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Development of zona zoster during bortezomib treatment
in patients with Relapsed/Refractory multiple myeloma
Relaps/refrakter multiple myelom hastalar›nda bortezomib tedavisi 
s›ras›nda zona zoster geliflimi
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Introduction

Bortezomib, the first selective proteasome inhibitor, has
demonstrated significant preclinical activity in several tumor
models and a significant antitumor activity as a single agent
and in combination with dexamethasone in patients with
refractory or relapsed multiple myeloma [1,2]. Bortezomib is
well tolerated; most side effects are only mild to moderate and
are manageable [3]. The most common reported adverse
events are peripheral neuropathy and thrombocytopenia. In
this report, development of zona zoster infection in two of our
five patients with refractory/relapsed multiple myeloma during
bortezomib treatment is described and the possible associa-
tion between bortezomib treatment and zona zoster is dis-
cussed with a review of the literature.

Case Reports

Case 1. A 68-year-old female patient received six courses
of bortezomib plus dexamethasone for relapsed myeloma
while using thalidomide as second-line treatment. She admit-
ted with the complaints of shingles, burning and pain after the
second course. Diagnosis of zona zoster (grade 3) was appar-
ent but the management of pain lasted for more than three
weeks and the use of epidural patient-controlled anesthesia
was required. This was the first attack of herpes zoster in this
patient.

Case 2. A 51-year-old male patient received six courses of
bortezomib plus dexamethasone after relapsing from tandem

autologous peripheral stem cell transplantation. After the sec-
ond course, grade 2 zona zoster was diagnosed and the ther-
apy was withheld for two weeks. Herpes zoster infection was
not observed in this patient even during autologous peripheral
stem cell transplantation and this was the first attack.

Discussion

Nuclear transcription factor kappa B (NFκB) is a central
mediator of the immune response. It is a multi-subunit tran-
scription factor that can rapidly activate transcription of various
inflammatory cytokines, adhesion molecules, and chemokines
[1,2] The major biological effect of bortezomib is the inhibition
of the NFκB, with subsequent inhibition of the growth of tumor
cells, induction of apoptosis, and inhibition of angiogenesis and
of cellular adhesion.

Brown et al. [3] demonstrated that bortezomib induced very
early, early and late gene expression in vitro belonging to
Kaposi's sarcoma-associated herpes virus, which appears as a
latent infection in two lymphoma cell lines. Upon their findings,
the investigators expressed that signaling pathways were regu-
lated by proteasome for the activation of this latent infection.
Similar mechanisms could take part in the reactivation of herpes
zoster infection, which is another latent herpes virus infection.

Kroger et al. [4] reported their observation of herpes zoster
infection in three (17%) of 18 patients who received bortezomib
after dose-reduced allogeneic stem cell transplantation.
Certainly, since herpes zoster infections might be observed fre-
quently after allogeneic stem cell transplantations, it is possible
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that use of bortezomib predisposes to the development of her-
pes zoster infection, similar to our cases.

Actually, multiple myeloma itself could cause an immunosup-
pressive condition that could possibly activate latent zona zoster
infection [5]. Similar to the observations in our cases, activations
of zona zoster have been reported during applications of other
chemotherapies in cases with multiple myeloma [6-8].

Kropff et al. [9] reported >grade 2 herpes zoster infection in
two (14%) of 15 relapsed/refractory patients treated with borte-
zomib in combination with dexamethasone. In a recent update
by San Miguel et al. [10], it was reported that some centers
observed higher incidence of herpes zoster during bortezomib
and dexamethasone treatment. They also reported that the use
of acyclovir is advised by some centers; however, they did not
specify the rate of the “higher incidence” or the centers that
advise the use of anti-viral prophylaxis in their references.

In conclusion, treatment-related NFκB inhibition could cause
reactivation of latent zona zoster infection during bortezomib
treatment. Further data are required before formal recommenda-
tions can be made regarding anti-infective prophylaxis.

References

1. Richardson PG, Barlogie B, Berenson J, Singhal S, Jagannath S,
Irwin D, Rajkumar SV, Srkalovic G, Alsina M, Alexanian R, Siegel
D, Orlowski RZ, Kuter D, Limentani SA, Lee S, Hideshima T,
Esseltine DL, Kauffman M, Adams J, Schenkein DP, Anderson
KC. A phase 2 study of bortezomib in relapsed, refractory myelo-
ma. NEJM 2003;348: 2609–17.

2. Jagannath S, Richardson P, Barlogie B. Phase II trials of borte-
zomib in combination with dexamethasone in multiple myeloma
(MM): assessment of additional benefits to combination in patients
with sub-optimal responses to bortezomib alone. Proc Am S Clin
Oncol 2003;22:582.

3. Jagannath S, Barlogie B, Berenson J, Siegel D, Irwin D,
Richardson PG, Niesvizky R, Alexanian R, Limentani SA, Alsina M,
Adams J, Kauffman M, Esseltine DL, Schenkein DP, Anderson
KC. A phase 2 study of two doses of bortezomib in relapsed or
refractory myeloma. Br J Haematol 2004;127:165–72.

4. Siebenlist U, Franzoso G, Brown K. Structure, regulation and func-
tion of NF-κB. Ann RevCell Biol 1994;10:405-55.

5. Baeuerle PA, Baltimore D. NF-κB: ten years after. Cell 1996;87:13-20.
6. Brown HJ, McBride WH, Zack JA, Sun R. Prostratin and borte

zomib are novel inducers of latent Kaposi's sarcoma-associated 
herpesvirus. Antivir Ther 2005;10:745-51.

7. Kroger N, Zabelina T, Ayuk F, Atanackovic D, Schieder H, Renges
H, Zander A. Bortezomib after dose-reduced allogeneic stem cell
transplantation for multiple myeloma to enhance or maintain
remission status. Exp Hematol 2006;34:770-5.

8. Cuzick J, De Stavola B. Multiple myeloma-a case-control study. Br
J Cancer 1988;57:516-20.

9. Ketterer N, Espinouse D, Chomarat M, Dumontet C, Moullet I,
Rieux C, Neidhardt-Berard EM, Bouafia F, Coiffier B, Salles G.
Infections following peripheral blood progenitor cell transplantation
for lymphoproliferative malignancies: etiology and potential risk
factors. Am J Med 1999;106:191-7.

10. Steingrimsdottir H, Gruber A, Kalin M, Bjorkholm M. Late infec-
tions after blood progenitor cell transplantation in patients with
multiple myeloma. Am J Med 2001;110:329-30.

11. Curley MJ, Hussein SA, Hassoun PM. Disseminated herpes sim-
plex virus and varicella zoster virus coinfection in a patient taking
thalidomide for relapsed multiple myeloma. J Clin Microbiol
2002;40:2302-4.

12. Kropff MH, Bisping G, Wenning D, Volpert S, Tchinda J, Berdel
WE, Kienast J. Bortezomib in combination with dexamethasone
for relapsed multiple myeloma. Leuk Res 2005;29:587-90.

13. San Miguel J, Blade J, Boccadoro M, Cavenagh J, Glasmacher A,
Jagannath S, Lonial S, Orlowski RZ, Sonneveld P, Ludwig H. A
practical update on the use of bortezomib in the management of
multiple myeloma. Oncologist 2006;11:51-61.

Ifran et al.
Relaps/Refractory multipl myelomaTurk J Hematol 2008; 25: 103-4 105


