J

MEDITERRANEAN JOURNAL OF HEMATOLOGY AND INFECTIOUS DISEASES
www.mjhid.org ISSN 2035-3006

5\’{

Case Report

Bortezomib a Safe Treatment for Patients with Multiple Myeloma and Cystic
Fibrosis

Fabiana Gentilini, Anna Levi, Vincenzo Federico, Eleonora Russo, Robin Foa and Maria Teresa Petrucci
Hematology, “Sapienza” University of Rome. Via Benevento 6, 00161 Rome (Italy)

Competing interests: The authors have declared that no competing interests exist.

Published: May 7, 2012

Received: March 30, 2012

Accepted: May 2, 2012

Mediterr J] Hematol Infect Dis 2012, 4(1): €2012035, DOI 10.4084/MJHID.2012.035

This article is available from: http://www.mjhid.org/article/view/10316

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Abstract.

Introduction: Bortezomib is a proteasome inhibitor that targets myeloma cell and its bone marrow
microenvironment. Intravenous Bortezomib with or without dexamethasone, is effective and well
tolerated in patients with relapsed/refractory multiple myeloma (MM).

Methods: We used Bortezomib without corticosteroids, to avoid the risk of lung infection
reactivations due to patient’s Pseudomonas aeruginosa colonization, in a MM patient with Cystic
Fibrosis. Four 21-day cycles of Bortezomib were administrated at 1.3 mg/m® on days 1,4,8 and 11
with a 10 day rest period. Treatment response and toxicity were evaluated.

Results: After four cycles of therapy the patient achieved a very good partial response (VGPR)
according to the IMWG response criteria, without clinically significant side effects.

Conclusions: Bortezomib can be successfully utilized for the management of this difficult disease
situation.

Bortezomib is a proteasome inhibitor that targets @ of  Bortezomib  are  peripheral = neuropathy,
myeloma cell and its bone marrow micro-environment,  gastrointestinal events, fatigue, and Varicella-Zoster
inhibiting the binding and the paracrine loops between  virus (VZV) reactivation. Acyclovir prophylaxis at
myeloma and bone stromal cells, as well as 400-600 mg per day may prevent early VZV
demonstrating anabolic effects on the bone. reactivation.

Intravenous Bortezomib (1.3 mg/m’® administered

on days 1,4,8 and 11 of a 21 day cycle), with or
without dexamethasone, is effective and well tolerated
in patients with relapsed/refractory multiple myeloma
(MM), as demonstrated by the phase II CREST' and
SUMMIT? trials, and the phase Il APEX’ trial.
Bortezomib is also effective and well tolerated as part
of a first line regimen in untreated myeloma patients as
established by the Italian VISTA® and GIMEMA’
trials. The most frequently reported extra-
hematological adverse events associated with the use

We hereby describe a case of MM diagnosed in a
patient with Cystic Fibrosis (CF); our patient was
treated with Bortezomib therapy without any important
side effect.

A 36-year-old man was admitted to our Centre in
October 2009 with anemia (Hb 10,4 g/dl, MCV 78 fl,
RBC 3.660.000/mm’>, WBC 8.300/ mm’, platelets
273.000/mm’) and a monoclonal protein (1,78 g/dl).
The patient received a diagnosis of CF in adult age.
Since childhood he reported a history of persistent lung
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infections and bronchiectasis. In 2003 a diagnosis of
CF was made by studying the mutations of the gene
encoding the CFTR protein, which functions as a
chloride channel within a number of epithelial tissues,
typically involved in this disease. He showed a CFTR
exocrine  pancreatic  insufficiency and  fat
malabsorption, as in 90% of adult CF patien‘c,6 and a
CF-related diabetes (40% of adults)’ treated with
insulin. As CF-related bone disease he presented
osteoporosis, common in adult CF patients,8 treated
with calcium and biphosphonates. A CT scan
performed in August 2009 showed a fracture of D6 that
was initially referred to the low bone mineral density.
In September 2009, the patient was addressed to our
Centre due to a presence of anemia and of a
monoclonal component. We confirmed the anemia (Hb
10.4 g/dl) and the paraproteinemia (1.9 g/dl) with total
serum protein levels of 8.4 g/dl and albumin 4.6 g/dl.
Immunofixation study detected a IgA-k band in the
serum and urinalysis was positive for the Bence Jones
protein with 10.3 g/24h k light chains. f, microglobulin
was elevated at 4547.3 mcg/L (normal values 700-
3400) and the lactate dehydrogenase level was normal
112 U/L (135-225). The other laboratory results
including complete blood count, electrolytes, liver and
kidney function tests, were normal. A peripheral blood
smear showed rouleau formation of red blood cells, but
no morphologically abnormal cell. Bone marrow
aspiration and biopsy were performed and revealed a
moderate dysplastic plasmacytosis of 60% and a mild
hypercellular marrow with a patchy infiltration of
mature and immature CD138+ plasma cells. The
immunohistochemical stain for A and k showed clusters
of dysplastic plasma cells with monotypic k light chain
marking. There was no evidence of lytic lesions on X-
ray films, but a CT-scan performed in August 2009
showed multiple lytic lesions at the dorsal vertebra and
pathologic fractures. A diagnosis of MM was made and
the patient was classified as stage IIIA and II according
to Durie and Salmon and ISS, respectively. We decided
to treat the patient with Bortezomib alone to avoid the
use of corticosteroid and the risk of lung infection
reactivations, due to his Pseudomonas aeruginosa
colonization. Four 21-day cycles of Bortezomib were
administrated at 1.3 mg/m? on days 1,4,8 and 11 with a
10 day rest period. As antibacterial and antiviral
prophylaxis the patient received Ciprofloxacine 1000
mg and Acyclovir 600 mg daily. He had no significant
adverse events during the treatment. A re-evaluation
carried out in February 2010, after four cycles of
therapy, showed a disappearance of the M protein in
the serum and urine, the presence of an abnormal IgA-
k band in the serum immunofixation analysis, and a
concomitant decrease of bone marrow plasma cells to
7%. This met the definition of a very good partial

response (VGPR) according to the IMWG response
criteria.’” Based on these results, the patient was treated
with subcutaneous G-CSF (600 mcg per day) to
mobilize his hematopoietic stem cells that were
successfully collected from his peripheral blood by
leukoapheresis with a yield of 10 x 10° CD34+ cells
per kilogram of body weight. Based on the excellent
response and on his past medical history, we decided to
delay the autologous stem cell transplantation
eventually at the time of relapse. To date, the patient is
maintaining his response after a follow-up of 13
months.

MM is a B-cell malignancy characterized by the
expansion of malignant plasma cells in the bone
marrow and, in some case, by the concomitant
presence of an extramedullary involvement. Only 2%
of MM cases are identified in patients younger than 40
years. To the best of our knowledge, there are no
reported cases of a MM diagnosed in patients with CF.

However, a mismanagement of protein folding and
function during membrane trafficking through the
exocytic and endocytic cell pathways by the
proteostasis network is responsible for a wide range of
diseases that include lysosomal storage diseases,
myelination diseases, CF, systemic amyloidosis and
light chain myeloma."

Bortezomib is the first clinically approved
proteasome inhibitor for patient with relapsed and/or
refractory MM. His effectiveness was established in
the phase III APEX’ trial in terms of both response and
time to progression compared to high dose
dexamethasone. Data from phase IVIII trials in
untreated MM patients confirmed the efficacy and
safety of Bortezomib alone or in combination with
other antimyeloma drugs.'"'> Based on the
consideration that patients with CF can present acute
respiratory complications that are the most challenging
problems and account for more than 90% of deaths in
these patients,13 we decided to use Bortezomib alone,
in this young patient with CF who received a diagnosis
of MM, in view of the heavily immunocompromized
status of the patient and his history of frequent lung
infection reactivations and Pseudomonas colonization.
We obtained a marked and persistent response without
important side effects, suggesting that Bortezomib can
be successfully utilized for the management of this
difficult disease situation.

Authors’ Contributions. All authors provided the
conception and design of the article. RF and MTP
revised it critically for important intellectual content
and gave the final approval of the version to be
submitted
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Abstract. 

Introduction: Bortezomib is a proteasome inhibitor that targets myeloma cell and its bone marrow microenvironment. Intravenous Bortezomib with or without dexamethasone, is effective and well tolerated in patients with relapsed/refractory multiple myeloma (MM). 

Methods: We used Bortezomib without corticosteroids, to avoid the risk of lung infection reactivations due to patient’s Pseudomonas aeruginosa colonization, in a MM patient with Cystic Fibrosis. Four 21-day cycles of Bortezomib were administrated at 1.3 mg/m2 on days 1,4,8 and 11 with a 10 day rest period. Treatment response and toxicity were evaluated.

Results: After four cycles of therapy the patient achieved a  very good partial response (VGPR) according to the IMWG response criteria, without clinically significant side effects.

Conclusions: Bortezomib can be successfully utilized for the management of this difficult disease situation.
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Bortezomib is a proteasome inhibitor that targets myeloma cell and its bone marrow micro-environment, inhibiting the binding and the paracrine loops between myeloma and bone stromal cells, as well as demonstrating anabolic effects on the bone.

Intravenous Bortezomib (1.3 mg/m2 administered on days 1,4,8 and 11 of a 21 day cycle), with or without dexamethasone, is effective and well tolerated in patients with relapsed/refractory multiple myeloma (MM), as demonstrated by the phase II CREST1 and SUMMIT2 trials, and the phase III APEX3 trial. Bortezomib is also effective and well tolerated as part of a first line regimen in untreated myeloma patients as established by the Italian VISTA4 and GIMEMA5 trials. The most frequently reported extra-hematological adverse events associated with the use of Bortezomib are peripheral neuropathy, gastrointestinal events, fatigue, and Varicella-Zoster virus (VZV) reactivation. Acyclovir prophylaxis at 400-600 mg per day may prevent early VZV reactivation.



We hereby describe a case of MM  diagnosed in a patient with Cystic Fibrosis (CF);  our patient was treated with Bortezomib therapy without any important side effect. 

A 36-year-old man was admitted to our Centre in October 2009 with anemia (Hb 10,4 g/dl, MCV 78 fl, RBC 3.660.000/mm3, WBC 8.300/ mm3, platelets 273.000/mm3) and a monoclonal protein (1,78 g/dl). The patient received a diagnosis of  CF in adult age. Since childhood he reported a history of persistent lung infections and bronchiectasis. In 2003 a diagnosis of CF was made by studying the mutations of the gene encoding the CFTR protein, which functions as a chloride channel within a number of epithelial tissues, typically involved in this disease. He showed a CFTR exocrine pancreatic insufficiency and fat malabsorption, as in 90% of adult CF patient,6 and a CF-related diabetes (40% of adults)7 treated with insulin. As CF-related bone disease he presented osteoporosis, common in adult CF patients,8 treated with calcium and biphosphonates. A CT scan performed in August 2009 showed a fracture of D6 that was initially referred to the low bone mineral density. In September 2009, the patient was addressed to our Centre due to a presence of  anemia and of a monoclonal component. We confirmed the anemia (Hb 10.4 g/dl) and  the paraproteinemia (1.9 g/dl) with total serum protein levels of 8.4 g/dl and albumin 4.6 g/dl. Immunofixation study detected a  IgA-k band in the serum and urinalysis was positive for the Bence Jones protein with 10.3 g/24h k light chains. β2 microglobulin was elevated at 4547.3 mcg/L (normal values 700-3400) and the lactate dehydrogenase level was normal 112 U/L (135-225). The other laboratory results including complete blood count, electrolytes, liver and kidney function tests, were normal. A peripheral blood smear showed rouleau formation of red blood cells, but no morphologically abnormal cell. Bone marrow aspiration and biopsy were performed and revealed a moderate dysplastic plasmacytosis of 60% and a mild hypercellular marrow with a patchy infiltration of mature and immature CD138+ plasma cells. The immunohistochemical stain for λ and κ showed clusters of dysplastic plasma cells with monotypic k light chain marking. There was no evidence of lytic lesions on X-ray films, but a CT-scan performed in August 2009 showed multiple lytic lesions at the dorsal vertebra and pathologic fractures. A diagnosis of MM was made and the patient was classified as stage IIIA and II according to Durie and Salmon and ISS, respectively. We decided to treat the patient with Bortezomib alone to avoid the use of corticosteroid and the risk of lung infection reactivations, due to his Pseudomonas aeruginosa colonization. Four 21-day cycles of Bortezomib were administrated at 1.3 mg/m2 on days 1,4,8 and 11 with a 10 day rest period. As antibacterial and antiviral prophylaxis the patient received Ciprofloxacine 1000 mg and Acyclovir 600 mg daily. He had no significant adverse events during the treatment. A re-evaluation carried out in February 2010, after four cycles of therapy, showed a disappearance of the M protein in the serum and urine, the presence of an abnormal IgA-k band in the serum immunofixation analysis, and a concomitant decrease of bone marrow plasma cells to 7%. This met the definition of a very good partial response (VGPR) according to the IMWG response criteria.9 Based on these results, the patient was treated with subcutaneous G-CSF  (600 mcg per day) to mobilize his hematopoietic stem cells that were successfully collected from his peripheral blood by leukoapheresis with a yield of 10 x 106 CD34+ cells per kilogram of body weight. Based on the excellent response and on his past medical history, we decided to delay the autologous stem cell transplantation eventually at the time of relapse. To date, the patient is maintaining his response after a follow-up of 13  months.



MM is a B-cell malignancy characterized by the expansion of malignant plasma cells in the bone marrow and, in some case, by the concomitant presence of an extramedullary involvement. Only 2% of MM cases are identified in patients younger than 40 years. To the best of our knowledge, there are no reported cases of a MM diagnosed in patients with CF. 

However, a mismanagement of protein folding and function during membrane trafficking through the exocytic and endocytic cell pathways by the proteostasis network is responsible for a wide range of diseases that include lysosomal storage diseases, myelination diseases, CF, systemic amyloidosis and light chain myeloma.10

Bortezomib is the first clinically approved proteasome inhibitor for patient with relapsed and/or refractory MM. His effectiveness was established in the phase III APEX3 trial in terms of both response and time to progression compared to high dose dexamethasone. Data from phase II/III trials in untreated MM patients confirmed the efficacy and safety of Bortezomib alone or in combination with other antimyeloma drugs.11,12 Based on the consideration that patients with CF can present acute respiratory complications that are the most challenging problems and account for more than 90% of deaths in these patients,13 we decided to use Bortezomib alone, in this young patient with CF who received a diagnosis of MM, in view of the heavily immunocompromized status of the patient and his history of frequent lung infection reactivations and Pseudomonas colonization. We obtained a marked and persistent response without important side effects, suggesting that Bortezomib can be successfully utilized for the management of this difficult disease situation.



Authors’ Contributions. All authors provided the conception and design of the article. RF and MTP revised it critically for important intellectual content and gave the final approval of the version to be submitted



Mediterr J Hematol Infect Dis 2012; 4: Open Journal System	







References: 







1. Richardson PG, Barlogie B, Berenson J, et al. A phase 2 study of bortezomib in relapsed, refractory myeloma. N Engl J Med. 2003;348:2609–2617. http://dx.doi.org/10.1056/NEJMoa030288  PMid:12826635

2. Jagannath S, Barlogie B, Berenson J, et al. A phase 2 study of two doses of bortezomib in relapsed or refractory myeloma. Br J Haematol. 2004; 127: 165-172. http://dx.doi.org/10.1111/j.1365-2141.2004.05188.x  PMid:15461622

3. Richardson PG, Sonneveld P, Schuster MS, et al. Bortezomib or high-dose dexamethasone for relapsed myeloma. N Engl J Med. 2005; 352:2487–2498. http://dx.doi.org/10.1056/NEJMoa043445  PMid:15958804

4. Dimopoulos MA, Richardson PG, Schlag R, et al. VMP is active and well tolerated in newly diagnosed patients with multiple myeloma with moderately impaired renal function, and results in reversal of renal impairment: cohort analysis of the phase III VISTA study. J Clin Oncol. 2009;27:6086-93. http://dx.doi.org/10.1200/JCO.2009.22.2232  PMid:19858394

5. Cavo M, Tacchetti P, Patriarca F, et al. Bortezomib with thalidomide plus dexamethasone compared with thalidomide plus dexamethasone as induction therapy before, and consolidation therapy after, double autologous stem-cell transplantation in newly diagnosed multiple myeloma: a randomised phase 3 study; Lancet 2010;376:2075-85. http://dx.doi.org/10.1016/S0140-6736(10)61424-9

6. Alves CAD, Lima DS. Cystic fibrosis-related dyslipidemia, J Bras Pneumol. 2008;34:829-837. http://dx.doi.org/10.1590/S1806-37132008001000012

7. Ntimbane T, Comte B, Mailhot G, et al. Cystic Fibrosis-Related Diabetes: From CFTR Dysfunction to Oxidative Stress, Clin Biochem Rev Vol 30 November 2008.

8. Papaioannou A, Kennedy CC, Freitag A et al. Longitudinal analysis of vertebral fracture and BMD in a Canadian cohort of adult cystic fibrosis patients. BMC Musculoskeletal Disorders 2008, 9:125 http://dx.doi.org/10.1186/1471-2474-9-125  PMid:18801200 PMCid:2567975

9. Durie BG, Harousseau JL, Miguel JS, et al. International uniform response criteria for multiple myeloma, Leukemia. 2006;20:1467-73. http://dx.doi.org/10.1038/sj.leu.2404284  PMid:16855634

10. [bookmark: _GoBack]Hutt DM, Powers ET, Balch WE. The proteostasis boundary in misfolding diseases of membrane traffic. FEBS Lett. 2009;583:2639-46. http://dx.doi.org/10.1016/j.febslet.2009.07.014  PMid:19708088 PMCid:2805282

11. Harousseau JL, Attal M, Avet-Loiseau H et al. Bortezomib plus dexamethasone is superior to vincristine plus doxorubicin plus dexamethasone as induction treatment prior to autologous stem-cell transplantation in newly diagnosed multiple myeloma: results of the IFM 2005-01 phase III trial. J Clin Oncol. 2010;28:4621-9. http://dx.doi.org/10.1200/JCO.2009.27.9158  PMid:20823406

12. Popat R, Oakervee HE, Hallam S, et al. Bortezomib, doxorubicin and dexamethasone (PAD) front-line treatment of multiple myeloma: Updated results after long-term follow-up. Br J Haematol 2008;141:512–516. http://dx.doi.org/10.1111/j.1365-2141.2008.06997.x  PMid:18371113

13. Cystic Fibrosis Foundation Patient Registry 2006 Annual data report to the center directors. Bethesda, Maryland; 2007.



image1.png







