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Recent Advances in Management of Cancer Treatment-induced Bone Loss (CTIBL) in Patients
with Breast or Prostate Cancer

Kim, Soo Hyun' - Hong, Seongbin?- Song, Youngkyu® - Song, Hosook*

'Department of Nursing, Inha University; *Department of Internal Medicine, Inha University School of Medicine, Incheon; *Graduate School, Catholic University,
Seoul; “Department of Urology, Inha University Hospital, Incheon - Graduate School, College of Nursing, Ajou University, Suwon, Korea

Purpose: Bone loss resulting from cancer treatment is an emerging problem among cancer survivors. However, the mechanism and
treatment of cancer treatment-induced bone loss (CTIBL) is not fully understood. The purpose of this article was to review the recent
advances in CTIBL. Methods: A comprehensive review of the literature was conducted. Results: Risk factors for CTIBL that are
unique to or commonly found in cancer survivors include chemotherapy-induced menopause, anti-estrogen and anti-androgen
therapies, gonadotropin-releasing hormone suppression of gonadal function, and use of glucocorticoids. Assessment of CTIBL is per-
formed using dual X-ray absorptiometry testing for measurement of BMD levels, Fracture Risk Assessment Tool, and bone turnover
markers. Initial strategies for prevention of CTIBL include lifestyle modifications such as exercise, an adequate intake of calcium and
vitamin D, avoiding tobacco use, and limiting alcohol intake. Pharmacologic therapy should be considered for patients at high risk for
bone loss or fracture. Conclusions: Prevention of CTIBL may be the best way to decrease morbidity and financial costs associated
with osteoporosis and/or fractures. Oncology nurses should be well prepared to identify cancer survivors at risk of CTIBL, and to pro-
vide them with education regarding prevention and treatment of CTIBL.
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Table 1. Risk Factors of CTIBL
NCCN guideline (2009)" ASCO guideline (2003)° ESMO guideline (2011)% Pfeilschifter & Diel (2000)'?  NOF (2006)*
» Chemotherapy-induced * All women > 65 years * BMD T-score<-1.5 « Surgery that causes + Age>65 years
menopause + Women ages 60-64 » Age>65 years hypogonadism (such * Personal history or family his-
+ Gonadotropin-releasing years with a family history, ~ « Low BMI (<20 kg/m? as oophorectomy, tory of osteoporosis
hormone (GnRH) suppres- weight <70 kg, and prior « Family history of hip fracture  orchiectomy) * Previous fragility fracture after

sion of gonadal function nontraumatic fracture
+ Anti-estrogen and anti- + Premenopausal women
androgen therapies with therapy associated

early menopause >6 months
* Postmenopausal women
of any age receiving aro-

matase inhibitors

» Glucocorticoids (used pre-
dominantly in treatment of
hematologic malignancies
or as supportive agents in
solid tumors)

« Lifestyle (inadequate cal-
cium intake, vitamin D
deficiency and inadequate
exercise)

tory of)

+ Personal history of fragility
fracture after age 50
« Oral corticosteroid use of

» Smoking (current and his-

« Gastrectomy
+ Chemotherapy drugs that ~ « BMD T-score<-1.5
induce hypogonadism * Premature menopause
(methotrexate, ifosphamide, + Amenorrhea (before the age

age 50

cyclophosphamide, 45 and lasting more than 6
doxoribicin) months)

* Glucocorticoids (=5 mg « Ethnic origin (Asian or Cauca-
per day for more than 2 sian)
months) » BMI<20 kg/m?

» Thyroid-stimulating * Medical conditions (e.g., hy-
hormone suppressive perparathyroidism, hyperthy-
therapy roidism, malnutrition, rheuma-

toid arthritis, diabetes, chronic
liver or renal disease)

* Medications (e.g., glucocor-
ticoids, heparin therapy, ta-
moxifen, aromatase inhibitors,
cyclosporine, gonadotropin-
releasing hormone, antine-
oplastic agents, proton pump
inhibitors, aluminum-con-
taining antacieds, phenytoin,
phenobarbital)

« Cyclosporine

+ Aromatase inhibitors

+ Radiation therapy resulting
growth hormone deficiency

ASCO=American Society of Clinical Oncology; ESMO=European Society of Medical Oncology; NCCN =National Comprehensive Cancer Network;

NOF = National Osteoporosis Foundation.
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Cancer patients at increased risk for bone
loss and fracture due to therapy or age

i

History & physical examination,
BMD screening, FRAX™ analysis”

v
Lifestyle modifications, calcium, and
vitamin D'
I
v v ¥ ¥
T-score > -1 T-score between T-score between T-score <-2.0 OR
-1.0and-1.5 -1.5and-2.0 FRAX 10 year fracture risk
> 20% for major fracture
or > 3% for hip fracture
v v
Consider checking 25(OH) vitamin D level*
v v
Consider pharmacologic Strongly consider
therapy treatment with
pharmacologic therapy
A Y l ¢

Repeat DEXA every 2 years®

Fig. 1. Algorithm for management of bone health of cancer patients in the United States
Reprinted with premission: Gralow JR, Biermann JS, Farooki A, Fornier MN, Gagel RF, Kumar RN, et al. NCCN task force report: Bone health in
cancer care. J Natl Compr Canc Netw. 2009;3:51-32.
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Table 3. Medications for Osteoporosis Prevention and Treatment

Class Agent Dosing

Bisphosphonate Alendronate (Fosamax®) 35 mg orally weekly
70 mg orally weekly; with or
without vitamin D: 2800,
5600 U

Riserdronate (Actonel®) 35 mg orally weekly
150 mg orally monthly

Ibandronate (Bonviva®) 150 mg orally monthly, or
3 mg intravenous push every
3 months

Zoledronic acid (Reclast®) 5 mg intravenous yearly
(over 15 minutes)
Selective estrogen  Raloxifene (Evista®) 60 mg orally daily
REEEIBTI S ST Bezedoxifene (Viviant®) 20 mg orally daily
Peptide hormone Calcitonin (Miacalcin®) 200 IU intranasal daily

Peptide hormone  Teriparatide (Forteo®) 20 mg subcutaneous daily
fragment for a maximum of 2 years

|7 28 A|(selective estrogen receptor modulator, SERM), ZHA| B,
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