock in March 2014, 
due to enterococcal bacteraemia. No modification of the cutaneous 
lesions was observed before the fatal outcome.

DISCUSSION

We report here 2 cases of KS that developed following 
treatment with bortezomib and cyclophosphamide. 
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Fig. 1. Baseline Kaposi’s sarcoma lesions in patient 1.
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Bortezomib (Velcade®) is a reversible proteasome 
inhibitor used for the treatment of plasma cell disorders 
(5), which has been approved by the US Food and Drug 
Administration (FDA) for first- or second-line treatment of 
patients with multiple myeloma and mantle cell lymphoma. 
Recent data suggest that bortezomib also has some activity 
against gamma herpes virus (GHV)-associated cancers. 
Association between KS and HHV-8 is well established 
(1), but several other malignancies are HHV-8-driven, such 
as primary effusion lymphoma (PEL) (6), plasmablastic 
lymphoma and multicentric Castleman’s disease. Interes-
tingly, bortezomib has even more pronounced cytotoxic 
effects against PEL cells than against multiple myeloma 
cell lines (7) and could block the virus lytic cycle (8).

The presumed in vitro efficacy of this drug against 
HHV-8 contrasts with the occurrence of KS in the 2 
bortezomib-treated patients reported here. Iatrogenic 
forms of KS have been well described in individuals re-
ceiving different cytotoxic or immunosuppressive drugs. 
The most frequently reported therapies associated with 
drug-induced KS are corticosteroids (3–5), azathioprine 
(3), cyclosporine A (4) and cyclophosphamide2. 

In the 2 cases reported here, KS may have been in-
duced by cyclophosphamide and/or dexamethasone. 
Nevertheless, KS was diagnosed shortly after initiation 
of treatment, suggesting that addition of bortezomib to 
cyclophosphamide does not prevent HHV-8 reactivation 
and may have a synergistic immunosuppressive effect 
leading to development of KS. 

Although iatrogenic KS can partially regress after the 
reduction of immunosuppression, disseminated or symp-
tomatic forms often require specific therapy (9). Treatment 
of KS lesions is based on surgical excision and/or radia-
tion therapy, sometimes associated with cytotoxic drugs, 
such as doxorubicin or etoposide. Sirolimus (10) has been 
used recently in transplantation-associated KS. In parallel, 
other studies have shown that thalidomide is sometimes 
associated with beneficial effects on both HIV- and non-
HIV-related KS (11), despite multiple toxicities, such as 
neuropathy or thrombosis (11, 12).

Lenalidomide is an immunomodulatory drug derived 
from thalidomide, which shows both anti-angiogenic 
and immune-stimulatory properties, together with direct 
effects on tumour and stroma cells (12). Its use has been 
approved for the treatment of multiple myeloma, in as-
sociation with dexamethasone.

Several cases have been published to date (13, 14), 
reporting HHV-8-associated diseases responding to lenali-
domide, after failure of conventional chemotherapy. In the 
2 cases reported here, no specific chemotherapy was given 
for KS, in the absence of visceral organ involvement, but 
bortezomib and cyclophosphamide were stopped, in order 

to hamper progression of KS. Lenalidomide was initiated 
to treat plasma cell dyscrasia, hoping that it would also be 
beneficial for KS lesions. Interestingly, in one of the cases, 
regression of KS lesions was observed only a few months 
after initiation of lenalidomide, similarly to previously 
reported cases. In the second case, we were not able to 
observe the potential effect of lenalidomide on KS, as the 
patient died from infectious complications shortly after 
introduction of the drug. 

More information on effectiveness and tolerance are 
necessary before considering lenalidomide as a new drug 
for KS. Nevertheless, our data, in combination with pre-
vious reports, suggest that this immunomodulatory drug 
could be proposed as a second-line agent in patients with 
drug-induced KS, especially in patients with underlying 
plasma cell disorders.
Conflicts of interest: CL: advisory boards for MSD, BMS, Roche, 
Novartis Amgen. The other authors declare no conflicts of interest.

REFERENCES
1. Chang Y, Cesarman E, Pessin MS, Lee F, Culpepper J, Knowles 

DM, et al. Identification of herpesvirus-like DNA sequences 
in AIDS-associated Kaposi’s sarcoma. Science 1994; 266: 
1865–1869.

2. Casoli P, Tumiati B. Kaposi’s sarcoma, rheumatoid arthritis and 
immunosuppressive and/or corticosteroid therapy. J Rheumatol 
1992; 19: 1316–1317.

3. Vandercam B, Lachapelle JM, Janssens P, Tennstedt D, Lambert 
M. Kaposi’s sarcoma during immunosuppressive therapy for 
atopic dermatitis. Dermatology 1997; 194: 180–182.

4. Kotter I, Aepinus C, Graepler F, Gartner V, Eckstein AK, Stubiger 
N, et al. HHV8 associated Kaposi’s sarcoma during triple im-
munosuppressive treatment with cyclosporin A, azathioprine, 
and prednisolone for ocular Behcet’s disease and complete 
remission of both disorders with interferon alpha. Ann Rheum 
Dis 2001; 60: 83–86.

5. Goy A, Gilles F. Update on the proteasome inhibitor bortezomib 
in hematologic malignancies. Clin Lymphoma 2004; 4: 230–237.

6. Cesarman E, Chang Y, Moore PS, Said JW, Knowles DM. Kaposi’s 
sarcoma-associated herpesvirus-like DNA sequences in AIDS-
related body-cavity-based lymphomas. N Engl J Med 1995; 
332: 1186–1191.

7. Brenner B, Rakowsky E, Katz A, Gutman H, Sulkes A, Schacter 
J, et al. Tailoring treatment for classical Kaposi’s sarcoma: 
comprehensive clinical guidelines. Int J Oncol 1999; 14: 
1097–1102.

8. Matta H, Chaudhary PM. The proteasome inhibitor bortezomib 
(PS-341) inhibits growth and induces apoptosis in primary 
effusion lymphoma cells. Cancer Biol Ther 2005; 4: 77–82.

9. Deschenes I, Dion L, Beauchesne C, de Brum-Fernandes A. 
Kaposi’s sarcoma following immune suppressive therapy for 
Wegener’s granulomatosis. J Rheumatol 2003; 30: 622–624.

10. Stallone G, Schena A, Infante B, Di Paolo S, Loverre A, Maggio 
G, et al. Sirolimus for Kaposi’s sarcoma in renal-transplant 
recipients. N Engl J Med 2005; 352: 1317–1323.

11. Ben M’barek L, Fardet L, Mebazaa A, Thervet E, Biet I, Kerob D, 
et al. A retrospective analysis of thalidomide therapy in non-HIV-
related Kaposi’s sarcoma. Dermatology 2007; 215: 202–205.

12. Davies F, Baz R. Lenalidomide mode of action: linking bench 
and clinical findings. Blood Rev 2010; 24: S13–19.

13. Martinez V, Tateo M, Castilla MA, Melica G, Kirstetter M, Boue 
F. Lenalidomide in treating AIDS-related Kaposi’s sarcoma. 
AIDS 2011; 25: 878–880.

14. Steff M, Joly V, Di Lucca J, Feldman J, Burg S, Sarda-Mantel 
L, et al. Clinical activity of lenalidomide in visceral human im-
munodeficiency virus-related Kaposi sarcoma. JAMA Dermatol 
2013; 149: 1319–1322.

2Unpublished data. O’Farrell C, Shamay M, Kalu N, DuFresne A, Biswas S, Ambinder R. Epstein-
Barr virus and Kaposi’s sarcoma herpesvirus lytic cycle induction with bortezomib is a response to 
ER stress. Blood (ASH Annual Meeting Abstracts) 2010; 116: 1736.


