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Results

*week 16: i.e. the time where the schedules of DN begin to differ between Arm A and Arm B

Arm A: Denosumab q4w, Arm B: Denosumab q12w

Aim

• To test the hypothesis that the efficacy of denosumab is main-

tained if administered 120mg q12w as compared to 120mg q4w. 

• Patients with at least 3 bone metastases from BC (or castration 

resistant prostate cancer [CRPC]; not reported here) and no bone 

specific pretreatment for bone metastases were randomized 1:1 to 

receive DN q4w (Arm A) versus q12w (Arm B) after a 3-month 

induction phase with q4w therapy for both arms.

• Open-label randomized phase III non-inferiority trial. Sample 

size: 1380 patients (690 per arm), with a non-inferiority margin of 

1.2 for the hazard ratio, power 80% and type I error 5%

• Primary endpoint: Time to first on-trial symptomatic skeletal event 

[SSE]: Clinically significant pathological fracture, radiation therapy 

or surgery to bone or spinal cord compression. 

Secondary endpoints: Toxicity, including hypocalcemia [HC]

and osteonecrosis of the jaw. Multiple efficacy endpoints.

• All patients received daily supplements of vitamin D 400 U [VitD]

and calcium 500 mg. 

• An existing hypocalcemia G2 (serum Ca < 2.0 mmol/l) had to be 

treated before each administration of denosumab.

• Measurement of serum-Calcium [Ca]  was mandatory before each 

DN injection. All serum Ca-values were albumin-corrected, as 

assessed in local laboratories, according to the following formula:

• corrected serum Ca (mmol/L) = serum Ca level (mmol/L) + 

0.02 x [normal albumin (g/L) – patient’s albumin (g/L)]

• The normal albumin level is defaulted to 40 g/L.

Table 1: Change in HC grade after week 16* in patients with HC during 

induction treatment (95/351) in BC-cohort

• This safety-interim analysis was performed after 3.5 years of 

accrual with N=351 BC-patients. 

• HC was the most common side effect with a rate of 19.7% in the first 

16 weeks (during the induction phase with DN q4w for both Arms).

• After week 16 HC improved in more patients in Arm B (q12w) than in 

Arm A (q4w) whereas it worsened in more patients in Arm A than in 

Arm B (table 1), thus a remarkable difference for HC resulted 

between the two arms (figure 1).

• After 1 year of treatment, the rate of HC compared to the induction 

phase had decreased in Arm B but not in Arm A (A: 24.8%, B: 12.3%).

• Grade 3 HC was very rare (0.3%), no grade 4 HC occurred (table 2).

• Treatment associated hypocalcemia occurs early and is rare after 

> 64 weeks (figure 2).

Table 2: Hypocalcemia by grade and treatment arm (BC-cohort)

• Up to 20% of all BC-patients treated with denosumab [DN] 

experienced hypocalcemia [HC] in the q4w induction phase 

despite mandatory supplementation of VitD and Ca and 

measurement of Ca before each injection. 

• This rate is considerably higher than the numbers reported in the 

registration trials of DN (where it was 5.5% for breast cancer (5)). 

• After the induction phase, HC is markedly reduced in the q12w 

arm compared to the q4w arm. 

• This suggests that DN given q12w has a more favorable long-term 

safety profile in terms of HC compared to DN q4w.
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SAKK 96/12 [REDUSE]

• Bone metastases are a major burden in patients with advanced 

breast cancer [BC] and may lead to skeletal-related events [SRE], 

namely pathological fractures, radiation therapy or surgery to 

bone, or spinal cord compression. Bisphosphonates (e.g. 

zoledronic acid [ZA]) can reduce SRE (1).

• Denosumab [DN] (a monoclonal antibody against RANK-Ligand) 

has been shown to be superior to ZA in delaying time to a first 

SRE in patients with bone metastases from BC (2).

• Newer data have shown that ZA given every 12 weeks [q12w] is 

non-inferior to ZA every 4 weeks [q4w] (3). However, for DN it is 

not known, whether such an extension of the dosing interval from 

the approved q4w to q12w maintains its efficacy.

• Cases of fatal hypocalcemia were observed during post marketing 

surveillance of DN (4). 

• Here we present early data for hypocalcemia [HC] in the BC-

cohort, a secondary endpoint of the SAKK 96/12 REDUSE-Trial.

Bone 

metastases 
(from BC* or

CRPC**)

Denosumab 120 mg sc. q4w

4 x Denosumab 120 mg sc. q4w
followed by 

Denosumab 120 mg sc. q12w

mandatory daily supplementation: 

Calcium 500 mg + Vit D 400 U

Stratification
 Cancer type 

 Performance 

status

 Country

 Renal function

R

** Breast Cancer (reported here)

** Castration Resistant

Prostate Cancer (not reported here)

Arm A

Arm B

Change in HC grade after week 16*

(week 1 – 12: DN q4w Arm A+B, 

thereafter q4w Arm A, q12w Arm B)

Arm A

(N=49)

Arm B

(N=46)

n (%) n (%)

Worsening 25 (51.0%) 8 (17.4%)

Stable 10 (20.4%) 9 (19.6%)

Improving 14 (28.6%) 29 (63.0%)

Grade Definition according to CTCAE 4.03

During q4w 

induction phase

(N=340)

After week 16*

Arm A

(N=149)

Arm B

(N=147)

n (%) n (%) n (%)

0 - 273 (80.3%) 112 (75.2%) 129 (87.8%)

1 Corrected serum calcium of <LLN - 2.0 mmol/L 57 (16.8%) 33 (22.1%) 17 (11.6%)

2
Corrected serum calcium of <2.0 - 1.75 mmol/L;

symptomatic
9 (2.6%) 4 (2.7%) 1 (0.7%)

3
Corrected serum calcium of <1.75 - 1.5 mmol/L;

hospitalization indicated
1 (0.3%) 0 (0%) 0 (0%)

4
Corrected serum calcium of <1.5 mmol/L;

life-threatening consequences
0 (0%) 0 (0%) 0 (0%)

Figure 2: First occurrence of hypocalcemia by time period (BC-cohort)

Arm A Arm B

q4w q12w
Arm A + B

Induction phase

Arm A + B

Baseline

G3

G1-2

G1-2 G1-2

*week 16: i.e. the time where the schedules of DN begin to differ between Arm A and Arm B

Arm A: Denosumab q4w, Arm B: Denosumab q12w

Figure 1: Hypocalcemia by grade, treatment period and treatment arm 

(BC-cohort)
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