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4th  Kuwait International Pharmacy Conference 
 

  In February of this year, the Faculty of Pharmacy, Kuwait University, held  its 5th         
bi-annual  international conference for the advancement of pharmacy and pharmaceu-
tical sciences. This meeting was devoted to cancer-related issues focusing on novel ther-
apeutic strategies, in particular to overcome drug resistance. Several plenary sessions 
and proferred presentations, as well as posters discussed recent progress in both basic       
research and clinical management in oncology.  
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Chemotherapy cures  
Lymphoma  Hodgkinôs 

  

New drugs for Testicular Cancer 
Advent of mass breast screening 

1977 

Tamoxifen for Breast Cancer 
1986 

First targeted cancer drug 
rituximab  

1997 

Study links household radon 

exposure to lung cancer  

2000 
Gleevac transforms treatment 
for rare Leukemia, GI Cancer 

EGFR targeted drugs for 
Lung Cancer; erlotinib, 

gefitinib 
 

 Vaccine to prevent  
Cervical Cancer 

 1st targeted anti-Breast Cancer 
drug, trastuzumab (Herceptin) 

major impact on care  has 

 ipilimumab improves survival 

in advanced Melanoma 

Crizotinib improves DFS in   
patients with advanced  

Lung Cancer 

Human genome sequenced 

First "anti-angiogenic" drug  

bevacizumab  

CT scanning reduces Lung Cancer 
deaths among heavy smokers  

Adding palliative care to standard 
chemotherapy improves survival in  

advanced Lung Cancer  

2001 

20032003 

2004 
2004 

1965 

2010 

2010 

2014 

2006 

2010 

2013 
Nab-Paclitaxel and Gemcitabine 

improves survival in metastatic 

Pancreatic Cancer 

1st Chemotherapy drug for 
Hodgkinôs Lymphoma 

  

1949 
Smoking linked to Cancer 1950ôs 

Benzene cause of cancer 1988 

1998 

 cetuximab, panitumumab for  
advanced Colon Cancer 

 NCI, NHGR launch Cancer 
Genome Atlas 

2005 

   MILESTONES IN ONCOLOMILESTONES IN ONCOLOMILESTONES IN ONCOLOGY GY GY    

http://www.telegraph.co.uk/finance/newsbysector/pharmaceuticalsandchemicals 

/10883606/Race-to-make-the-drugs-that-trick-cancer-into-being-cured.html 

 

http://cancerprogress.net/top-5-advances-modern-oncology-1
http://cancerprogress.net/top-5-advances-modern-oncology-1
http://cancerprogress.net/top-5-advances-modern-oncology-4
http://cancerprogress.net/top-5-advances-modern-oncology-5
http://cancerprogress.net/timeline-date/fda-approves-first-ever-targeted-cancer-drug-rituximab?category=97
http://cancerprogress.net/timeline-date/fda-approves-first-ever-targeted-cancer-drug-rituximab?category=97
http://cancerprogress.net/top-5-advances-modern-oncology-3
http://cancerprogress.net/top-5-advances-modern-oncology-3
http://cancerprogress.net/timeline-date/first-targeted-drugs-lung-cancer-attack-egfr-receptor?category=97
http://cancerprogress.net/timeline-date/first-targeted-drugs-lung-cancer-attack-egfr-receptor?category=97
http://cancerprogress.net/top-5-advances-modern-oncology-2
http://cancerprogress.net/top-5-advances-modern-oncology-2
http://cancerprogress.net/timeline-date/first-targeted-anti-breast-cancer-drug-trastuzumab-herceptin-has-major-impact-care?category=97
http://cancerprogress.net/timeline-date/first-targeted-anti-breast-cancer-drug-trastuzumab-herceptin-has-major-impact-care?category=97
http://cancerprogress.net/timeline-date/first-targeted-anti-breast-cancer-drug-trastuzumab-herceptin-has-major-impact-care?category=97
http://cancerprogress.net/timeline-date/first-drug-shown-improve-survival-patients-advanced-melanoma?category=97
http://cancerprogress.net/timeline-date/first-drug-shown-improve-survival-patients-advanced-melanoma?category=97
http://cancerprogress.net/timeline-date/fda-approves-first-anti-angiogenic-drug-bevacizumab?category=97
http://cancerprogress.net/timeline-date/fda-approves-first-anti-angiogenic-drug-bevacizumab?category=97
http://cancerprogress.net/top-5-advances-modern-oncology-1
http://cancerprogress.net/top-5-advances-modern-oncology-1
http://cancerprogress.net/top-5-advances-modern-oncology-2
http://cancerprogress.net/top-5-advances-modern-oncology-2
http://cancerprogress.net/top-5-advances-modern-oncology-2
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The drug 

Researchers have found a new way to modify cell

-killing agents to make them selectively poison 

cancer cells, while avoiding healthy cells, accord-

ing to a paper published  in Nature Communica-

tions (N. Ueki et al. doi:1038/ncomms3735, 2013). The 

researchers deactivated a toxic agent, puromycin, 

by adding an acetylated lysine residue to it. The 

resulting compound, called 

Boc-KAc-Puro, is a pro-drug 

-the compound is biological-

ly inactive until it interacts 

with enzymes produced by 

the cancer cells it targets. 

The proposed activating en-

zymes include histone 

deacetylases (HDACs) and 

the protease cathepsin L 

(CTSL), which are more 

abundant in cancer cells. To 

activate the drug, the HDACs 

first deacetylate the lysine 

residue. Only after the 

deacetylation can CTSL re-

move the lysine from the puromycin, freeing it to 

kill any nearby cells by interrupting protein syn-

thesis. The paper 

proposes a clever 

way of making 

sure that the anti-

cancer drug gets 

activated only in 

designated tu-

mors by targeting 

two distinctive  

enzymes over-

expressed in cancer cells. 

 

Whatôs new 
Tumor-targeting pro-drugs are not a new concept  

and have been developed for several decades. The 

novel aspect of Boc-KAc-Puro is that it uses 

HDACs as triggering enzymes, and unleashes its 

toxicity in two steps rather than one. Having 

HDAC alone will not activate the drug as both 

HDAC and cathepsin L is required. The two-step 

triggering process makes it less likely that a non-

cancerous cell could activate the drugôs toxicity. 

As the pro-drug activates and demonstrates toxici-

ty only after having the two unique enzymes in can-

cer cells, the system demonstrates increased specific-

ity and safety compared to conventional pro-drugs 

targeting a single enzyme. The researchers found that 

Boc-KAc-Puro was able to kill a variety of cancer 

cells in vitro, and reduce tumour growth in mice in-

jected with human colon cancer cells. Meanwhile, 

non-cancerous cells were significantly less affected, 

both in vitro and in the mice. 

 

Importance  

Cancer researchers aim to tar-

get malignant cells selectively 

while leaving healthy cells un-

harmed. But most cancer cells 

operate using the same set of 

enzymes and cellular machin-

ery as normal cells, and drugs 

designed to kill cancer cells 

frequently harm normal cells as 

well. Much work has gone into 

creating pro-drugs activated by 

proteases expressed at high 

levels in cancer cells, but these 

pro-drugs are often unstable and become toxic in the 

presence of healthy cells. Additionally, researchers 

are working to 

slow cancer-

ous growth by 

inhibiting 

HDACs. But 

HDAC inhibi-

tors can also 

stymie the 

necessary 

work of the 

enzymes in normal cells. This technique could aid in 

the development of cancer drugs that kill more ma-

lignant cells and fewer benign ones. Acetylated ly-

sine could be added to a broad range of cancer-

killing drugs. According to the lead author, they just 

proved one example by using puromycin, and theo-

retically, they can use this small substrate to attach to 

other drugs to give them tumour selectivity. They 

also hope that the drug will work for diverse malig-

nancies beyond colon cancer, since HDACs and 

CTSL are elevated in many types of cancer cells. Boc

-KAc-Puro appeared to selectively kill pancreatic, 

cervical, and liver cancer cells in vitro. 

Stealth drugs - the next generation 

Prodrug  Active Drug 

Protonsil   Sulfanilamide 

Levodopa   Dopamine 

Talampicillin  Ampicillin 

Cyclophosphamide Phosphoramide mustard 

Diazepam   Oxazepam 

Azathioprine  Mercaptopurine 

Cortisone   Hydrocortisone 

Dipivefrin   Adrenaline 

Prednisone   Prednisolone 

Enalapril   Enalaprilat 

Ampicillin  Pivampicillin 

Examples of pro -drugs and their 
active metabolites  

Ueki et al Nature Comm 4, 2735 
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Needs improvement 

However, the authors of the study emphasize that 

much work needs to be done before Boc-KAc-

Puro makes it to the clinic. They continue to make 

modifications to the pro-drug to make it more can-

cer-cell selective. Additionally, the system should 

be confirmed by treating animals when cancers 

reach a later stage or have spread in the 

body. Some experts question how Boc-KAc-Puro 

is converted to puromycin, and how it achieves its 

selectivity. Although they think itôs an interesting 

concept, itôs very unclear how the thing works 

ñmechanisticallyò. In particular, they noted that 

there is insufficient evidence to definitively say 

CTSL is cleaving lysine from puromycin. 

   The authors made their case for CTSLôs role by 

producing fluorescent probes modified with lysine 

or acetylated lysine and using them to tag cancer 

cells. The probes fluoresced when exposed to the 

cancer cells, but in the presence of CTSL inhibitors, 

they showed little activity. The probes also showed 

little activity in non-cancerous cells. Although some 

experts stated that the inhibitors used in the study 

were not necessarily specific to CTSL and could 

have altered the activity of any number of proteases, 

the lead author of the study argued that two out of 

three inhibitors used had shown CTSL specificity 

in previous studies. They believe that a more defini-

tive way to test CTSLôs role in the unmasking of Boc

-KAc-Puro would be to genetically silence CTSL 

and see whether the drugôs toxicity was altered. Even 

so, they are  convinced that Boc-KAc-Puro does 

somehow selectively kill cancer cells. 
Source:  
Yandell K. Next Generation: Cancer Drug in Disguise: 

http://www.the-scientist.com/?articles.view/articleNo/38181/title/

Next-Generation--Cancer-Drug-in-Disguise/ (February 2015) 

FDA approved drugs for Oncology in 2014  

January 10:  accelerated 

approval for the combina-

tion of trametinib 

(Mekinist) and dabrafenib 

(Tafinlar); GSK, for treat-

ment of patients with un-

resectable or metastatic mel-

anoma with a BRAF V600E 

or V600 K mutation, as de-

tected by an FDA-approved 

test.  

 

February 12: accelerated approval to Pharmacy-

clics for ibrutinib 

(Imbruvica) for treatment of 

patients with chronic lym-

phocytic leukemia (CLL) 

who have received at least 

one prior therapyΦ 
 
April 17:  approved  atumumab (Arzerra) in combi-

nation with chlorambucil for previously untreated 

patients with CLL, for whom fludarabine-based 

therapy is considered inappropriate.  

 

April 21:  approved ramucirumab (Cyramza) from 

Eli Lilly for use as a single agent for treatment of 

patients with advanced or metastatic, gastric or gas-

troesophageal junction (GEJ) adenocarcinoma with 

disease pro-

gression on or 

after prior 

treatment with fluoropyrimidine- 

or platinum-containing chemo-

therapy. 

 

 

April 23: approved siltuximab (Sylvant) 

for the treatment of  

patients with multicentric Castleman dis-

ease who are HIV and human herpes vi-

rus negative. 

 

April 28:  approved an oral suspension 

of mercaptopurine (Purixan) for the 

treatment of patients with acute lym-

phoblastic leukemia as part of a combi-

nation  

regimen.  

 

April 29: accelerated approval to Novartis for 

ceritinib (Zykadia) for the treatment of patients with 

anaplastic lymphoma kinase (ALK)-positive, meta-

static non-small-cell lung cancer (NSCLC) with dis-

ease progression on, or who are intolerant to, crizo-

tinib.  

 

July 3:  accelerated approval to 

Spectrum Pharmaceuticals for 

Trametinib  

Dabrafenib  

Ibrutinib 

http://www.ncbi.nlm.nih.gov/pubmed/21750527
http://www.ncbi.nlm.nih.gov/pubmed/19284293
https://www.centerwatch.com/drug-information/fda-approved-drugs/drug/1306/imbruvica-ibrutinib
https://www.centerwatch.com/drug-information/fda-approved-drugs/drug/1306/imbruvica-ibrutinib
http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=0CAgQjRw&url=http%3A%2F%2Fwww.healthcap.eu%2Fpharmaceuticals%2F&ei=yvvYVIqLCMzfasHEgogD&psig=AFQjCNH2TFQn9ONxiCaovieY4iJBbDOMnA&ust=1423592778229523


 

 

 Vol 19, No 1              Drug Information For The Health Professional              5 

belinostat (Beleodaq) for treatment of patients with 

relapsed or refractory peripheral T-cell lymphoma. 

 

July 23:  approved Zydelig 

(idelalisib) from Gilead for the 

treatment of patients with relapsed 

CLL, in combination with rituxi-

mab, for whom rituximab alone 

would be considered appropriate 

therapy due to other comorbidities, 

follicular B-cell NHL and small 

lymphocytic lymphoma.  

 

August 14: approved bevacizumab 

(Avastin) solution for intravenous infu-

sion for treatment of persistent, recur-

rent, or metastatic cervical cancer, in 

combination with paclitaxel and cispla-

tin or paclitaxel and topotecan.  

 

September 4: accelerated  

approval to Merck for  

Pembrolizumab (Keytruda) for 

treatment of patients with un-

resectable or metastatic  

melanoma and disease progres-

sion following ipilimumab and, if 

BRAF V600 mutation positive, a BRAF inhibitor.  

 

October 10: approval to 

Helsinn for Akynzeo 

(netupitant and palono-

setron) for prevention of 

chemotherapy-induced 

nausea and vomiting,  

 

 

November 5: expanded the indication of ramu-

cirumab (Cyramza) to include its use in combina-

tion with paclitaxel for treatment of patients with 

advanced gastric or GEJ adenocarcinoma. 

 

November 14:  approved bevacizumab solution for 

intravenous infusion in combination with paclitax-

el, pegylated liposomal doxorubicin, or topotecan 

for the treatment of patients with platinum-

resistant, recurrent epithelial ovarian, fallopian 

tube, or primary peritoneal cancer.  

 

December 3: accelerated approval to Amgen for 

blinatumomab (Blincyto) for  treatment of Phila-

delphia chromosome-negative relapsed or refracto-

ry B-cell precursor acute lymphoblastic 

leukemia.  

 

December 4: approved ruxolitinib (Jakafi) 

for  treatment of patients with polycythe-

mia vera who have had an inadequate re-

sponse to, or are intolerant of, hydroxyurea.  

 

December 12: approved ramu-

cirumab (Cyramza) for use in 

combination with docetaxel 

for treatment of patients with 

metastatic NSCLC with dis-

ease progression on or after 

platinum-based chemotherapy.  

 

 

December 16: approved 

lanreotide (Somatuline De-

pot injection) for the treat-

ment of patients with un-

resectable, well or moder-

ately differentiated, locally 

advanced or metastatic gas-

troenteropancreatic neuro-

endocrine tumours to  

improve progression-free  

survival.  

 

 

December 19:  accelerated approval to AstraZeneca 

for olaparib (Lynparza), a new drug for women with 

advanced ovarian cancer associated with mutant 

BRCA genes, as detected by an FDA-approved test. 

 

 

December 22: accelerated approval to Bristol-Myers 

Squibb for nivolumab (Opdivo) for treatment of pa-

tients with un-resectable or metastatic melanoma 

who no longer respond to 

other drugs. 

 

 

 

 

https://www.centerwatch.com/drug-information/fda-approved-drugs/drug/100023/zydelig-idelalisib
https://www.centerwatch.com/drug-information/fda-approved-drugs/drug/100023/zydelig-idelalisib
https://www.centerwatch.com/drug-information/fda-approved-drugs/drug/100040/akynzeo-netupitant-and-palonosetron
https://www.centerwatch.com/drug-information/fda-approved-drugs/drug/100040/akynzeo-netupitant-and-palonosetron
https://www.centerwatch.com/drug-information/fda-approved-drugs/drug/100040/akynzeo-netupitant-and-palonosetron
http://www.cancernetwork.com/sites/default/files/images/media/FDA-approvals-2014-slide1_0.jpg
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The 5th KIPC focused on Cancer, with plenary ses-

sions presenting current research and clinical prac-

tice in the general areas of cancer therapeutics, 

drug delivery and chemo- resistance, and  

pharmaceutical care.  

   A keynote lecture by Gary Yee, reviewed both 

the successes and challenges in combating various 

cancers, with promise of new strategies 

in the post-genomic era, 

echoed by Fahd Al Mul-

la who described the use 

of new high throughput 

technologies to individ-

ualise patient treatment.  

   Stephan Grupp presented impres-

sive data on immune mediated T 

cell therapy using chimeric antigen re-

ceptors to treat pediatric leukaemia.  

   A broader perspective of clinical tri-

als data with promising new agents was 

presented by Jo Anne Zujewski and 

Jasem Al Barak.  

   The emerging recognition of EMT 

and microRNA both in tumour progres-

sion as well as their involvement in drug resistance 

was discussed in several talks by Fazlul Sarkar, 

Yunus Luqmani and Maitham Khajah.   

   William Elmquist and Arwyn Jones elaborated 

on drug 

uptake through various transporter mechanisms that 

include endocytotic pathways, while Abdelbary 

Elhissi described proliposome and nano-emulsion 

delivery systems.  

   The theme of herbal-derived medicinals by John 

Pezzuto was fol-

lowed up in sev-

eral proffered pa-

pers.  

   Several work-

shops dealt with 

automation in neoplastic prepara-

tions (Zubeir Nurgat), the increas-

ing role of immuno-oncology in patient management 

(Sherif Mohamed) and an audience 

participating session on patient 

counseling. 

   Poster view-

ing sessions 

were held 

each day, and 

some were 

selected for podium presenta-

tion; prizes were awarded. 

   A public awareness campaign organised with the 

assistance of the Kuwait Pharmacy Students Society 

directed at informing high school children and mem-

bers of the public about cancer care and the role of 

pharmacists met with considerable enthusiasm, and 

was well attended.  
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