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ABSTRACT 

Background: Bone is ranking the third frequent site of metastasis. Bone metastatic disease may strongly harm a patient's quality of 

life. Patients receive Zoledronic acid in order to decrease skeletal-related events and pain. Aim: evaluating the efficacy of Zoledronic 

given every ’twelve weeks’ regimen versus ’four weeks’ regimen. It is given every four weeks’ regimen in management of patient with 

bone metastasis. Patients and Methods: The study is a randomized, clinical trial conducted at university of Zagazig hospitals from 

February 2018 to February 2020. 108 Patients were enrolled in this study to dose Zoledronic (A and B groups=12 and 4 weeks, 

respectively) for 2 years. Results: Post-treatment skeletal related events had occurred in 18.5% of group A versus 14.8% of group B 

(p-value=0.935). There was an insignificant difference between group A and group B regarding pre-treatment ECOG performance 

status, pain severity and analgesia type and opioid dose. There was also an insignificant difference between both groups regarding 

post-treatment ECOG performance status, pain severity and analgesia type and opioid dose. There was a significant improvement of 

ECOG performance status after intervention within each group. Pain severity had significantly decreased among both groups with a 

significant decrease in opioid usage and opioid dose. Conclusion: The Zoledronic regimen given for 3 months was not inferior to the 

regimen of Zoledronic doses monthly in controlling pain and improving quality of life of patients in prostate, breast cancers and, 

multiple myeloma. 

 

Keywords: Zoledronic, Efficacy, Bone metastasis 

 

 

1. INTRODUCTION 

The skeleton is ranking the 3rd common site of metastatic sites (Guo et al., 2019). The skeletal majority metastases are caused by 

prostate and breast carcinoma (Macedo et al., 2017).  Moreover, over MM course 90% of its patients suffering from bony lesions and 

this skeletal disease are responsible for clinical fracture occurrence in MM (Terpos et al., 2014). The major skeletal complications of 

bone metastatic disease may greatly harm the life quality of the patient (D'Oronzo et al., 2019). Quality of life consists of multiple 

dimensions attempting to capture the psychological, physical, and social health of the patients. It has become a valuable 

consideration in bone metastases management (Kojima et al., 2016). The Karnofsky and the ECOG are the most common used 

methods for assessing the performance status of a patient. They are used to stratify a patient regarding to their functional 

impairment, balance the value of treatments, and judge the prediction of a patient but the ECOG was the most commonly used 

(West & Jin, 2015). 

Zoledronic is a 3rd generation bisphosphonate. It is used for managing skeletal morbidity in patients bone metastasis (Catt et al., 

2019). Its optimal dosing gap for the drug has not been well established in cases of treatment of bone metastasis (Himelstein et al., 

2017). Thus, the current study was conducted to investigate whether bisphosphonates administered at longer interval (every 12 

weeks) will have the same efficacy as short interval (4 weeks) or not as this would result in less side effects and more economic 

benefit. 

 

2. PATIENTS AND METHODS 

The study is a randomized, clinical trial conducted at university of Zagazig hospitals in February 2018 to February 2020. The study 

included 108 patients with pathologically proven to have prostate and breast cancers or multiple myeloma with at 1 site of bone 

metastasis. They were equally randomized for 2 groups (A and B groups). 

Group A: received Zoledronic acid every 3 months after being informed of any expected complications.     

Group B: received Zoledronic acid every 1 month after being informed of any expected complications. The approval of Research 

ethics and patient consent was done by ZU – IRB #:4324/4-2-2018 

 

Eligibility Criteria  

Inclusion criteria 

1. ECOG performance status score from 0 to 3 

2. Normal creatinine level 2- 

3. Corrected serum calcium level between 8.0mg/dL and 11.6   mg/dL 

 

Exclusion criteria 

1. Patients with brain metastasis  
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2. Prior intravenous bisphosphonates, denosumab, or bone-targeting radiopharmaceuticals 

A. Pre-treatment evaluation: to establish a full baseline record 

1. Clinical evaluation was done by medical history taking and complete physical examination. 

2. Laboratory evaluation: to aid in the diagnosis of metastatic bone; serum alkaline phosphatase, kidney function tests and serum 

calcium level. 

3. Radiological evaluation. 

 

Radiologic studies to assess metastatic bone disease 

Analytic Plan 

Skeletal-related events:  The spinal cord compression, surgery involving bone, radiation to bone, and clinical fractures which are 

recognized through the evaluation of patients with symptomatic bone. Then radiographic testing on the affected site was confirmed.  

 

Quality of life 

It is assessed by:       

1- pain: as assessed by the Brief Pain Inventory (range 0 to 10). Its best cut points for mild pain, moderate pain, and severe pain >2, 

2-6, and <6, respectively (Li et al., 2007). 

2-Analgesic is using "Analgesic Quantification Algorithm": for quantifying and assessing changes in analgesic. This scale includes 

“non-analgesic, non-opioid analgesics, weak opioid less than or equal to 75mg, more than 75 to 150mg, more than 150 to 300mg, 

more than 300 to 600mg, and more than 600mg oral morphine equivalents per day”. Decrease in requirements of analgesics 

indicates improvement in patient’s life quality and good response to treatment (Von Moos et al., 2013). 

3-ECOG for assessing performance status:  (its scores which are ordered from 0 (fully active) to 4 (fully disabled) (Oken et al., 1982).  

 

3. RESULTS 

There was an insignificant difference between A group and B group regarding age and sex distribution (p-value 0.634 and 0.433). All 

patients in both groups had received palliative radiotherapy. Hormonal treatment was used in 55.6% of group A versus 66.7% of 

group B (p-value=0.360). There was an insignificant difference between A group and B group regarding pre-treatment ECOG 

performance status and pain severity of p-value 0.055 and 0.556, respectively. There was an insignificant difference between two 

groups regarding pre-treatment used analgesia where opioid was used in 77.8% of group A versus 61.1% of group B (p-

value=0.060). There was an insignificant difference between group A and group B regarding pre-treatment opioid dose (p-

value=0.091). 

Post-treatment skeletal related events had occurred in 18.5% of group A versus 14.8% of group B, (p-value=0.935) (Figure 1). 

There was an insignificant difference between group A and group B regarding post-treatment ECOG performance status (Figure 2) 

and pain severity (Figure 3) (p-value=0.204, 0.385) respectively. There was an insignificant difference between group A and group B 

regarding post-treatment used analgesia and post-treatment opioid dose (Figure 4) (p-value=0.326, 0.682) respectively (Table 1).  

 

Table 1 Comparison between group A and group B regarding post-treatment evaluation 

Post-treatment evaluation 

Group A 

(N=54)  

Group B 

(N=54) Test‡ 
p-value 

(Sig.) 
No. % No. % 

SRE        

No 44 81.5%  46 85.2% 

0.335 
0.935 

(NS) 

Radiotherapy to bone 6 11.1%  5 9.3% 

Clinical fracture 3 5.6%  2 3.7% 

Spinal cord compression 1 1.9%  1 1.9% 

ECOG PS        

ECOG 0 0 0%  3 5.6% 

3.176 
0.204 

(NS) 
ECOG 1 27 50%  27 50% 

ECOG 2 27 50%  24 44.4% 

Pain        

No pain 4 7.4%  4 7.4% 3.042 0.385 
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Mild pain 23 42.6%  31 57.4% (NS) 

Moderate pain 24 44.4%  18 33.3% 

Severe pain 3 5.6%  1 1.9% 

Analgesia        

Non-opioid 30 55.6%  35 64.8% 
0.966 

0.326 

(NS) Opioid 24 44.4%  19 35.2% 

Opioid dose        

Non-opioid 30 55.6%  35 64.8% 

1.502 
0.682 

(NS) 

Weak opioid 2 3.7%  1 1.9% 

day / 75mg> 4 7.4%  2 3.7% 

>75-150 mg per day 18 33.3%  16 29.6% 

‡ Chi-square test. 

p< 0.05 is significant. 

Sig.: Significance. 

 

 

 

 

Figure 1 Post treatment SREs in group A and group B: There is non-significant difference between post treatment skeletal related 

events in both groups regarding the occurrence of clinical fracture or spinal cord compression. 

 

There was a significant improvement of ECOG performance status among both groups where in both groups three patients 

(5.6%) had pre-treatment ECOG 3 and post-treatment ECOG 2; fifteen patients (27.8%) of group A had pre-treatment ECOG 2 and 

post-treatment ECOG 1 verus twelve patients (22.2%) of group B (Table 2). 
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Table 2 Treatment effect upon ECOG PS 

Group  A  

Pre-treatment 

ECOG PS 

Post-treatment ECOG PS 
Total 

ECOG 0 ECOG 1 ECOG 2 ECOG 3 

ECOG 0 0 0 0 0 0 

 (0%) (0%) (0%) (0%) (0%) 

ECOG 1 0 9 0 0 9 

 (0%) 16.7% (0%) (0%) (16.7%) 

ECOG 2 0 15 24 0 39 

 (0%) 27.8% (44.4%) (0%) (72.2%) 

ECOG 3 0 3 3 0 6 

 (0%) 5.6% (5.6%) (0%) (11.1%) 

Total 0 27 27 0 54 

 (0%) (50%) (50%) (0%) (100%) 

Test‡ 19.636 

p-value (Sig.) <0.001 (HS) 

Group  B  

Pre-treatment 

ECOG PS 

Post-treatment ECOG PS 
Total 

ECOG 0 ECOG 1 ECOG 2 ECOG 3 

ECOG 0 0 6 0 0 6 

 (0%) (11.1%) (0%) (0%) (11.1%) 

ECOG 1 0 6 6 0 12 

 (0%) (11.1%) (11.1%) (0%) (22.2%) 

ECOG 2 3 12 15 0 30 

 (5.6%) (22.2%) (27.8%) (0%) (55.6%) 

ECOG 3 0 3 3 0 6 

 (0%) (5.6%) (5.6%) (0%) (11.1%) 

Total 3 27 24 0 54 

 (5.6%) (50%) (44.4%) (0%) (100%) 

Test‡ 11.651 

p-value (Sig.) 0.008 (S) 

‡ Stuart-Maxwell test. p< 0.05 is significant. Sig.: Significance. 

 

 

Figure 2 Treatment effect upon ECOG PS 
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There was a significant decrease in pain severity among both groups (Table 3). 

 

Table 3 Treatment effect upon pain severity 

Group  A 

Pre-treatment 

pain 

Post-treatment pain 

Total No  

Pain 

Mild  

pain 

Moderate 

pain 

Severe  

pain 

No pain 0 0 0 0 0 

 (0%) (0%) (0%) (0%) (0%) 

Mild pain 4 14 2 0 20 

 (7.4%) (25.9%) (3.7%) (0%) (37%) 

Moderate pain 0 9 16 0 25 

 (0%) (16.7%) (29.6%) (0%) (46.3%) 

Severe pain 0 0 6 3 9 

 (0%) (0%) (11.1%) (5.6%) (16.7%) 

Total 4 23 24 3 54 

 (7.4%) (42.6%) (44.4%) (5.6%) (100%) 

Test‡ 14.455 

p-value (Sig.) 0.002 (S) 

Group  B 

Pre-treatment 

pain 

Post-treatment pain 

Total No  

pain 

Mild  

pain 

Moderate 

pain 

Severe  

pain 

No pain 1 1 0 0 2 

 (1.9%) (1.9%) (0%) (0%) (3.7%) 

Mild pain 1 16 3 0 20 

 (1.9%) (29.6%) (5.6%) (0%) (37.0%) 

Moderate Pain 2 13 9 0 24 

 (3.7%) (24.1%) (16.7%) (0%) (44.4%) 

Severe pain 0 1 6 1 8 

 (0%) (1.9%) (11.1%) (1.9%) (14.8%) 

Total 4 31 18 1 54 

 (7.4%) (57.4%) (33.3%) (1.9%) (100%) 

Test‡ 14.776 

p-value (Sig.) 0.002 

‡ Stuart-Maxwell test. p< 0.05 is significant. Sig.: Significance. 

 

 

Figure 3 Treatment effect upon pain severity 
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In opioid usage among both groups, there was a significant decrease where twenty patients (66.7%) of group A stopped opioid 

after treatment verus fourteen patients (25.9%) of group B (Table 4). 

 

Table 4 Treatment effect upon analgesia 

Group A 

Pre-treatment 

analgesia 

Post-treatment analgesia 
Total 

Non-opioid Opioid 

Non-opioid 10 2 12 

 (33.3%) (8.3%) (22.2%) 

Opioid 20 22 42 

 (66.7%) (91.7%) (77.8%) 

Total 30 24 54 

 (100%) (100%) (100%) 

Test‡ 13.136 

p-value (Sig.) 0.001(HS)> 

Group B 

Pre-treatment 

analgesia 

Post-treatment analgesia 
Total 

Non-opioid Opioid 

Non-opioid 21 0 21 

 (38.9%) (90%) (38.9%) 

Opioid 14 19 33 

 (25.9%) (35.2%) (61.1%) 

Total 35 19 54 

 (64.8%) (35.2%) (100%) 

Test‡ 12.071 

p-value (Sig.) <0.001 

‡ McNemar test. p< 0.05 is significant. Sig.: Significance. 

 

 

Figure 4 Treatment effect upon analgesia 

 

There was a significant decrease in opioid dose among both groups where two patients (3.7%) of group A had change their 

opioid to weak one versus three patients (5.6%) of group B (Table 5). 
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Table 5 Treatment effect upon opioid dose 

Group  A 

Pre-treatment 

opioid dose 

Post-treatment opioid dose 

Total No  

opioid 
Weak opioid 

<75 

mg/day 
>75-150 mg/day 

No opioid 9 3 0 0 12 

 (16.7%) (5.6%) (0%) (0%) (22.2%) 

Weak opioid 14 11 0 2 27 

 (25.9%) (20.4%) (0%) (3.7%) (50%) 

day/<75 mg 6 2 2 2 12 

 (11.1%) (3.7%) (3.7%) (3.7%) (22.2%) 

 day/>75-

150 mg 
1 2 0 0 3 

 (1.9%) (3.7%) (0%) (0%) (5.6%) 

Total 30 18 2 4 54 

 (55.6%) (33.3%) (3.7%) (7.4%) (100%) 

Test‡ 17.072 

p-value (Sig.) <0.001 (HS) 

Group B 

Pre-treatment 

opioid dose 

Post-treatment opioid dose 

Total No  

opioid 
Weak opioid 

<75 

mg/day 
>75-150 mg/day 

No opioid 21 0 0 0 21 

 (38.9%) (0.0%) (0%) (0%) (38.9%) 

Weak opioid 14 12 0 0 26 

 (25.9%) (22.2%) (0%) (0%) (48.1%) 

<75 0 1 1 2 4 

mg/day (0.0%) (1.9%) (1.9%) (3.7%) (7.4%) 

>75-150 0 3 0 0 3 

mg/day (0%) (5.6%) (0%) (0%) (5.6%) 

Total 35 16 1 2 54 

 (64.8%) (29.6%) (1.9%) (3.7%) (100.0%) 

Test‡ 19.455 

p-value (Sig.) <0.001 (HS) 

‡ Stuart-Maxwell test. 

p< 0.05 is significant. 

Sig.: Significance. 

 

4. DISCUSSION 

Among the literature, we found only three recent clinical trials that compare Zoledronic given every twelve weeks with Zoledronic 

given every four weeks in patients suffering from bone metastasis. Amadori et al.  did in Italy non-inferiority phase 3 trials. In this 

trial, they enrolled patient with breast cancer having solitary or multiple sites of bone metastasis. They had completed receiving 12–

15 months of Zoledronic to 4 weeks. Then, they were assigned to receive 4 mg of Zoledronic once every 3 months or every 1 month. 

They were followed up for at least 1 year (Amadori et al., 2013).  

Himelstein et al. did randomized, phase 3 trial in the USA, patients (n=1822) with metastatic breast cancer, metastatic prostate 

cancer, or multiple myeloma. They had solitary or multiple sites of bones involvement. Patients were randomized for receiving 

Zoledronic every four weeks (n = 911) versus every twelve weeks (n = 911) for 2 years (Himelstein et al., 2017). Hortobagyi et al. did 

a randomized phase 3 trial (Hortobagyi et al., 2017). Patients were randomized to receive 4 mg of Zoledronic every four versus every 

twelve weeks with placebo to temporary infusions for 1 year. Type of cancer included in our study was similar to Himelstein et al. 



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e2
5

0
2
 

ARTICLE ANALYSIS 

Study (Himelstein, et al., 2017) but differ than Amadori et al. (Amadori et al., 2013) and Hortobagyi et al. studies that included only 

breast cancer patients (Hortobagyi  et al., 2017).  

 Our study was a single center study while all three studies were multi-center studies. Our study enllored only 108 patients while 

all three studies included a larger sample size of metastatic patients. Our study was open-label study, also Amadori et al. (Amadori, 

et al., 2013). Our study was open-label in contrast to Himelstein et al. study where allocations were masked till registration and 

rolling of the patients occurred while in Hortobagyi et al. study masking of treatment allocation was done by giving every 12 weeks 

arm two placebo infusions (Hortobagyi et al., 2017). We included patients with ECOG score of 0 to 3 while Hortobagyi et al. included 

patients with ECOG of 2 or less (Hortobagyi et al., 2017). We excluded patients that received prior i.v bisphosphonates while in 

Amadori et al. study patients completed receiving 12–15 months Zoledronic acid monthly. (Amadori, et al., 2013), also in Hortobagyi 

et al. study, patients were eligible if they had received pamidronate sodium, Zoledronic acid, or a order of both for 9 doses or more 

throughout the first 10 to 15 months of treatment (Hortobagyi  et al., 2017).  

In our study, post-treatment skeletal related events had occurred in 18.5% of patients received Zoledronic every twelve weeks 

versus 14.8% of them received Zoledronic every four weeks, in agreement with Amadori et al. (Amadori et al., 2013) where 15% of 

patients had any SRE in patients receiving Zoledronic acid every twelve weeks or every four weeks. In our study, clinical fracture had 

occurred in 5.6% of patients received Zoledronic every twelve weeks versus 3.7% of them received Zoledronic every four weeks, in 

agreement with Amadori et al. (Amadori et al., 2013) where 4% had pathological fracture in patients receiving Zoledronic every four 

weeks or every twelve weeks, but in disagreement with Hortobagyi et al. (Hortobagyi et al., 2017). Where 8.9% non-vertebral 

pathologic fractures in patients taking Zoledronic every twelve weeks versus 7.5% of them receiving Zoledronic every four weeks.  

In our study, spinal cord compression had occurred in 1.9% of patients received Zoledronic acid every twelve weeks versus 1.9% 

of them received Zoledronic every four weeks, in agreement with Amadori et al. (Amadori et al., 2013). In our study, there was an 

insignificant difference between patient’s exposures Zoledronic every twelve weeks and patient takes Zoledronic every four weeks 

regarding pre-treatment ECOG performance status where ECOG ≥2 represented 83.3% of patients got Zoledronic every twelve 

weeks versus 66.7% of them received Zoledronic acid every four weeks, in agreement with Himelstein et al. (Himelstein  et al., 2017), 

also in disagreement with Amadori et al. (Amadori et al., 2013) and Hortobagyi et al. (Hortobagyi et al., 2017). In our study, there was 

an insignificant difference between group A where patients got Zoledronic every twelve weeks and patients received Zoledronic 

every four weeks regarding pre-treatment pain severity in agreement with Amadori et al.(Amadori et al.,2013)and Himelstein et al. 

(Himelstein et al., 2017) and Hortobagyi et al. (Hortobagyi et al., 2017). In our study, radiotherapy to bone was needed in 11.1% of 

patients exposed to Zoledronic every twelve weeks versus 9.3% of them exposed to Zoledronic acid every four weeks, in agreement 

with Amadori et al. (Amadori et al., 2013) and Hortobagyi et al. (Hortobagyi  et al., 2017).  

 

5. CONCLUSION 

3 month regimen of Zoledronic acid is non inferior to monthly regimen Zoledronic acid for in controlling pain and improving life 

quality of patient with bones metastasis. Moreover, it also achieves more economic benefit. So, it is a good treatment of bone 

metastasis due to prostate cancer, breast cancer, or multiple myeloma especially in solitary or few metastatic bone sites particularly 

in osteoblastic bony lesions or in non-risky areas. 

 

Recommendations 

We recommend larger sample and longer duration of follow up for determining the efficacy of longer interval of Zoledronic acid on 

bone metastasis. 
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