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Study Protocol (V5) 

Treatment of Patients with Advanced Cancer by Targeting Cancer Stem Cells Using Modulators of the 

Renin-Angiotensin System  

Glossary 

ACE, angiotensin converting enzyme 
ACEI, angiotensin converting enzyme inhibitor 
AE, adverse event 
AGN, angiotensinogen 
ATI, angiotensin I 
ATII, angiotensin II 
ATIIR1, angiotensin II receptors 1 
ATIIR2, angiotensin II receptors 2 
ATRB, angiotensin receptor blocker 
COX-2, Cyclo-oxygenase-2 
CSC, cancer stem cell 
FUR, future unspecified research 
GBM, glioblastoma multiforme 
GMRITB, Gillies McIndoe Research Institute Tissue Bank 
HNsSCC, head and neck skin squamous cell carcinoma 
IGF, insulin growth factor 
IGFR-1, insulin growth factor receptor-1 
MM, malignant melanoma 
NSAID, nonsteroidal anti-inflammatory drug 
OCSCC, oral cavity squamous cell carcinoma 
PRR, pro-renin receptor  
RAS, renin-angiotensin system 
SCC, squamous cell carcinoma 
SAE, serious adverse event 
 

1. Aim of Study 

The aim of this study is to confirm the preliminary results on the use of agents that modify the renin-

angiotensin system in patients with metastatic and/or recurrent cancers, who have no other disease-

modifying treatments available. A successful outcome will be slowing of the progression of the cancer 

and/or improvement in the quality of life and/or the survival of cancer sufferers.  

2. Primary End Points 

For patients with the four types of cancer listed under #3: 

1. Survival beyond the expected survival, and/or: 

2. No deterioration or an improvement in quality of life.    

3. Hypothesis 

The following advanced recurrent cancers can be effectively controlled by targeting the cancer stem 

cells (CSCs) within cancer using modulators of the RAS: 

1. Oral cavity squamous cell carcinoma (OCSCC) 

2. Locally advanced and/or metastatic head and neck skin squamous cell carcinoma (HNsSCC) 
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3. Glioblastoma multiforme (GBM) 
4. Malignant melanoma (MM) 

4. Background 

Cancer stem cells (CSCs), the proposed origin of cancer, have been identified in many types of cancer 

including OCSCC1, MM2 and GBM3. These CSCs resist radiotherapy and chemotherapy and they go into 

a slow cycle state during these treatments4. This could explain the observation that cancers that have 

gone into remission following such treatments would return many years later. Our research group have 

recently identified CSCs in 12 different types of cancer5 including oral tongue SCC6, buccal mucosal SCC7, 

lip SCC8 and GBM9.  

The RAS is classically associated with 

blood pressure and body fluids regulation. 

Physiologically, the RAS consists of 

angiotensinogen (AGN) which is converted to 

angiotensin I (ATI), by renin. ATI is then 

converted to angiotensin II (ATII), by angiotensin 

converting enzyme (ACE). ATII, the active 

peptide, acts on its receptors, angiotensin II 

receptors 1 (ATIIR1) and angiotensin II receptor 2 

(ATIIR2) (Figure 1). Renin is formed by the 

cleavage of its inactive precursor, pro-renin to 

active renin, by various enzymes including 

cathepsin B10, as well as by binding to the pro-

renin receptor (PRR)11. Cyclo-oxygenase-2 (COX-

2) causes the upregulation of PRR12. β-blockers 

reduce the production of pro-renin13. 

Furthermore, insulin growth factor (IGF) which 

acts on insulin growth factor receptor-1 (IGFR-1) 

to promote conversion of pro-renin to active 

renin14, has been implicated in cancer 

metastasis15. Metformin is a known inhibitor of 

the IGF/IGFR-1 pathway16 (Figure 1). The action 

of ATII on ATIIR1 and ATIIR2 can be blocked by 

angiotensin receptor blockers (ATRBs) (Figure 1). 

The peptides derived from the RAS have been 

implicated in tumour progression17 and the 

expression of PRR has been associated with a 

poorer prognosis in cancer patients18.  

We have demonstrated the expression 

of components of the RAS, namely the PRR, ACE, ATIIR1 and ATIIR2 in the CSC population in 12 types of 

cancers5 including oral tongue SCC19, buccal mucosal SCC20and GBM21. This coupled with the 

understanding of the regulation of the RAS including the expression and function of cathepsin B22 and 

the IGF/IGFR-1 pathway15 led us to propose CSCs as a novel therapeutic target for cancer by modulation 

of the RAS using a cocktail of existing medications that are commonly used19-21. 

Numerous epidemiological studies have demonstrated the reduced incidence of cancer and/or 

improved survival of cancer patients taking medications that modulate the RAS, for example:  
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1. One third reduction of the risk of developing skin SCC in patients who are administered ACE inhibitors 

(ACEIs) or ATRBs23. 

2. Reduced risk of developing head and neck, gastric, colon and prostate cancers in patients on 

propranolol, a β-blocker24. 

3. A COX-1 and COX-2 inhibitor aspirin25, and COX-2 inhibitor ketorolac26, have been associated with 

a reduction in the risk of developing bowel cancer27 and reduction of breast cancer recurrence28, 

respectively. 

4. An increased overall survival for patients with GBM on ACEIs and ATRBs29. 

5. Improved relapsed-free survival of breast cancer patients who are on propranolol30.  

6. Improved survival in ovarian cancer patients who are on non-selective β-blockers31. 

7. Propranolol extends the life expectancy of patients with multiple myeloma32. 

8. Cathepsin B expression is associated with higher tumour grades and reduced overall survival in 

patients with OCSCC33 and administration of curcumin, an inhibitor for cathepsin B34, improves 

survival of OCSCC patients35. 

9. Metformin, an IGF/IGFR-1 blocker, improves survival of patients with uterine, ovarian, endometrial, 

breast and pancreatic cancers16,36. 

Recent reports propose the combined use of aspirin, propranolol and metformin in the treatment of 

breast cancer37. Our proposed study adds curcumin (a cathepsin B blocker), aliskiren (a renin blocker) 

and cilazapril (an ACEI), to treat cancer by controlling the CSCs. Losartan, an ATRB, will be used if a 

patient does not tolerate cilazapril. 

5. Rationale of the Study  

We have treated a small series of patients with advanced cancers that had relapsed following 

conventional treatments and for whom no further treatment was available, using a combination of 

medications that affect the RAS.  These patients had a life expectancy of 6 months. They have so far 

survived an average of 26 (range 18 -36) months with excellent quality of life. We wish to conduct a 

clinical study to confirm these results.   

6. Study Design 

This is an open-labelled ‘proof of concept’ interventional study. The patients being recruited for this 

study have exhausted treatment options and are generally expected to have limited life expectancy with 

a deteriorating quality of life. For these patients the average survival and their quality of life is relatively 

short with a median survival times of 7-10 months for recurrent head and neck SCC38, 6-8 months for 

metastatic melanoma39, and 12-15 months for GBM40 from diagnosis with a much shorter survival for 

recurrent GBM. Each subject will serve as his/her own control. The proposed study will record and 

compare ‘before’ (baseline) and ‘after’ data including the quality of life and the length of survival of the 

patients who have been treated. 

  

Inclusion Criteria 

1. Patients with the types of cancer listed under (2) below who have exhausted conventional 

treatment option(s), where further conventional treatment has a low prospect of a beneficial 

outcome. They will have a good performance status with a Karnofsky score41 of at least 60. The 

patients may be undergoing palliative care. 

2. Types of recurrent advanced cancers to be included in the study (25 patients for each group) 

are: 

a. OCSCC 



4 
 

b. Locally advanced and/or metastatic HNsSCC  

c. GBM 

d. MM 

3. The patients will be referred by their specialists or general practitioners or by word of mouth 

 

Exclusion Criteria 

1. Patients with a Karnovsky score <60. 

2. Patients who are not able to swallow medication (tablets and capsules) 

3. Patients who are on medications that increase renin levels, such as calcium channel blockers 

and diuretics 

4. Patients who are not motivated including those who are non-adherent, e.g., continue to smoke, 

abuse alcohol  

5. Children less than 16 years  

6. Patients older than 80 years  

7. Patients who are not competent to give consent. 

8. Patients who are on other studies or trials 

9. Presence of contraindications to any of the study treatments including asthma, blood pressure 

(BP) ≤100mmHg systolic, drug allergies, medications that interfere with the proposed 

treatments 

10. Patients who are taking anticoagulants (such as warfarin) and those with a bleeding diathesis  

11. Diabetic patients requiring treatment except those treated with metformin 

12. Presence of significant immune compromise including HIV infection, organ transplant patients 

on immunosuppression, chronic lymphocytic leukaemia  

13. Patients who are breastfeeding, pregnant or plan to be pregnant 

14. Presence of terminal organ failure including: 

a. Moderate or severe renal impairment (GFR <60mL/min)  
b. Moderate or severe chronic obstructive pulmonary disease  
c. Liver disease 

d. Congestive heart failure/myocardial infarction within the last 6 months. 

e. Cerebrovascular disease (CVA/TIA/dementia/hemiplegia).  

f. Moderate or severe peripheral vascular disease  

15. A second cancer that is not expected to impact on the results of this study 

16. Connective tissue diseases 

 

7. Data Collection  

Data to be collected includes: 

1. Demographic data of the patient including gender, age, co-morbidities (e.g., ischaemic heart 

disease, stroke, asthma, diabetes), smoking history, alcohol abuse, medications including the 

name/type/dosage of RAS modulators, aspirin and other NSAIDs, and anti-diabetic treatment. 

Any allergy and any contraindication to medications being used for the proposed study 

2. Details of the cancer before the original treatment(s) including TNM stage, clinical stage, 

histology grade, perineural invasion, lymphovascular invasion  

3. Details of previous treatment(s) with dates: surgery +/- radiotherapy +/- chemotherapy +/- 

biologic agents 

4. Dates and details of response to previous treatment(s) including the presence and loco-regional 

recurrence and/or site(s) distant metastasis 
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5. Re-staging details of the cancer at relapse including PET CT findings. 

6. Patient’s performance status assessed by Karnofsky score 

7. Documentation of the response to RAS modulation: pre- and serial measurements during 

treatment: 

i. Staging PET/CT:  

• For GBM, pre- and 3 and 6 months, and 12 months following initiation of treatment, 

if indicated, i.e., the patient has improved or is stable when compared to their 

baseline state. 

• For all other cancer types: pre- and 6 and 18 months, and 3 years following initiation 

of treatment if indicated, i.e., the patient has improved or is stable when compared 

to their baseline state. 

ii. Serial blood samples for routine blood tests: 

• Renal function (electrolytes and creatinine): 2 weekly after initiation and during 

escalation of treatment, or change of dosage of aliskiren, cilazapril or losartan 

iii. Serial blood samples: pre- and 3-monthly for 24 months following initiation of treatment; 

and then 4 monthly for 2 years and then 6-monthly for further 1 year, for: 

• Routine blood tests: full blood count, electrolytes and creatinine, liver function tests 

including GGT levels42 

• Blood samples to be stored at the Gillies McIndoe Research Institute Tissue Bank 

(GMRITB) for future unspecified research (FUR)  

8. Clinical examination (including BP measurement) and serial Karnofsky scores and quality of life 

assessments: pre-, 2-monthly for GBM patients and 3-monthly for patients with other cancer 

types, following initiation of treatment until exit of the study or completion of the study at 3 

years from initiation of treatment, using the EORTC QLQ-30 Questionnaires43 for all patients, 

and EORTC QLQ-BN20 for Questionnaires for GBM patients44 and EORTC QLQ-HN35 

Questionnaires for OCSCC and HNsSCC45.  

9. Death: date and cause of death 

10. Exit the trial and the reason(s) 

Participants would be invited to consider giving consent for the data and tissue samples to be used for 

FUR. Such tissue samples will be stored at the Gillies McIndoe Research Institute Tissue Bank (GMRITB) 

approved by the by the Northern Health and Disability Committee (approval #12NTB42). The data from 

the participants, will be identifiable by their NHI number but will otherwise be anonymised, and may be 

used for FUR and retained within the GMRI. 

 

8. Treatment regimen  

Because there are multiple steps within the RAS pathway where control (inhibition) can be exerted, this 

study is designed to block as many of these steps as possible to reduce the production of angiotensin 

peptides (Figure 1).  Medications that inhibit these different sites in the system are to be employed in a 

stepwise manner. Treatment will be initiated and titrated until the optimum dose as stated in the study 

protocol is achieved and/or as tolerated by the patients: 

The medications to be used in this study include: 

(1) Cilazapril, an ACEI, to block the action of ACE which increases the production ATII  

(2) Aliskiren, is a renin blocker that converts AGN to ATI. It needs to be taken at the same time each 

morning with food  



6 
 

(3) Celecoxib, an inhibitor of COX-2 which promotes the conversion of the non-active pro-renin to the 

active renin, by upregulation of PRR.  

(4) Curcumin is a well-established antagonist of COX-2 and the protease, cathepsin B. Therefore, its 

inclusion will reduce the conversion of pro-renin to renin. Curcumin is an active ingredient of a natural 

product, Turmeric. The inclusion of piperine (an active ingredient of pepper) in the formulation increases 

the bioavailability of Curcumin46. The formulation chosen for this study is listed on: 

http://nz.iherb.com/Doctor-s-Best-High-Absorption-Curcumin-with-C3-Complex-and-BioPerine-1-000-

mg-120-Tablets/12137 

(4) Aspirin, which promotes the conversion of the non-active pro-renin to the active renin, by 

upregulation of PRR. It is to be taken in the morning with food.  

(5) Metformin, which blocks the IGF/IGFR1 pathway that promotes the conversion of the non-active pro-

renin to the active renin. 

(6) Propranolol that inhibits the production of the pro-renin. 

(7) Losartan, blocks the action of ATII on ATIIR1, only to be used if patient does not tolerate ACEI. 

 

The treatment regimen includes initiation, escalation and maintenance of the oral medications. 

 

Initiation and Escalation (see Table 1 for dosing regimen): 

All medications will be administered orally. 

If the patient is already taking an ACEI, it will be changed to an equivalent dose of cilazapril which may 

be 1.25mg, 2.5mg or 5mg once daily.  A conversion guide is included in Appendix 1. Patient administered 

cilazapril will not receive losartan. 

If the patient is already taking a β-blocker, it will be changed to an equivalent dose of propranolol 

according to the conversion guide included in Appendix 1. 

If the patient is already taking an ARB, it will be changed to an equivalent dose of losartan according to 

the conversion guide included in Appendix 1. Patients administered losartan will not receive cilazapril. 

If the patient is already taking metformin, the dosage of the medication will be continued. 

Otherwise the patient will begin treatment according to following regimen:    

Aliskiren (150mg once daily)~Δ, celecoxib (200mg once daily), aspirin EC (100mg daily), metformin 

(250mg daily) and curcumin with piperine (1000mg twice daily, or once daily if patient develops bloating) 

are introduced (Grapefruit and grapefruit juice are contraindicated in patients taking aliskiren). 

As aspirin increases the risk of GI bleeding, omeprazole 20mg daily will be added to mitigate this risk. If 

the subject is already on a proton pump inhibitor or gastro-reflux medication this will be continued at 

the same dosage. 

After 2 weeks, propranolol 40mg twice dailyΔ is introduced and the dosage of metformin is increased (to 

250mg twice daily)*   

After 2 weeks, the dosage of propranolol is increased to 80mg in the morning and 40mg in the evening#  

and the dosage of metformin is increased (to 500mg in the morning and 250mg in the evening)* 

After 2 weeks, if the patient is already on cilazapril, the dosage is increased to 5mg once daily~Δ 

Otherwise add cilazapril 1.25mg once daily~Δ and the dosage of metformin is increased (to 500mg twice 

daily)* 

http://nz.iherb.com/Doctor-s-Best-High-Absorption-Curcumin-with-C3-Complex-and-BioPerine-1-000-mg-120-Tablets/12137
http://nz.iherb.com/Doctor-s-Best-High-Absorption-Curcumin-with-C3-Complex-and-BioPerine-1-000-mg-120-Tablets/12137
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After 2 weeks, the dosage of cilazapril is increased to 2.5mg once daily~Δ 

After another 2 weeks, cilazapril is increased to 5mg once daily~Δ 

If the patient cannot tolerate cilazapril 2.5mg, it is stopped, and losartan (50mg once daily)~Δ is 

introduced. The dosage of losartan is increased (to 100mg once daily)~Δ after 2 weeks 

~If systolic BP is ≥ 100 mmHg and the patient is asymptomatic. 
#If systolic BP is ≥ 100mmHg and heart rate is ≥ 50/minute and the patient is asymptomatic 
ΔRenal function is performed 2 weekly after initiation and during escalation of treatment or 2 weeks 

after changes of dosage of aliskiren, cilazapril or losartan. 

*If no nausea, vomiting or diarrhoea 

Dosing Management if Adverse Effects Occur: 

Certain adverse effects (e.g., angioedema in patients on cilazapril) would necessitate cessation of the 

medication. A cough associated with cilazapril would result in the cilazapril been substituted for losartan.  

For patients who develop minor adverse effects e.g., cold hands and excessive fatigue on propranolol, 

the dosage could be decreased. 

The dosing regimen is presented in the Table 1 below: 

Table 1 Dosing Regimen 

Week Aliskiren Aspirin EC Celecoxib Curcumin 

with 

Piperine 

Metformin Propranolol  Cilazapril 

0 150mg 

once daily 

100mg 

once daily 

200mg once 

daily 

1000mg 

twice daily 

250mg daily   

2 150mg 

once daily 

100mg 

once daily 

200mg once 

daily 

1000mg 

twice daily 

250mg twice 

daily 

40mg twice 

daily 

 

4 150mg 

once daily 

100mg 

once daily 

200mg once 

daily 

1000mg 

twice daily 

500mg mane  

250mg evening 

80mg mane 

40mg evening 

 

6 150mg 

once daily 

100mg 

once daily 

200mg once 

daily 

1000mg 

twice daily 

500mg twice 

daily 

80mg mane 

40mg evening 

1.25mg 

once daily 

8 150mg 

once daily 

100mg 

once daily 

200mg once 

daily 

1000mg 

twice daily 

500mg twice 

daily 

80mg mane 

40mg evening 

2.5mg once 

daily 

10 and 

onwards 

150mg 

once daily 

100mg 

once daily 

200mg once 

daily 

1000mg 

twice daily 

500mg twice 

daily 

80mg mane 

40mg evening 

5mg once 

daily 

 

 

 

Maintenance: 
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The treatment is maintained for the entire duration of the study, or ceased because of: side effects, it 

does not benefit the patient, or if the patient exits the study. Cost of the medications will be covered by 

the sponsor of this study beyond the duration of the study, up to 3 years from the initiation of treatment.    

 

9. Side Effects of the Medications 

The side effects of the medications are listed on Appendix 2. 

 

10. Contraindications to the Medications 

The contraindications to the medications included in the proposed study are listed below: 

 

Aspirin 

Aspirin is contraindicated in patients with a history of hypersensitivity to aspirin or any other NSAIDs 

which includes those who have/had attacks of asthma, angioedema, urticaria or rhinitis precipitated by 

aspirin or other NSAID; previous or active peptic ulceration, haemophilia, and severe cardiac failure. 

Caution is given in the use of Aspirin in patients with asthma, uncontrolled hypertension, allergic disease, 

dehydration, elderly, G6PD-deficiency, concomitant use of drugs that increase risk of bleeding 

(enoxaparin, clopidogrel), anaemia, thyrotoxicosis, and renal impairment. 

 

Celecoxib 

Celecoxib is contraindicated in patients with hypersensitivity to aspirin or any other NSAID—which 

includes those in whom attacks of asthma, angioedema, urticaria or rhinitis have been precipitated by 

aspirin or any other NSAID; ischaemic heart disease, cerebrovascular disease, peripheral arterial disease, 

and mild to severe heart failure; active gastro-intestinal ulceration or bleeding; inflammatory bowel 

disease; coronary artery bypass graft surgery; manufacturer advises avoid in sulfonamide 

hypersensitivity, severe renal impairment (GFR<30mL/min). 

Caution is given in the use of celecoxib in the elderly; coagulation defects; connective-tissue 

disorders; patients at risk of peptic ulceration or gastro-intestinal bleeding, history of cardiac failure, left 

ventricular dysfunction, hypertension in patients with oedema for any other reason, and in patients with 

risk factors for cardiovascular events; renal impairment; long term use of some NSAIDs may reduce 

female fertility (reversible on stopping). 

Celecoxib is contraindicated in patients with previous hypersensitivity to celecoxib, diabetic 

patients taking ARBs or ACEIs because of the risk of renal impairment, hypotension and hyperkalaemia.  

is to be avoided with the use of ARBs or ACEIs in patients with renal impairment (GFR <60mL/min). 

Grapefruit and grapefruit juice are contraindicated in patients taking. 

 

Aliskiren 

Aliskiren is contraindicated in patients with previous hypersensitivity to aliskiren, diabetic patients 

taking ARBs or ACEIs because of the risk of renal impairment, hypotension and hyperkalaemia. Aliskiren 

is to be avoided with the use of ARBs or ACEIs in patients with renal impairment (GFR <60mL/min) 

 

Curcumin 

Curcumin is contraindicated in patients with hypersensitivity to turmeric, gall bladder obstruction, gall 

stones, hyperacidity or gastrointestinal ulcers, obstruction of bile passages, pregnancy, and lactation. 

 

Cilazapril 
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Cilazapril is contraindicated in patients who are hypersensitive to the active substance and any other 

ACEIs. Like other ACEis, cilazapril is contraindicated in patients with a history of angioedema related to 

previous treatment with an ACEi. Cilazapril, like other ACEIs, is contraindicated in pregnancy and 

lactation. 

 

Metformin 

Metformin is contraindicated in patients with ketoacidosis, significant renal impairment (avoid if eGFR 

< 15 mL/min/1.73m2), undergoing general anaesthesia for surgery (suspend on morning of surgery, 

support with insulin if required, restart when renal function returns to baseline). Caution is given in the 

use of metformin in patients with renal impairment. 

 

Propranolol 

Propranolol is contraindicated in patients with hypersensitivity to the active substance or to any of the 

excipients. Propranolol as with other β-blockers must not be used in patients with any of the following 

conditions: known hypersensitivity to the substance; bradycardia, cardiogenic shock; hypotension, 

metabolic acidosis, after prolonged fasting, severe peripheral arterial circulatory disturbances, second- 

or third-degree heart block, sick sinus syndrome, untreated pheochromocytoma, uncontrolled heart 

failure, and Prinzmetal’s angina. Propranolol must not be used in patients prone to hypoglycaemia, i.e., 

patients after prolonged fasting or patients with restricted counter-regulatory reserves. Patients with 

restricted counter regulatory reserves may have reduced autonomic and hormonal responses to 

hypoglycaemia which includes glycogenolysis, gluconeogenesis and/or impaired modulation of insulin 

secretion. Patients at risk for an inadequate response to hypoglycaemia includes individuals with 

malnutrition, prolonged fasting, starvation, chronic liver disease, diabetes and concomitant use of drugs 

which block the full response to catecholamines.  

 

Losartan 

Losartan is contraindicated in patients with hypersensitivity to Losartan or other ARBs, in pregnancy and 

severe hepatic impairment. It should not be administered with aliskiren in diabetic patients taking 

diuretics.  

 

11. Significant Drug Interactions 

Significant drug interactions for each medication being used for this study are listed under each 

medication, below:  

Celecoxib 

Cidofovir, mifamurtide, adefovir, amiloride, ciclosporin, quinolones (e.g. ciprofloxacin, norfloxacin), 

dasatinib, apixaban, clopidogrel, dabigatran, warfarin, enoxaparin, methotrexate, lithium, prasugrel, 

acetazolamide, tricyclic antidepressants (e.g. amitriptyline, nortriptyline), desmopressin, nicorandil, 

tacrolimus, spironolactone, serotonin noradrenaline re-uptake inhibitors (e.g. venlafaxine), selective  

serotonin re-uptake inhibitors (e.g. citalopram, fluoxetine, sertraline, escitalopram),  NSAID’s (e.g., 

diclofenac, ibuprofen), alendronate, probenecid, thiazide diuretics (e.g., bendroflumethazide, 

indapamide, chlorthalidone), loop diuretics (e.g. furosemide, bumetanide), digoxin, corticosteroids (e.g. 

prednisone, dexamethasone, methylprednisolone), clozapine. 

 

Aliskiren 
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ACEIs, ARBs, itraconazole, cyclosporin, furosemide, rifampicin, potassium supplements, spironolactone, 

amiloride.  Grapefruit and grapefruit juice. 

 

Curcumin 

Enoxaparin, warfarin, dabigatran, clopidogrel, prasugrel, apixaban, alteplase, and tenecteplase. 

 

Cilazapril 

NSAID’s, furosemide, thiazide diuretics, spironolactone, amiloride, allopurinol, azathioprine, baclofen, 

cyclosporin, enoxaparin, heparin, potassium supplements, lithium, sirolimus, tacrolimus, tolvaptan, 

trimethoprim, co-trimoxazole, doxazosin. 

 

Metformin 

Acetazolamide, amisulpride, aripiprazole, beclomethasone (inhaled), bendrofluazide, bortezomib, 

budesonide (inhalation/systemic), capecitabine, chlorpromazine, thiazide diuretics, clonidine, 

citalopram, escitalopram, clozapine, dexamethasone, prednisone, prednisolone, haloperidol, isoniazid, 

olanzapine, paroxetine, fluoxetine, topiramate   

 

Propranolol 

Theophylline, clonidine, rizatriptan, verapamil, amiodarone, baclofen, chlorpromazine, diltiazem, 

flecainide, levothyroxine, pseudoephedrine, terbinafine (systemic), thalidomide, thioridazine, 

tranylcypromine, xylometazoline (systemic), antacids (mylanta or quickeze). 

 

Losartan 

Potassium sparing diuretics (e.g., spironolactone, triamterene, amiloride), potassium supplements, or 

salt substitutes containing potassium may lead to increases in serum potassium. Serum lithium levels 

should be monitored carefully if Lithium salts are to be co-administered with ARBs. NSAIDs including 

selective COX-2 inhibitors, especially in patients with impaired renal function. 

 

12. Other Medications/Treatments to be Continued During the Study 

During the study, apart from the medication(s) that are to be converted as listed under “Treatment 

Regimen” on P5 of the Study Protocol patients will continue their normal medications administered for 

other conditions. 

 

13. Other Medicines Not Permitted During Study 

Please see “Exclusion Criteria.” 

 

14. Safety and Monitoring  

The medications are of low risk and the adverse effects and safety profiles are well established. 

However, safety is of the utmost priority and measures will be undertaken to prevent or minimise risks 

to the patients. The patient’s safety will be actively managed by the researchers being mindful of the 

side effects of medications used for the study as listed on Appendix 1, as well as contraindications to the 

medications, and significant drug interactions listed above. 

Once enrolled, communication with the participants’ general practitioners and other relevant 

health professionals involved in the patient’s care by the investigators will be established. The 
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participants will be provided an information sheet including the ability to report side effects of the 

medications which are listed in Appendix 1. As part of the study the patients will be monitored regularly 

for side effects and response to the treatment. This will involve regular clinical assessments, 

measurements of blood pressure (including BP), pulse rate, serial blood samples (for renal function, etc), 

and PET CT scans, as outlined on p4 of the Study Protocol. 

At each visit the participants will be routinely questioned for any difficulty in taking the 

medication and questioned to assess compliance of the treatment. These will be dated and the 

participants will be asked to bring these in to the follow up sessions. This will allow for a visual check on 

compliance, i.e. tablet count.  

 

15. Study Plan and Timing of Procedures 

The study and timing of procedures covering the recruitment, enrolment, treatment and monitoring for 
the duration of the study are provided in the document ‘Study and Timing of Procedures’ (Appendix 3). 
 

16. Handling of Adverse Events and Emergencies During Study 

Any patient who has suffered a serious adverse event (SAEs) will need immediate clinical review. The 

clinician must see the patient and contact the investigators to determine whether to stop a particular 

medicine. 

All adverse events (AEs) and SAEs will be collected and reviewed by a Data Safety Management 
Board (DSMB) at 3 monthly intervals. 

The participants will be contacted by the research nurse by phone about the results of the blood 

tests and PET CT scan within one week of the results becoming available.  

The participants will also be informed if the investigators became aware of new important 

information, such as SAEs, and any changes will be provided in a revised info sheet for the participants 

who will be asked to consent for on-going study. 

The participants will be able to choose if they wish to receive a copy of the overall study results, 

after the whole study has been completed. An HDEC approved study summary letter will be provided to 

these participants and participants will be invited to contact the researchers if they have any questions 

or concerns. 

 

17. Criteria for Exclusion During Trial  

The participants will exit the study because of his/her decision, death, leaving the country, or significant 

deterioration of general health during the study period as assessed with a Karnofsky score of <60. 

The sponsor of the study will review the data from the study participants at 6 monthly intervals. 

More than one SAE in a patient will trigger a review of patient safety and consideration whether to 

terminate the study. The lack of efficacy during the interim analysis of the results and/or evidence of 

treatment safety concerns will lead to termination of the study. 

18. Recruitment 

As the potential participants are part of a vulnerable population with terminal cancer, measures will be 
put in place to mitigate this potential risk. For example, the patients will be approached by a third party 
(e.g., research nurse) rather than the investigators. The catchment of the participants will primarily be 
Central and Mid-Central regions with a combined population of over 1 million but will include the entire 
country. 
 

19. Duration of Study  
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The duration of the study will be 3 years, as this duration will determine the effectiveness of the 

proposed treatment regime. However, patients who have been successfully treated at the end of this 

trial period may wish to continue with the medications beyond the end of the study. Although not part 

of the trial their progress may be followed by the investigators. 

 

20. Patients who drop out of the study 

Patients who drop out of the study will continue to be under the care of their GP, and their GP will be 

notified so that they will be responsible for their ongoing treatment. By having 25 subjects in each cancer 

group, the study is sufficiently powered statistically that a drop out level of more than 40% will still allow 

meaningful outcomes to be determined. Drop outs will be replaced to ensure at least 15 patients from 

each cancer group complete the study. 

 

21. Statistical analyses 

 

This study will use a before and after comparison (pre-test versus post-test) of the data using the patient 

as their own controls. The most powerful statistical test for this purpose is the t-test for related samples. 

The sample size calculation for this method requires the following parameters: 

α = The threshold probability for rejecting the null hypothesis (Type I Error) 0.050 for a two-sided test. 

But as the patients are not expected to get better a one-sided value is used 0.100.   

β = The probability of failing to reject the null hypothesis (Type II Error). 

E = The Effect size. A common convention is to use the standardised value 0.500 where this is unknown. 

S is the Standard Deviation of the outcome in the population obtained from survival studies. Here it is 

2.000 (estimated from published survival studies).   

S(Δ) = The Standard Deviation of the CHANGE in the outcome.  

            Where this is unknown it is found using the formula S(Δ) = S(2(1-r within)1/2 

            Here 2.000 is substituted for S, and rwithin is 0.875. The result is A (= 1.000).  

The standard normal deviate for α is Zα = 1.645, and for β = Zβ = 0.842. 

When A =1.000 and B = (Zα + Zβ)2 = 6.183 & C = (E/S(Δ))2  = 0.250. 

Then AB/C = 24.73 (25) cases for the present study.  (For a two-sided test the sample would have 

required 31 cases)47, 48.  

Any quantifiable measure will be tested using the t-test for related samples. This includes results from 

the Quality of Life questionnaires, performance status of the patients, tumour number and size and 

activity (measured by PET CT) of the primary site and/or metastases. 

 

22. Investigators 

Principle investigator: Dr Swee Tan, GMRI and HVDHB 

 

23. Co-investigators 

Dr Tinte Itinteang, Dr Paul Davis, Prof Reginald Marsh, GMRI 

 

23. Collaborators 

Dr Miriama Delaibatiki (radiation oncologist MCDHB – head and neck cancers) 

Dr Agadha Wickremesekera (neurosurgeon CCDHB - GBM) 
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Dr Jamie Evans (radiation oncologist CCDHB – head and neck cancer) 

Dr Chris Adams (plastic surgeon HVDHB – melanoma) 

Dr Craig MacKinnon (head and neck surgeon HVDHB – head and neck cancer) 

 

24. Dissemination of Results 

Results of this study will be presented in conferences and published in peer-reviewed journals. 
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Appendix 1 Conversion Charts for ACE Inhibitors, β-blockers, and ARBs 

ACE Inhibitor Conversion Chart 

Drug Approximate dose 
equivalence 

Once daily dosing Usual maximum daily 
dose 

Cilazapril 1.25mg Yes 5mg  

Captopril 6.25mg No – usually BD or TDS 150mg 

Enalapril maleate 2.5mg Yes (can be BD) 40mg 

Lisinopril 5mg Yes 80mg 

Perindopril erbumine 1mg Yes 8mg 

Quinapril 5mg Yes (can be BD) 40mg 

 

β-blocker Conversion Chart 

Drug Approximate dose 
equivalence 

Frequency Usual maximum daily 
dose 

Propranolol 40mg BD 320mg 

Atenolol 25mg OD 100mg 

Bisoprolol fumarate 5mg OD 20mg 

Carvedilol 12.5mg BD 100mg 

Celiprolol 100mg OD 400mg 

Labetalol 100mg BD 800mg 

Metoprolol succinate CR 47.5mg OD 190mg 

Metoprolol tartrate 25mg BD 300mg 

Nadolol 40mg OD 160mg 

Pindolol 7.5mg BD 45mg 

Sotalol 40mg BD 320mg 

Timolol 15mg OD 60mg 

 

ARB Conversion Chart 

Drug Approximate dose 
equivalence 

Frequency Usual maximum daily 
dose 

Losartan 50mg OD 150mg 

Candesartan 8mg OD 32mg 

Ibesartan 150mg OD 300mg 
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Appendix 2 Side Effects of Medication Used in the Study 

 

Propranolol 

Common (1-9.9%):  

General: Fatigue and/or lassitude (often transient).  

Cardiovascular: Bradycardia, cold extremities, Raynaud's phenomenon. CNS: Sleep disturbances, 

nightmares.  

Uncommon (0.1-0.9%):  

Gastrointestinal: Gastrointestinal disturbance, such as nausea, vomiting, diarrhoea.  

Rare (0.01-0.09%) 

General: dizziness.  

Blood: Thrombocytopaenia.  

Cardiovascular: heart failure deterioration, precipitation of heart block, postural hypotension, which 

may be associated with syncope, exacerbation of intermittent claudication.  

CNS: Hallucinations, psychoses, mood changes, confusion, memory loss.  

Skin: Purpura, alopecia, psoriasiform skin reactions, exacerbation of psoriasis, skin rashes. Neurological: 

Paraesthesia. Eyes: Dry eyes, visual disturbances.  

Respiratory: Bronchospasm may occur in patients with bronchial asthma or a history of asthmatic 

complaints, sometimes with fatal outcome.  

Very rare (<0.01%):  

Endocrine system: Hypoglycaemia in neonates, infants, children, elderly patients, patients on 

haemodialysis, patients on concomitant antidiabetic therapy, patients with prolonged fasting and 

patients with chronic liver disease has been reported.  

Investigations: A increased antinuclear antibodies has been observed, however the clinical relevance of 

this is not clear.  

Nervous system: Isolated reports of myasthenia gravis like syndrome or exacerbation of myasthenia 

gravis have been reported.  

Discontinuance of the medicine should be considered if, according to clinical judgement, the well-being 

of the patient is adversely affected by any of the above reactions. Cessation of therapy with a beta-

blocker should be gradual. In the rare event of intolerance, manifested as bradycardia and hypotension, 

the medicine should be withdrawn and, if necessary, treatment for overdosage instituted. 

 

Aliskerin 

Common:  

Gastrointestinal: diarrhoea (2.3%)  

Musculoskeletal: musculoskeletal symptom  

Neurologic: dizziness, headache (2.4% to 6.2%)  

Renal: Serum blood urea nitrogen raised, serum creatinine raised 

Serious:  

Cardiovascular: hypotension  

Endocrine metabolic: hyperkalaemia (0.9%)  

Immunologic: anaphylaxis, hypersensitivity reaction  

Musculoskeletal: increased creatinine kinase level (1%)  
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Neurologic: seizure  

Renal: renal impairment  

Other: angioedema (0.06%) 

 

Celecoxib 

Common:  

Cardiovascular: Hypertension (2-12%) 

Gastrointestinal: Diarrhoea (4-10%), nausea (3-7%) 

Neurological: headache (10-15%) 

Serious: 

Cardiovascular: Myocardial infarction (0.1% to 1.9%), Torsades de pointes, Ventricular hypertrophy 

(0.1% to 1%) 

Dermatologic: Erythema multiforme, Erythroderma, Generalized exanthematous pustulosis, acute, 

Stevens-Johnson syndrome, Toxic epidermal necrolysis 

Endocrine metabolic: Hyperkalaemia 

Gastrointestinal: Gastrointestinal haemorrhage (less than 0.1%), Gastrointestinal perforation (less than 

0.1%), Gastrointestinal ulcer, Inflammatory disorder of digestive tract 

Hematologic: Haemorrhage, Thrombosis (1.2%) 

Hepatic: Fulminant hepatitis, Hepatotoxicity (Rare), Increased liver enzymes (0.1% to 1.9%), Liver failure. 

Immunologic: Anaphylactoid reaction, Drug reaction with eosinophilia and systemic symptoms 

Neurologic: Cerebrovascular accident 

Renal: Acute renal failure, Injury of kidney 

Respiratory: Asthma, Bronchospasm (0.1% to 1.9%) 

 

Aspirin 

Common: Increased bleeding tendencies, dyspepsia. 

Uncommon: Urticaria, rhinitis, dyspnoea 

Rare: Thrombocytopenia, agranulocytosis, aplastic anaemia, hypersensitivity reactions, angio-oedema, 

allergic oedema, anaphylactic reactions including shock. 

 

Cilazapril 

Common: Fatigue, hypotension, dyspepsia, nausea and other gastrointestinal disturbances, headache, 

rash and coughing 

Uncommon: Tachycardia, palpitations and chest pain 

Rare: Skin rashes including erythema multiforme and toxic epidermal necrolysis may occur. 

Photosenstivity, alopecia and other hypersensitivity reactions. 

 

Metformin 

Common: Mild gastrointestinal symptoms (such as diarrhoea, nausea, vomiting, loss of appetite) are the 

most frequent reactions to metformin (>1/10), especially during the initial treatment period. These 

symptoms are generally transient and resolve spontaneously during continued treatment. 

Very Rare: Lactic acidosis is a very rare (<1/10,000) but serious metabolic complication that can occur 

due to metformin accumulation during treatment A decrease of vitamin B12 absorption with a decrease 

in serum levels has been observed in patients treated long-term with metformin. Skin and subcutaneous 

tissue disorders. Mild erythema, pruritus and urticaria have been reported in some hypersensitive 
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individuals. Nervous system disorders Common Metallic taste (3%). Hepatobiliary disorders. Isolated 

reports of liver function test abnormalities or hepatitis resolving upon metformin discontinuation. 

 

Curcumin 

Common: Stomach upset, nausea, dizziness, bitter taste, dermatitis or diarrhoea 
Very Rare: Abnormal heart rhythm 

 

Losartan 

Common: Cold or flu symptoms such as stuffy nose, sneezing, sore throat, fever, muscle cramps, pain in 
the legs or back, stomach pain, diarrhoea, headache, dizziness, tired feeling, sleep problems (insomnia) 
 


