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Christina Lau

The US Preventive Services Task Force 
(USPSTF) has suggested in a draft rec-
ommendation statement that clinicians 

should offer tamoxifen or raloxifene to wom-
en with an increased risk of primary breast 
cancer and a low risk of adverse events from 
the drugs. 

The current document reaffirms the 
USPSTF’s previous recommendations in 
2002, when clinicians were merely encour-
aged to discuss the option of chemopreven-
tion and inform patients of the risks and 
benefits. [http://www.uspreventiveservices-
taskforce.org/draftrec4.htm]

“Many women with an estimated 5-year 
breast cancer risk of ≥3 percent are likely to 
have more benefit than harm from using 
tamoxifen or raloxifene, although the balance 
depends on age, race/ethnicity, the medica-
tion used, and whether or not the patient has 
a uterus,” wrote the panel. 

The new recommendations are based on a 
recent systematic review of seven randomized 
controlled trials of tamoxifen or raloxifene. In 
those trials, the selective estrogen receptor 
modulators (SERMs) reduced the incidence of 
invasive breast cancer by 7-9 cases per 1,000 
women over 5 years compared with placebo. 
[Ann Intern Med 2013;158:604-614] 

The incidence of breast cancer was lower 
with tamoxifen than with raloxifene. In an 
updated analysis of the head-to-head STAR 
study (Study of Tamoxifen and Raloxifene), 
tamoxifen reduced breast cancer incidence more 
than raloxifene by 5 cases per 1,000 women.

However, neither drug reduced breast 
cancer-specific or all-cause mortality.

The two SERMs also reduced the incidence 
of fractures. For example, raloxifene reduced 
vertebral fractures by 7 cases per 1,000 
women, while tamoxifen reduced nonverte-
bral fractures by 3 cases per 1,000 women.

“But tamoxifen increased the incidence of 
thromboembolic events more than raloxifene 
by 4 cases per 1,000 women. It also increased 
the incidence of endometrial cancer and 
cataract compared with placebo and raloxi-
fene,” pointed out the authors. 

In view of the potentially serious adverse 
events, the USPSTF does not recommend 
use of the SERMs  for chemoprevention 
by women who are not at increased risk of 
breast cancer.

At present, few women in the US use tamox-
ifen or raloxifene to prevent primary breast 
cancer. According to authors of the review, 
reasons include side effects of the drugs, and 
the lack of clear methods to identify the best 
candidates for therapy. 

Although 13 risk-stratification models 
were examined in the review, the authors 

Task force recommends SERMs to 
prevent breast cancer
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As the cost of cancer care continues 
to rise, efforts have been directed 

towards improving the cost-effectiveness 
of treatment, as well as the prevention 
and early detection of malignancies. While 
some screening practices remain contro-
versial, the use of vaccines to prevent 
certain cancers is now recommended by 
health authorities around the world. 

Despite current recommendations, 
cost has remained an important barrier to 
universal uptake of the human papillo-
mavirus (HPV) vaccine in some countries. 
As reported in this issue, researchers have 
shown that two doses of the HPV vaccine 
may offer similar protection against cervical 
cancer in young adolescents compared with 
three doses.

Another recent development is in the 
chemoprevention of breast cancer. As 
reported in our cover story, clinicians are 
now encouraged to offer tamoxifen or 
raloxifene to women at increased risk of the 
disease. 

While development of cancer prevention 
agents is at its early phase, the US National 
Cancer Institute has implemented a compre-
hensive program to expedite drug develop-
ment in this area. The program will help 
researchers address the unique challenges 
in this field and move drugs forward in the 
prevention pipeline.

 
    The Editor

Overcoming challenges in cancer prevention

noted that they were only modest predictors 
of breast cancer. “Most models performed 
only slightly better than the use of age alone 
to predict risk,” they reported. “Although 
the FDA approved the use of tamoxifen or 
raloxifene to prevent breast cancer in those 
with a 5-year risk of ≥1.67 percent under the 
Gail model, women aged ≥60 years without 

other risk factors would meet this threshold 
by age alone.”

Furthermore, data were lacking on adher-
ence measures and the use of the SERMs  
by women who are nonwhite, premeno-
pausal, or have comorbid conditions, they 
added.                                                             
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WT1: New leukemia treatment target

The intracellular oncoprotein Wilms tumor 
1 (WT1) may become a new target in 

leukemia treatment as several investigational 
therapies are designed to target this protein 
known to be a culprit in many cancers.

One such therapy involves the use of WT1-
specific donor T cells treated with interleu-
kin-21 (IL-21). Unlike ordinary donor T cells, 
WT1-specific T cells can fight cancer without 
attacking healthy cells, and IL-21 treatment prolongs the WT1-specific T cells’ lifespan. Prelimi-
nary results in leukemia patients showed prolonged remission without toxicity or graft-versus-
host disease. [Sci Transl Med 2013;5:174ra27]

Another candidate is a monoclonal antibody called ESK1 that attacks WT1 after its degra-
dation in cells. ESK1 binds to several leukemia and solid tumor cell lines as well as primary 
leukemia cells, and showed potent antitumor efficacy against human leukemia cells in a mouse 
model. [Sci Transl Med 2013;5:176ra33]                                                                                                        

Natural condiments cut carcinogens in 
cooked meat

Use of certain natural condiments as meat seasoning can 
reduce the formation of carcinogenic compounds during 

cooking, according to research by the University of Hong 
Kong.

Meat contains high amounts of creatine, amino acids and 
glucose, which are prone to carcinogen formation during 
high-temperature cooking. “Under high temperatures, these 
compounds combine to form heterocyclic amines [HAs] 
known to be carcinogenic in animal models,” explained 
lead researcher Dr. Ming-Fu Wang of the School of Biological Sciences.

He found that natural condiments such as narigenin-containing grapefruit, orange peel and 
tomato sauce, and proanthocyanidin-containing cinnamon and green tea can  significantly 
reduce the formation of carcinogenic HAs in cooked meat. “Naringenin, for example, binds 
to the precursor of a carcinogenic HA during cooking to form a compound proven to induce 
cancer cell autophagy and suppress tumor growth in vivo,” Wang noted.                                     
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Diagnostic chip captures circulating 
tumor cells

Researchers have recently developed a device to 
capture circulating tumor cells (CTCs), which 

may be used to detect early metastasis. [Sci Transl Med 
2013;5:179ra47]

The new device, called CTC-iChip, is a third-gener-
ation microchip that sorts out CTCs regardless of their 
expression of the surface antigen EpCAM. 

Although CTCs tend to express EpCAM, they may 
not be detectable in cancers with low or negative Ep-
CAM expression. With the CTC-iChip, researchers cap-
tured EpCAM-negative CTCs from breast and pancre-
atic cancers and melanoma, as well as EpCAM-positive 
CTCs.

This device may help researchers study metastasis, 
which has been limited by the inability to quickly and reliably isolate CTCs.                        
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American Association for Cancer Research (AACR) Annual Meeting, April 6-10, Washington DC, USA – 
Radha Chitale reports

 A novel antibody-drug conjugate may 
expand treatment options for hard-
to-treat ovarian cancer by targeting 

a trans-membrane protein more common 
in cancer tissues than in normal tissues, ac-
cording to results of a phase I study. [Ab-
stract LB-290]

The drug showed activity in women 
whose cancers were platinum-resistant. 
Platinum-based chemotherapy is one of 
the most common therapeutic regimes for 
ovarian and breast cancers, and women who 
do not respond have dramatically fewer 
treatment options and poorer outcomes. 

“The drug we tested in this clinical trial, 
DMUC5754A, is from a new class of drugs 
called antibody-drug conjugates,” said lead 
author Dr. Joyce F. Liu of the Dana-Farber 
Cancer Institute and the Harvard Medical 
School in Boston, Massachusetts, USA. 

“This drug consists of a monoclonal 
antibody and a potent cytotoxic agent 
joined by a cleavable linker. The antibody 
identifies a protein, MUC16, which is highly 
expressed in ovarian cancers, and directs 
the cytotoxic agent to kill the cancer cells.” 

The rationale behind the development of 
DMUC5754A was that disrupting MUC16 
may limit its role in inhibiting natural 
killer  cell-mediated anti-tumor cytotoxic 
responses, which would stop cancer 
cell proliferation. The specificity of the 

antibody for MUC16 prevents the conju-
gated cytotoxic agent, which is otherwise 
too toxic to use for general chemotherapy, 
from harming healthy tissue. 

In their study, Liu and colleagues 
evaluated the safety, pharmacokinetics 
and pharmacodynamics of DMUC5754A 
in 44 women with advanced, recurrent, 
platinum-resistant ovarian cancer (median 
age, 62 years). Tumor tissue was assessed 
for MUC16 expression, and clinical activity 
was evaluated using the RECIST criteria. 

One patient had a complete response to 
therapy, and four had partial responses. The 
researchers noted these patients had high 
MUC16 expression in their cancer cells. Six 
more patients showed minor response to 
therapy. 

The most common adverse events were 
fatigue, nausea, vomiting, decreased 
appetite, peripheral neuropathy, and 
diarrhea. Two cases of dose-limiting toxici-
ties were reported, including one case of 
serious neutropenia and another of uric 
acid increase. In addition, there were two 
cases of small intestine obstruction and one 
case of hypocalcemia. 

The researchers called the safety profile 
and anti-tumor activity of DMUC5754A 
“encouraging”, and are planning further 
studies to compare the antibody-drug  
conjugate with standard chemotherapy.    

Antibody-drug conjugate promising for 
platinum-resistant ovarian cancer
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A blood test that can detect oncogenic 
mutations in drug-resistant gastroin-

testinal stromal tumors (GIST) better than 
biopsies may become the standard of care 
within the next decade, according to research 
from the Dana-Farber Cancer Institute and 
the Harvard Medical School in Boston, Massa-
chusetts, US. [Abstract LB-295]

“It is a real issue that when you do biopsies 
on tumors located a few inches away or on the 
other side of the body, you may get different 
answers from molecular analysis,” said lead 
researcher Dr. George Demetri of the Dana-
Farber Cancer Institute. “With this blood test, 
you get a robust summary statement about 
all the different mutations present across 
different tumors in the body.” 

The blood test was run on samples drawn 
from patients who participated in the phase 
III GRID (GIST-Regorafenib In Progres-
sive Disease) trial, which demonstrated 
that regorafenib improved progression-free 
survival vs placebo in GIST patients who 
failed imatinib and sunitinib. 

The researchers were concerned with 
the KIT gene, which makes cancer-driving 
proteins. Regorafenib targets these proteins, 
as do imatinib and sunitinib, and they 
hypothesized that traditional tumor tissue 
analysis would be able to detect primary DNA 
mutations but mutations occurring after drug 
resistance would go undetected. 

Meanwhile, blood samples collected at 
baseline and after patients developed resis-
tance were analyzed using highly-sensitive 
PCR designed to find rare sequences and 

mutations in RNA. 
Primary KIT gene mutations occurred in 60 

percent of the blood samples and 65 percent 
of the tumor tissue samples. Subsequent KIT 
mutations following resistance were found in 
48 percent of blood samples and 12 percent of 
tumor tissue samples. 

“Nearly half of the plasma samples in 
which secondary KIT mutations were identi-
fied harbored multiple secondary mutations, 
consistent with the results of previous studies 
on fresh tumor biopsies taken following resis-
tance to both imatinib and sunitinib,” the 
researchers said. 

In addition to the sensitivity of the blood 
test, the researchers pointed out that the 
technology could improve the efficacy of 
targeted therapy when there may be multiple 
mutations of the same gene for a single 
disease. 

“Going forward, we hope to develop 
the most rational drug combinations and 
better tests to match patients with the most  
effective therapies,” Demetri said.                  

Blood test superior to biopsy in detecting 
oncogenic mutations 
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Less frequent mammograms increase 
breast cancer mortality in older women

 Waiting years between mammograms 
significantly increased elderly women’s 

likelihood of dying from breast cancer, 
according to a recent study. [Abstract 157]

“We found that for women aged ≥75, a 
longer interval between the last mammogram 
and the date of breast cancer diagnosis was 
associated with a greater chance of dying 
from breast cancer,” said lead researcher 
Dr. Michael S. Simon of the Barbara Ann 
Karmanos Cancer Institute and Wayne State 
University School of Medicine in Detroit, 
Michigan, US. 

His group included data from 8,663 
women aged 50-79 years who participated in 
the Women’s Health Initiative observational 
study or clinical trial and were diagnosed 
with breast cancer over an average of 12.2 
years of follow-up. 

Twenty-three percent of women with an 
interval of ≥5 years between their last mammo-
gram and breast cancer diagnosis were found 
to have advanced disease, compared with 20 
percent of women whose mammogram-to-
diagnosis interval was between 6 months and 
1 year (p=0.05). 

Estrogen receptor-negative breast cancer, 
which has poorer prognosis, was also more 
common among women with the longer 
mammogram-to-diagnosis interval (22 
percent vs 16 percent; p=0.03). 

Adjustments for age, ethnicity, trial type, 

insurance status, marital status, Charlson 
comorbidity index and BMI showed that 
the association between longer mammo-
gram-to-diagnosis interval and increased 
breast cancer mortality was significant only 
among women aged ≥75, but not in those 
aged 50-74. 

The hazard ratio of breast cancer mortality 
was 1.87 for women aged ≥75 whose interval 
between mammogram and diagnosis was 
>2 to <5 years, while that for an interval of  
≥5 years (or no mammogram) was 3.17 
(p-trend=0.0001). 

The findings refute the notion that breast 
cancer in older women is more “indolent,” 
as reported by a 2009 US Preventive Services 
Task Force report on breast cancer screening. 
The researchers thus supported regular breast 
screening every 1 to 2 years.                                 
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2nd European Society for Radiotherapy & Oncology (ESTRO) Forum, 19-23 April 2013, Geneva, 
Switzerland – Christina Lau reports

Hypofractionated RT in prostate cancer: 
Similar toxicity

 H ypofractionated radiotherapy 
(RT) results in similar late toxic-
ity vs standard fractionation RT 

in patients with intermediate- and high-
risk prostate cancer, according to a phase 
III study. 

If efficacy results are positive, it would be 
better to administer RT over a shorter period 
to improve patients’ quality of life, the re-
searchers argued. [Abstract OC-0052]

In recent years, interest has grown in hy-
pofractionated RT as a means to reduce treat-
ment costs and improve patient convenience 
while still delivering effective therapy. Re-
searchers thus set out to compare relapse-free 
survival (RFS) and overall toxicity scores of 
hypofractionated RT (19 x 3.4 Gy at 3 frac-
tions per week) vs standard fractionation RT 
(39 x 2 Gy at 5 fractions per week) in patients 
with intermediate- or high-risk prostate can-
cer without lymph node involvement.

In the study dubbed HYDRO, 820 patients 
(mean age, 70.7 years) from seven hospitals in 
the Netherlands were randomized 1:1 into ei-
ther treatment arm. 

While RFS results are not yet available, 43 
months of follow-up in 766 patients showed 
that late genitourinary (GU) and gastrointes-
tinal (GI) toxicities are similar between the 
two arms.

“Grade 2 late GU toxicities occurred in 30 
percent of patients receiving hypofractionated 
RT vs 34 percent of those receiving standard 

fractionation RT,” reported Dr. Shafak Alu-
wini of the Erasmus Medical Center in Rotter-
dam, the Netherlands. “Although patients in 
the hypofractionated arm had more grade 3 
GU toxicities [15 vs 9 percent], the difference 
was not significant. Grade 4 GU toxicities oc-
curred in 1 percent in each arm.”

The rate of grade 2 late GI toxicities was 
19 percent for hypofractionated RT vs 15 per-
cent for standard fractionation RT (p=0.146). 
Grade 3 and 4 late GI toxicities were equal in 
both arms, being 2 percent and 1 percent, re-
spectively.

In the study, acute toxicity was the most 
significant predictor of late toxicity. Thirty-
two percent of patients with acute toxicity (vs 
12 percent of those without acute toxicity) de-
veloped late toxicity. 
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New RT technique reduces dry mouth in 
head and neck cancers

A radiotherapy (RT) technique that deliv-
ers much lower doses to the contralat-

eral submandibular gland has been shown to 
reduce symptoms of dry month in patients 
with head and neck cancers.

In a study of 50 patients with throat cancer, 
researchers tested the delivery of intensity-
modulated radiotherapy (IMRT) that spared 
the contralateral submandibular gland and 
both parotid glands. Their objectives were to 
find out the maximum radiation dose, and the 
effect of this approach on dry mouth 6 weeks 
and 1 year after treatment. The study patients 
were compared with a historical group of 52 
patients who had received RT that spared 
only the parotid glands.

Results showed that at 6 weeks and 1 year, 
saliva flows from the contralateral subman-
dibular gland were significantly higher in 

patients who received <40 Gy to the gland. 
“This translated into fewer complaints of dry 
mouth from the patients,” reported Dr. Chris 
Terhaard of the University Medical Center 
Utrecht in the Netherlands. 

According to Terhaard, this is the largest de-
tailed study to show a correlation between ra-
diation doses to the submandibular glands and 

Age >70 years and use of hormonal therapy 
were also significant predictors. Rates of late 
toxicity were 50 percent (vs 39 percent for pa-
tients <70 years; p=0.002) and 47 percent (vs 
41 percent for patients not using hormonal 
therapy; p<0.001), respectively.

In another phase III study, high-dose 
prostate RT did not translate into bet-
ter survival despite better local control at 
10 years. [Abstract OC-0048]

A total of 664 patients with prostate cancer 
(T1b-T4) from four Dutch hospitals were ran-
domized to receive 78 Gy or 68 Gy of RT in  
2 Gy per fraction using three-dimensional 

conformal RT. 
“The hypothesis was that a higher dose 

could improve outcomes, including surviv-
al,” said Dr. Joos Lebesque of the Antoni van 
Leeuwenhoek Hospital in Amsterdam. 

“Results were disappointing. Although 
the high-dose group had significantly 
less biochemical/clinical failure and lo-
cal failure after 9 years of follow-up, no  
difference was found in disease-specific sur-
vival and overall survival,” reported Lebesque. 
“With our wide inclusion criteria, a longer fol-
low-up would be more likely to reveal a survival  
difference.”                                                             
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their output of saliva. “Based on our findings, 
guidelines that recommend a maximum dose of 
40 Gy to the contralateral submandibular gland 
can be issued for clinical practice,” he said.

In the study, the researchers managed to 
keep the dose to the contralateral subman-
dibular gland under 40 Gy in half of the pa-

tients. “All but one of the patients who could 
be treated with radiation doses of <40 Gy had 
small tumors below 4 cm in diameter,” said 
Terhaard. “Now we are looking for further 
improvements, as the dose to the submandib-
ular glands was still too high for 50 percent of  
the patients.”                                                        

Smart Rx. Every Time.
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Afatinib: Novel targeted therapy for  
non-small-cell lung cancer

A poor prognosis and lack of treatment options for patients with advanced non-small-cell 
lung cancer (NSCLC) has driven research efforts into developing new therapeutic approaches. 
These include targeted therapies which hold the promise of improved efficacy and fewer 
side effects compared with traditional chemotherapy. The current report profiles the targeted 
agent afatinib (Tomtovok®, Boehringer Ingelheim), a second-generation epidermal growth 
factor receptor (EGFR) tyrosine kinase inhibitor (TKI) currently undergoing priority review 
by the US FDA for the treatment of NSCLC.

Naomi Adam,
MSc (Med), Category 1 Accredited Education 
Provider (Royal Australian College of General 
Practitioners)
 

Introduction
Lung cancer is the most common and deadly 

type of cancer, accounting for 13 percent of all 
new cases and 18 percent of all cancer-related 
deaths. [Int J Cancer 2010;127:2893-2917; 
Cancer Research UK website, UK lung cancer 
incidence, CancerStats – Key Facts 2009] 
Survival rates are poor, with just 7 percent alive 
at 5 years after diagnosis. [Cancer Research UK 
website, CancerStats key facts on lung cancer 
and smoking, CancerStats – Key Facts 2009] 
The primary cause of most lung cancers is 
tobacco smoking, and other risk factors include 
prolonged contact with asbestos, radon gas 
or certain other chemicals as well as prior 
non-malignant lung diseases. 

NSCLC is the most common form of lung 
cancer, accounting for over 85 percent of lung 
cancer cases. There are three main types of 
NSCLC, and adenocarcinoma, which develops 

within the mucus-producing cells in the lining 
of the airways, is the most common (38.5 
percent of NSCLC). The other types of NSCLC 
are squamous-cell carcinoma, large cell carci-
noma and, in some cases, the type cannot 
be specified. In general, NSCLC grows and 
spreads relatively slowly. If it is discovered 
at an early stage, there is a greater chance of 
cure. However, signs and symptoms of lung 
cancer may take many years to appear, and 
when they do, they are often non-specific and 
easily confused with other conditions such as 
respiratory infection or bronchitis. As a result, 
the majority of patients are not diagnosed until 
late stage of disease where there is a poorer 
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chance of cure. 

The treatment approach for NSCLC is 
dictated by the stage at which the disease 
is diagnosed. In the earlier stages, surgical 
removal of the tumor may still be possible, 
and this may be augmented with chemo-
therapy or radiotherapy. In later stages, the 
cancer will have spread too far for surgery 
to be an option. In these instances, chemo-
therapy or radiotherapy may be used to shrink 
the cancer, and the focus shifts to symptom 
control and maintaining quality of life for as 
long as possible. 

The poor prognosis and lack of treatment 
options for advanced NSCLC has driven 
research efforts towards the development of 
new treatments that specifically target particular 
markers or structures associated with tumor 
cells. Unlike traditional chemotherapy, which 
indiscriminately affects cancer cells and normal 
cells, targeted therapies hold the promise of 
improved efficacy and fewer side effects.

Tumor cell signal transduction and angio-
genesis – the formation of new blood vessels 
to tumors – are key processes in the progres-
sion of NSCLC and hence important thera-
peutic targets. It has been discovered that in 
some cancers, excessive signaling by the ErbB 
family of receptor tyrosine kinases drives the 
pathways that help tumor cells proliferate, 
migrate and persist.  The ErbB protein family 
has four members: ErbB-1, also named EGFR; 
ErbB-2, also named HER2 in humans and neu 
in rodents; ErbB-3, also named HER3; and 
ErbB-4, also named HER4. Most commonly 
in NSCLC, the tumor cells acquire genetic 
mutations in the EGFR receptor – these are 
present in approximately 25 percent of all 
adenocarcinoma NSCLC patients. These 
patients are uniquely sensitive to treatment 
with the EGFR TKIs erlotinib and gefitinib. 

These drugs offer significant improvements in 
response rates and progression-free survival 
(PFS) compared with conventional chemo-
therapy. However, they do have some limita-
tions – namely innate resistance and the 
development of acquired resistance – and this 
has prompted the development of new drugs 
that target the same pathway. 

Afatinib 
Mode of action

Afatinib is a second-generation EGFR TKI, 
taken as an oral therapy. It is a small-molecule 
inhibitor of two members of the ErbB family: 
EGFR and HER2. In vitro, it irreversibly binds to 
and inhibits EGFR and HER2, thus preventing 
downstream signal transduction. Preclinical 
studies have suggested that afatinib may be 
active in the settings of both innate resistance 
and acquired resistance to other EGFR TKIs. 

Clinical efficacy
The effects of afatinib in lung cancer have 

been studied in the LUX-Lung clinical trial 
program. The LUX-Lung 2 phase II trial 
tested the hypothesis that afatinib is an effec-
tive EGFR TKI in EGFR-mutant lung adeno-
carcinoma. Afatinib was associated with a 
61 percent response rate and a median PFS 
of 10 months. Interestingly, in the subgroup 
of patients with rare varieties of EGFR 
mutations, there was a 39 percent response 
rate; in contrast, gefitinib and erlotinib are 
relatively ineffective in this group. [Lancet 
Oncol 2012;13:539-548]

With the efficacy of afatinib in EGFR-
mutant lung cancer established, it was then 
compared with existing chemotherapies as 
first-line therapy. The phase III LUX-Lung 
3 clinical trial found that patients who 
received afatinib had a median PFS of 



Drug Pro f i leMay-Jun 201314
11.1 months compared with 6.9 months 
in patients who received a combination 
of pemetrexed and cisplatin (hazard ratio 
[HR], 0.58; 95% CI, 0.43-0.78; p=0.0004). 
In the subgroup of patients with common 
EGFR mutations, median PFS with afatinib 
was 14 months. [J Clin Oncol 2012;30(suppl): 
abstract LBA7500]

Emerging data suggest that afatinib may 
also work well in combination with cetux-
imab for patients who have become resis-
tant to treatment with erlotinib. An objective 
response rate of 30 percent was found in the 
first 60 evaluable patients enrolled in a study 
testing the combination. [Proceedings of the 
37th European Society of Medical Oncology 
2012 Congress; September 28 – October 
2, 2012; Vienna, Austria: abstract 1227] 
Although monotherapy with either afatinib 
or cetuximab has significant activity in EGFR 
TKI-resistant NSCLC, the combination of 
afatinib and cetuximab is one of the most 
promising treatment strategies studied thus 
far in TKI-resistant tumors. The two agents 
have complementary modes of actions 
– cetuximab downregulates EGFR while 
afatinib block its kinase activity. The next 
questions to be answered by future clinical 
trials include whether combination therapy 
will be effective in patients who progress 
on second-generation TKIs, and whether 
upfront treatment with combination therapy 
will be more effective than first-line single-
agent therapy. 

Adverse reactions
The adverse events reported for afatinib 

are similar in type to those seen with other 

EGFR TKIs, although the frequency and 
severity appear to be greater. The most 
frequent severe (grade 3) adverse events 
are diarrhea, rash, stomatitis/mucositis, 
and paronychia. However, good patient 
education and adequate supportive care 
can manage these adverse events in the vast 
majority of patients.

Registration progress and future directions
The FDA granted afatinib an orphan drug 

designation in December 2012, because it 
is an agent designed to treat a disease that 
affects fewer than 200,000 patients in the US. 

In January 2013, Boehringer Ingelheim 
Pharmaceuticals, the manufacturer of 
afatinib, filed a New Drug Application with 
the FDA based on the positive results that 
were obtained in the phase III LUX-Lung 3 
clinical trial. Afatinib was granted Priority 
Review status by the FDA. The application 
will be given an expedited review process, 
and the FDA target action date for the drug is 
scheduled for some time in the third quarter 
of 2013. If approved, afatinib would be the 
first drug on the market specifically available 
to treat patients with advanced or metastatic 
NSCLC who have an EGFR mutation.

Afatinib is also currently being tested 
in phase III clinical trials for patients with 
several other types of cancers, including 
breast cancer, head and neck cancer, glioblas-
toma, and colorectal cancers. [ClinicalTrials.
gov website] 

In addition to the drug, a companion 
diagnostic test is also being developed that 
will identify patients with EGFR mutation-
positive tumors.                                               
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Estrogen-receptor antagonist in a 
premenopausal patient with metastatic 
breast cancer

Dr. Chi-Kei Lam
Specialist in General Surgery
UNIMED Medical Institute
Hong Kong

Dr. Louis Chow
Honorary Clinical Professor
The University of Hong Kong

Executive Director
Organization for Oncology and Translational 
Research (OOTR)

Medical Director 
UNIMED Medical Institute
Hong Kong

Presentation, laboratory and radiological 
investigations

A 43-year-old woman presented with a self-
palpated left breast mass in April 2008. Core 
biopsy of the left breast revealed estrogen re-
ceptor (ER)-positive, progesterone receptor 
(PgR)-positive, and HER2-negative invasive 
ductal carcinoma. About 5 percent of tumor 
cell nuclei expressed the proliferation marker, 
Ki67. PET scan showed bone and lymph node 
metastases.

Bone scintigraphy revealed widespread os-
seous metastasis throughout the entire spine, 
pelvis, sternum, multiple ribs, left femur and 
right acromion. CT scan of the neck showed a 
few enlarged lymph nodes along the left mid 
and lower cervical, and left supraclavicular 
fossa in the left axilla. The largest, the left su-
praclavicular node, measured 1.3 cm, while 

the left axillary lymph node was 1.1 cm. 

Treatment and follow-up
The patient was given paclitaxel and bevaci-

zumab since 2008. The regimen was tolerated 
relatively well, with the patient experiencing 
generalized bone pain, hypertension and ede-
ma during treatment. 

Reassessment bone scintigraphy in August 
2010 did not reveal any new bone lesions. A 
stable pattern of multiple osseous metastases 
was, however, still noted throughout. CT scan 
of the neck, thorax, abdomen and pelvis also 
confirmed the stability of metastases and ab-
sence of new lesions. 

In October 2010, urinalysis showed persis-
tent proteinuria, while ultrasonography of 
bilateral kidneys showed no significant ab-
normality. Treatment was temporarily halted, 
and after repeated urinalysis, zoledronic acid 
monthly and oral uracil-tegafur was given 
instead since December 2010. Concurrent lo-
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cal radiotherapy was administered to lumbar 
vertebrae L1 to L4 and completed in February 
2011, followed by weekly oral vinorelbine. 

In May 2012, the patient complained 
of increasing bone pain and jaw muscle 
twitching. CT and MRI scans ruled out 
brain metastasis. The tumor marker CA 
15-3 was continually on the rise, reaching  
223 U/mL — nine-fold the upper limit of 25 U/
mL. A PET scan in June also revealed  bone me-
tastases. 

Fulvestrant 500 mg intramuscular injection 
every 28 days was added to her existing treat-
ment, which included letrozole 2.5 mg daily. 
After 5 months of treatment, the breast tumor 
marker level dropped from the previous read-
ing of 223 U/mL to 34 U/mL. Radiotherapy of 
the cervical spine, pelvis, and right hip was 
given to the patient, and analgesics were pre-
scribed for pain management. 

As of 12 April 2013, the patient is still on 
fulvestrant and tolerating the treatment well 
without any complaint. There is no deteriora-
tion of symptoms and disease.

 
Discussion

Breast cancer is the most common female 
malignancy in Hong Kong and the fifth lead-
ing cause of cancer mortality worldwide. 
The goals of treating metastatic breast cancer 
patients are to ensure the best quality of life 
(QoL), prolong the time to disease progression, 
and improve long-term survival, particularly 
as cure rates drop significantly compared with 
disease confined to the breast (5-year survival, 
20 percent vs 90 percent).1,2 As skeletal metas-
tases from breast cancer are common, patients’ 
QoL is often reduced due to obstinate pain and 
fractures.

For premenopausal patients with hormone 
receptor-positive metastatic breast cancer, 

combination therapy is an optimal treatment 
of choice. Paclitaxel in combination with bev-
acizumab was given to this patient as pallia-
tive care for bone and lymph node metastases, 
with good response despite minor complaints 
of bone pain and hypertension. As additional 
care was needed to prevent or alleviate bone 
complications such as fracture or spinal cord 
compression, zoledronic acid injection was 
added to the patient’s regimen. Upon disease 
progression, the patient received fulvestrant, 
an ER antagonist administered as intramus-
cular injection. The addition of fulvestrant 500 
mg to her daily dose of letrozole helped sta-
bilize disease, as indicated by the decreasing 
levels of tumor markers. 

Fulvestrant is approved by the FDA for 
treatment of ER-positive breast cancer. In the 
phase III CONFIRM (Comparison of Faslodex 
in Recurrent or Metastatic Breast Cancer) tri-
al on advanced breast cancer, fulvestrant 500 
mg (on day 0, then 500 mg intramuscularly on 
days 14 and 28 and every 28 days thereafter) 
was associated with a longer time to disease 
progression than 250 mg every 28 days.3 Pro-
gression-free survival was also significantly 
longer for the 500 mg dose than the 250 mg 
dose, corresponding to a 20 percent reduced 
risk in progression, while objective response 
rate was similar (9.1 vs 10.2 percent) between 
the two doses.3 The clinical benefit rate was 
45.6 percent and 39.6 percent for fulvestrant 
500 mg and 250 mg, respectively.3 Fulvestrant 
administration in both schedules is dependent 
on the previous therapy given to patients. 

Fulvestrant is a hormonal therapy that 
works by binding to ERs and blocking their 
effects on cancer cells. Unlike chemotherapy 
that eradicates not only cancer cells but also 
healthy cells, hormonal therapy has fewer tox-
ic side effects and is generally well tolerated by 
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patients. The low rate of acute toxicity allows 
patients to receive an extended period of treat-
ment without the need of a drug holiday.  The 
most commonly reported adverse reactions to 
fulvestrant include hot flashes, nausea and in-
jection site reactions. In the case of this patient, 

fulvestrant was well tolerated. She was able to 
live her daily life and continue working whilst 
receiving treatment.                                               

References:
1. CA Cancer J Clin 1999;49:145-158. 2. Semin Oncol 1996;23(5 Suppl 11):1-5. 3. J 
Clin Oncol 2010;28:4594-4600.
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Presentation and investigations
A 79-year-old Chinese female was referred 

for a diagnosis of stage IV colorectal cancer 
(CRC). She had initially consulted a general 
practitioner for on-and-off upper abdominal 
pain and was prescribed an antacid, which af-
forded no relief. Subsequently, she consulted 
a gastroenterologist who ordered PET scan-
ning of the abdomen; results showed meta-
static CRC (mCRC), with the primary tumor 
in the cecum and multiple pelvic lymph node 
and liver metastases. 

Physical examination revealed hepatomeg-
aly. Carcinoembryonic antigen (CEA) levels 
were elevated, but complete blood count, liv-
er enzymes and renal function tests were nor-
mal. The patient had good performance sta-
tus – despite her advanced age, she had been 
attending dance classes until a few weeks ago, 
when the abdominal pain had become too 
bothersome. Past medical history was unre-
markable save for mild hypertension that was 

well controlled by medication.

Management
The patient was advised chemotherapy 

which she refused, opting instead to undergo 
traditional Chinese medicine treatment. 

Despite initial improvement with treat-
ment, 2 months later the patient sought ad-
vice again for worsening abdominal discom-
fort and distention. Repeat PET scan showed 
disease progression, with new and enlarging 
metastases in the liver and pelvic area. (Fig-
ure 1) The patient was again advised che-

An elderly patient with progressive mCRC

Figure 1. Pre-treatment PET scan showing 
multiple liver and pelvic metastases from colon 
cancer
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motherapy; noting her anxiety over possible 
side effects of intravenous chemotherapy, 
we commenced treatment with capecitabine  
1,000 mg/m2 plus bevacizumab 7.5 mg/kg 
q3weekly. After only two cycles, the patient 
reported a marked decrease in abdominal 
discomfort, and after four cycles, she reported 
“feeling normal again” and resumed attend-
ing dance classes. 

The regimen was generally well tolerated; 
the patient had very mild hand-foot syndrome 
(HFS) (grade 1), and occasional episodes of 
hypertension which responded well to medi-
cation. Follow-up PET scan revealed disap-
pearance of almost all the previously noted le-
sions, with the exception of a small, persistent 
lesion in one liver segment. (Figure 2) 

The patient was maintained on the 
capecitabine/bevacizumab regimen for an-
other eight cycles, for a total of 14 cycles. She 
remained well for 3 months, but thereafter ex-
perienced recurrence of symptoms. She then 
received two cycles of capecitabine/bevaci-
zumab, to which she no longer responded. 
The patient expired 22 months after initial 
diagnosis.

Discussion
When deciding whether or not to treat an 

elderly CRC patient, a clinician needs to con-
sider stage, histology, presentation, comor-
bidities, concurrent medications, performance 
status, and social support.1 Elderly patients are 
at increased risk of adverse events (AEs) with 
treatment, as well as of declined quality of life 
with aggressive treatment. 

Older patients are underrepresented in CRC 
clinical trials. Thus, the data available provide 
poor guidance for treatment decisions in older 
individuals, making their treatment especially 
challenging.

Our patient was symptomatic with progres-
sive disease. As she had an unremarkable past 
medical history and had no concurrent illness 
apart from mild hypertension, the best course 
of action would be to initiate chemotherapy 
as soon as possible. However, the patient had 
an aversion to intravenous chemotherapy and 
concerns about treatment tolerability. 

Capecitabine – an oral prodrug of 5-FU – 
has demonstrated efficacy in CRC treatment 
as adjuvant therapy, as monotherapy or in 
combination with other agents for advanced 
or metastatic disease, and with concurrent ra-
diation in neoadjuvant treatment of rectal can-
cer.2 For mCRC, the evidence is fairly robust, 
showing capecitabine to be noninferior to 5-FU 
as monotherapy or as part of a combined regi-
men with oxaliplatin.2

Use of capecitabine in elderly patients has 
been a focus of recent research due to concerns 
about tolerability. In a 2004 study which com-
pared the rate of AEs among patients aged 41-
60 years with patients aged >70 years, similar 
safety and tolerability profiles were reported 
across age groups taking capecitabine.3 An-

Figure 2. Excellent response after 6 cycles of 
capecitabine and bevacizumab 

Liver segment VII
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other trial of 51 patients aged >70 years found 
similar results, with only 12 percent of patients 
exhibiting grade 3/4 toxicity on capecitabine.4

For a more rapid, sustained response, an 
option is to add targeted therapy. Patients with 
KRAS wild-type tumors benefit from the addi-
tion of cetuximab.5 Given our patient’s KRAS-
mutant status, bevacizumab was added to her 
capecitabine regimen. Use of this combination 
is supported by data from the recently pre-
sented phase III, open-label AVEX (Avastin in 
Elderly with Xeloda) trial: the bevacizumab/
capecitabine combination showed signifi-
cantly prolonged progression-free survival vs 
capecitabine alone (9.1 vs 5.1 months; hazard 
ratio [HR], 0.53; p<0.001), as well as signifi-
cantly improved objective response rate (19.3 
vs 10 percent; p=0.042).6 Overall survival was 
also prolonged in patients treated with the 
combination (20.7 vs 16.8 months; HR, 0.79; 

p=0.182). Both regimens were well tolerated, 
though there were more grade ≥3 AEs in the 
combination arm vs the control arm (59 vs 44.1 
percent). Our patient’s dramatic response to 
treatment corroborates the results of this trial.

A review of phase III mCRC trials showed 
that capecitabine is associated with a higher 
rate of HFS vs 5-FU.7 However, our patient’s 
HFS was mild and did not necessitate tempo-
rary treatment suspension or dose reduction.

In summary, this case illustrates the success-
ful use of capecitabine combined with bevaci-
zumab in mCRC management. In our patient, 
the treatment resulted in a fairly long duration 
of disease control and was well tolerated.       

References:
1. Clin Adv Hematol Oncol 2010;8:337-339. 2. Cancer Manag Res 2011;3:79-89. 3. J 
Clin Oncol 2004;22(suppl 14): abstract    3737. 4. J Clin Oncol 2005;23:3104-3111. 
5. N Engl J Med 2009;360:1408-1417. 6. J Clin Oncol 2012;30(suppl 34): abstract 
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Jackey Suen

Two doses of the quadrivalent human 
papillomavirus (HPV) vaccine in girls 
may offer similar protection against 

cervical cancer as three doses in young wom-
en, suggesting the possibility of a lower-cost 
approach to increase vaccine uptake rates. 
[JAMA 2013;309:1793-1802]

“These are the first data, to our knowl-
edge, on the duration of the immune response 
of young adolescent girls to a reduced-dose 
schedule of quadrivalent HPV vaccine [HPV 6, 
HPV 11, HPV 16 and HPV 18] out to 3 years,” 
the authors wrote.

With the cost of HPV vaccines a barrier to 
global use, reducing the number of doses from 
the current three-dose schedule can lower 
vaccine and administration costs, potentially 
improving uptake rates. Researchers thus 
compared the immune response elicited by 
two doses of the quadrivalent HPV vaccine 
in girls with that elicited by three doses of the 
vaccine in young women.

A total of 830 females were recruited in 
Canada from 2007 to 2011. Girls (age, 9-13 
years) were randomized to receive three doses 
of quadrivalent HPV vaccine at 0, 2 and 6 
months (n=261) or two doses at 0 and 6 months 
(n=259), while young women (age, 16-26 years) 
received three doses at 0, 2 and 6 months 
(n=310). 

In the study, levels of antibody to HPV 6, 11, 
16 and 18 were measured at 0, 7, 18, 24 and 36 
months. The primary outcome was noninferi-
ority of geometric mean titer (GMT) antibody 
levels to HPV 16 and 18 at 7 months (1 month 
after the last dose) among girls receiving two 

doses of the vaccine vs women receiving three 
doses. Secondary objectives were to examine 
the durability of antibody response to the four 
vaccine antigens at 18, 24 and 36 months after 
the first dose in all three study groups, and to 
compare GMT antibody levels and seroposi-
tivity in girls receiving two doses vs women 
receiving three doses (for HPV 6 and 11) and 
girls receiving two vs three doses (for HPV 6, 
11, 16 and 18).

The research team found that girls receiving 
two vaccine doses had noninferior GMT 
antibody levels for all four HPV genotypes 
vs young women receiving three doses. At 7 
months, the GMT ratio for girls receiving two 
doses to women receiving three doses was 2.07 
for HPV 16 and 1.76 for HPV 18. At 36 months, 
GMT ratios for girls receiving two doses to 
women receiving three doses remained nonin-
ferior for all four genotypes.

“In all study groups, antibody levels for the 
four HPV genotypes declined between months 
7 and 18 to a plateau level that was maintained 
out to 36 months,” wrote the authors. “Antibody 
responses in girls were noninferior after two vs 
three doses for all four vaccine genotypes at 7 

HPV vaccine in girls: Two doses enough? 



NewsMay-Jun 201322
months, but evidence for noninferiority was 
lost for HPV 18 by 24 months and for HPV 6 
by 36 months.”

As such, the authors concluded that the 
clinically meaningful difference between the 
two- and three-dose schedules cannot yet be 
determined. “More data on the duration of 
protection are needed before reduced-dose 

schedules can be recommended,” they noted.
Nonetheless, editorialists argued that 

rather than focusing on vaccination programs, 
primary prevention strategies are of greater 
concern as HPV-related cancer mortality are 
more significant in less developed countries, 
where prevention strategies are severely 
lacking. [JAMA 2013;309:1832-1834]                

We are pleased to advise the change 
of our company name from UBM 

Medica to MIMS, effective from 10th April 
2013.  

Across Asia-Pacific, MIMS has under-
gone a major transformation in recent 
years through expansion of its services, 
offering solutions across multiple channels, 
strengthening and growing our network of 
healthcare professionals. Over 1 million 
members of the medical community now 
connect with MIMS through its suite of 
products across print media, online, insti-
tution-based products and mobile applica-
tions.

The name change to MIMS reflects our 
continuous expansion and innovations. 
With MIMS at the heart of our communica-
tion and engagement hub, it will represent 
our entire business moving forward. This 
highlights our unique identity as a medical 
information and communication specialist 
dedicated to delivering total integrated 
solutions:
• MIMS – Essential drug information 

provided in print, online (www.mims.

com), tablet and smart-phone devices
•  MIMS Healthcare Data – Integrated 

clinic decision support tools for health-
care institutions

•  MIMS Education – Professional publica-
tions (Medical Tribune, Oncology Tribune, 
JPOG and Pharmacy Today) bringing the 
latest news from around the region and 
internationally 

•  MIMS MedComms – Providing our 
expertise in medical communications 
and tailored solutions to meet your 
marketing needs across event, print and 
digital media

•  MIMS Events – Congress and event 
development and management services

•  MIMS Consumer – Consumer health 
publications and resources such as Health-
Guide, HealthToday and MOMSToday
With this integration of our resources 

and channels, we look forward to our 
continued partnership and thank you for 
your support.

Announcement: New Company Name – 
MIMS 
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Jackey Suen

Human papillomavirus (HPV) is sus-
pected to drive 11 percent of non-
small cell lung cancer (NSCLC) in 

never or light smokers, according to research 
at the Fox Chase Cancer Center in Philadel-
phia, USA.

The findings, presented recently at the 
American Association for Cancer Research 
(AACR) Annual Meeting 2013, corroborate 
with a previous study that reported a 24.5 per-
cent incidence of HPV infection in lung can-
cer worldwide and a 35.7 percent incidence 
in Asian lung cancer samples. [Lung Cancer 
2009;65:13-18]

In the current study, the researchers exam-
ined 36 surgical spicemens from never smok-
ers or light smokers (<10 pack years) diagnosed 
with NSCLC (28 female; age, 47-84 years). The 
evidence of HPV genes in tumor samples was 
investigated using real-time PCR and reverse 
hybridization. [AACR 2013; abstract 4785]

“Studies from Asia have shown that lung 
tumors are frequently infected with HPV. The 
pattern makes sense, as the lungs are located 
very near the head and neck, which are known 
to be at risk of tumors upon exposure to some 
strains of HPV,” explained author Dr. Ranee 
Mehra. “The reason we chose to study never 
smokers and light smokers is that approxi-
mately 10 percent of lung cancer cases occur 
in these individuals, but the explanation is less 
obvious.”

In the study, four NSCLC specimens had 
signs of infection from two strains of HPV, 
namely HPV 16 (n=2; 5.5 percent) and HPV 18 
(n=2; 5.5 percent), which are known to be on-
cogenic. 

In the two specimens with HPV 16 infec-
tion, the researchers also found evidence of 
genomic integration of HPV 16 DNA into the 
tumors’ DNA, based on calculation of HPV 16 
E2/E6 ratios. 

Although these results suggest that HPV 
infection can cause lung tumorigenesis, Mehra 
noted it could be a coincidence that the patients 
had both HPV infection and lung cancer. “It is 
not clear how HPV reaches the lung. Although 
most people are exposed to HPV, these find-
ings are largely not cause for concern because 
it is rare for them to develop cancer as a result 
of HPV infection,” she explained. “However, 
if HPV does play a role in lung cancer in some 
patients, the next step is to better understand 
those tumors, and to determine if we can target 
our therapies to the tumors’ specific character-
istics.”

The team also assessed a protein called p16, 
which is a reliable surrogate for HPV infection 
in head and neck cancer. They found that p16 
expression in the NSCLC specimens was as-
sociated with a trend towards inferior surviv-
al (hazard ratio, 2.18; p=0.157), but there was 
no significant correlation with HPV infection, 
gender or tumor stage.

“Future studies on the potential role of HPV 

HPV may drive NSCLC in never or light 
smokers
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Oncology trials: Less robust than other 
specialties
Christina Lau

Oncology trials are predominantly 
early phase, small, single arm and 
open label, according to a new study. 

[JAMA Intern Med 2013; doi: 10.1001/jamain-
termed.2013.627]

In the study, US researchers reviewed 
40,970 interventional trials registered on 
ClinicalTrials.gov between October 2007 and 
September 2010. The data generated, now 
publicly available as the Aggregate Analysis 
of ClinicalTrials.gov (AACT) database, will 
hopefully stimulate discussion of the pres-
ent state of oncology research. [http://tinyurl.
com/9wtxmnk] 

During the study period, oncology trials 
accounted for 21.8 percent (n=8,942) of all tri-
als, constituting the single largest clinical dis-
cipline. 

Compared with trials in other specialties, 
oncology trials were significantly more likely 
to be open label (87.8 vs 47.3 percent), single 
arm (62.3 vs 23.8 percent), and nonrandom-
ized (63.9 vs 22.7 percent). 

“Although open-label, single-arm, nonran-
domized trials that rely on historical controls 
are appropriate for some cancer types and set-
tings, it is difficult to argue that they should 
be the norm,” the authors pointed out.

Oncology trials were also  significantly 
smaller than trials in other specialties (medi-
an accrual, 51 vs 72 patients), and more com-
monly had phase I and/or II components (83 
vs 51.6 percent).

The researchers found moderate but signif-
icant correlation between the number of trials 
conducted by cancer type and the associated 
incidence and  mortality. 

Of all oncology trials, 14.8 percent were 
funded primarily by industry, 15.3 percent 
by government, and 42.9 percent by other 
funders such as academic institutions, coop-
erative groups and foundations. 

Although government-funded trials were 
anticipated to be more likely blinded, larger 
and of a later phase, the data actually showed 
a lack of variation in trial design by funding 
source. The proportion of blinded trials for 
studies funded by industry, government and 
other funders was 10.8 percent, 13.2 percent 
and 13.8 percent, respectively. The percentag-
es of single-arm trials (62.2, 61.1 and 66 per-
cent), trials expected to enroll >100 patients 
(25, 29 and 26.9 percent), and phase III and 
IV trials (14.9, 20 and 11.5 percent) showed a 
similar pattern.

Furthermore, 34.9 percent of trials were 
conducted solely outside North America. 
Nearly 18 percent were conducted in Asia.   

in the pathogenesis of NSCLC are warranted. 
The studies should include an assessment of 

genomic integration of additional strains of 
high-risk HPV DNA,” concluded the authors.
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IFN cuts HCC recurrence

Christina Lau

Adjuvant pegylated interferon (peg-IFN) 
therapy may reduce recurrence of 

hepatocellular carcinoma (HCC) overex-
pressing metastatic tumor antigen 1 (MTA1), 
Korean researchers have found. 

MTA1 overexpression is associated with 
postoperative recurrence of HCC. In the case-
control study, 31 patients with MTA1-positive 
HCC who underwent curative surgical resec-

tion received 12 months of peg-IFN, while 62 
patents received no adjuvant therapy. [Cancer 
2013; doi: 10.1002/cncr.28082]

At a median follow-up of 24 months, 
cumulative recurrence rates were signifi-
cantly lower in the peg-IFN group vs 
controls (7 vs 14 percent). Cumulative 
survival rates were also significantly 
higher in patients receiving adjuvant 
peg-IFN (1 year, 100 vs 93 percent;  
2 years, 100 vs 87 percent).                                           

Genetic causes of AML diverse and 
complicated

Christina Lau

Genetic events that contribute to the 
pathogenesis of acute myeloid leuke-
mia (AML) are diverse and complicat-

ed, according to a recent study by the Cancer 
Genome Atlas Research Network (CGARS).

The CGARS researchers analyzed the ge-
nomes of 200 adult patients with de novo AML 
using either whole-genome sequencing (50 
cases) or whole-exome sequencing (150 cases), 
along with RNA and microRNA sequencing 
and DNA-methylation analysis. The selected 
samples represent the major morphologic and 
cytogenetic subtypes of the disease. [N Engl J 
Med 2013; doi: 10.1056/NEJMoa1301689]

Results showed that each patient had an av-
erage of 13 coding mutations (ie, single-nucle-
otide variants [SNVs] and small insertions/de-
letions [indels]), of which five were recurrently 

mutated in each genome. 
Although the samples had fewer mutations 

than most other adult cancers, the researchers 
found 23 genes that were significantly mu-
tated, while another 237 were mutated in ≥2 
samples.

Furthermore, they identified ≥1 nonsynon-
ymous mutation in nearly all samples. These 
potential driver mutations were in one of the 
nine categories of genes likely involved in 
AML pathogenesis, including transcription-
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Amiodarone linked to cancer risk in men

Jackey Suen

Amiodarone use increases cancer risk 
in men by 18 percent, according to a 
recent retrospective study in Taiwan. 

[Cancer 2013;119:1699-1705]
In the large-scale study, researchers com-

pared cancer incidence in 6,418 amiodarone-
treated patients (median age, 70 years) from 
the National Health Insurance Research 
database in Taiwan with that of the general 

population. 
A total of 280 patients developed cancers 

during a median follow-up of 2.57 years. Pa-
tients treated with amiodarone had a 12 per-
cent increase in overall risk of cancer vs the 
general population (p=0.067).

An 18 percent increase in cancer risk was 
observed in amiodarone-treated men (n=3,674) 
(p=0.022), but the antiarrhythmic drug did not 
appear to increase cancer risk in women. “One 
possible explanation for the gender difference 

factor fusions (18 percent of cases), the gene 
encoding nucleophosmin (NPM1) (27 percent), 
tumor-suppressor genes (16 percent), DNA-
methylation-related genes (44 percent), signal-
ing genes (59 percent), chromatin-modifying 
genes (30 percent), myeloid transcription-fac-
tor genes (22 percent), cohesion-complex genes 
(13 percent), and spliceosome-complex genes 
(14 percent).

“Patterns of cooperation and mutual exclu-
sivity suggested strong biologic relationships 
among several of the genes and categories,” 
wrote the authors. 

In the study, a total of 2,315 somatic SNVs 
and 270 small indels were identified in coding 
(tier 1) regions of the genome. 

When the samples were stratified into 
10 groups based on presence or absence of 
known recurring fusion events, cytogenetic-
risk profile, and presence or absence of TP53 
mutations (which are associated with unfa-
vorable risk), significant differences were 
found in the number of tier 1 mutations 
across the groups.

Most samples from patients with favorable 
or intermediate risk had very few chromo-

somal copy-number alterations. In contrast, 
samples from patients with unfavorable risk 
had chromosomal copy-number alternations, 
and many had additional cytogenetically 
cryptic events.

“The identification of many potentially im-
portant relationships among recurrently mu-
tated AML genes and pathways provides a 
comprehensive foundation for understanding 
of the genetic rules of pathogenesis,” wrote the 
authors. 

The data set generated from the study 
will be available to provide a framework 
for future studies pertaining to the mo-
lecular classification of patients with AML,  
they added.

Although previous cytogenetic stud-
ies have revealed several well-established 
somatic mutations with an essential role 
in AML pathogenesis, nearly 50 percent of 
AML samples have a normal karyotype, 
and many of these genomes lack structural 
abnormalities. Furthermore, many patients 
have no mutations in any currently recog-
nized driver genes involved in AML patho-
genesis.                                                                        
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is that the clearance rate of amiodarone is 37 
percent higher in female due to differences in 
CYP450 3A4 activity and percentage of body 
fat,” the authors proposed. “Hormonal stimuli 
might also play a role.”

In men, an elevated risk was seen in those 
aged 20-59 years (standardized incidence ratio 
[SIR], 1.67) and ≥80 years (SIR, 1.41). 

The risk of cancer was particularly high 
for patients with extensive exposure to amio-
darone. At 3 years after enrollment, SIR for 
patients with >180 cumulative defined daily 
doses (cDDDs) was 1.28 in the overall cohort 
(p=0.046) and 1.46 (p=0.008) in male patients, 
compared with 1.08 in those with ≤180 cDDDs.

The dose effect was confirmed in a multi-
variate analysis, in which cancer incidence was 
significantly higher in the high (>253 cDDD; 
hazard ratio [HR], 1.97) and intermediate ter-
tiles (103-253 cDDD; HR, 1.70) vs low tertile 

(<103 cDDD) after adjustment for age, sex and 
comorbidities. 

Age (HR, 1.04 for being 1 year older), male 
gender (HR, 1.90), cirrhosis (HR, 3.70) and 
cDDD (HR, 1.001 for each additional dose) 
were found to be significant risk factors for 
cancer in amiodarone-treated patients. 

“The evidence regarding amiodarone as a 
carcinogen is weak, because the HR for one ad-
ditional daily dose is only 1.001,” the authors 
pointed out.

Unlike previous FDA reports of the devel-
opment of lung masses, thyroid cancer and 
skin cancer in post-marketing surveillance, 
the 280 cancer cases observed in this study 
mainly involved the gastrointestinal system, 
liver and biliary tract, and genitourinary tract. 
“Cancer events should be routinely reported 
in future amiodarone trials,” the authors sug-
gested.           
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Gefitinib as first-line therapy in advanced 
NSCLC

Gefitinib (Iressa®, AstraZeneca) significantly delays disease progression 
in advanced non-small cell lung cancer (NSCLC) compared with standard 
chemotherapy. Targeted therapy with gefitinib is favorable as first-line treatment 
in terms of quality of life (QoL) improvement and risk-benefit balance. At an 
AstraZeneca-sponsored symposium during the Annual Scientific Meeting of 
the Hong Kong Thoracic Society, Professor Akira Inoue of the Tohoku University 
Hospital, Sendai, Japan, presented clinical data indicating that gefitinib is a better 
option than chemotherapy for first-line treatment of patients with epidermal 
growth factor receptor (EGFR) mutation-positive NSCLC.

Paradigm shift in NSCLC treatment 
The treatment paradigm of NSCLC has 

shifted from one based only on histology to 
one that incorporates EGFR mutations that 
drive and maintain tumorigenesis. Tumors 
that harbor specific driver mutations in the 
kinase domain of EGFR are sensitive to EGFR 
tyrosine kinase inhibitors (TKIs) such as gefi-
tinib. [Nat Med 2012;18:349-351] 

EGFR mutations in NSCLC are estimated 
to occur in 30-40 percent of East Asians, 
compared with 10-15 percent of Western 
populations. [J Natl Cancer Inst 2005;97:339-
346] EGFR mutation-positive patients, whose 
disease has been refractory to all other ther-
apies, show a dramatic response to gefitinib, 
suggesting that this agent may be more ef-
fective if used earlier in the course of treat-
ment. [N Engl J Med 2004;350:2129-2139] 

“There is a huge difference in the response 
between EGFR mutation positive and nega-
tive patients,” said Inoue. “Following the ap-
proval of gefitinib in Japan in 2002, >10,000 
patients/year have prolonged their survival.” 
[J Clin Oncol 2008;26:5589-5595]

Gefitinib monotherapy vs doublet 
chemotherapy 
IPASS trial

The IPASS trial (Iressa Pan-Asia Study) 
was a phase III, open-label, multicenter, 
randomized, parallel-group study com-
paring gefitinib with carboplatin (CB) plus 
paclitaxel (PTX) as first-line treatment. This 
pivotal study included 1,217 advanced 
NSCLC patients from East Asian countries, 
including Hong Kong. Gefitinib was found 
to significantly delay cancer progression 
(median progression-free survival [PFS]: 
9.5 vs 6.3 months; hazard ratio (HR), 0.48; 
p<0.0001) and improve tumor shrinkage 
for patients with EGFR-TK activating muta-
tion compared with doublet chemothera-
py (71.2 vs 47.3 percent; p=0.0001). “IPASS 
revealed the importance of selecting pa-
tients suitable for gefitinib treatment by 
EGFR mutation,” said Inoue. Significantly 
more patients in the gefitinib group had 
a clinically relevant improvement in QoL 
than those in the CB/PTX group. [N Engl J 
Med 2009;361:947-957]

Prof. Inoue
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NEJ002 study
In the phase III NEJ002 study conducted 

in Japan, 230 chemotherapy-naïve patients 
with metastatic NSCLC and EGFR mutations 
were treated with gefitinib or the standard 
platinum doublet regimen, CB/PTX. Patients 
were randomly assigned (1:1) to gefitinib 
(250 mg/day) or CB (AUC 6.0)/PTX (200 mg/
m2) on day 1 every 3 weeks (up to six cycles). 
[N Engl J Med 2010;362:2380-2388]

“NEJ002 was the first phase III NSCLC 
trial based on EGFR mutation status. Re-
sults showed significantly longer PFS in 
patients treated with first-line gefitinib,” 
said Inoue. Median PFS was 10.8 months 
for gefitinib vs 5.4 months for CB/PTX (HR, 
0.30; p<0.001). (Figure) Response rate was 
higher in the gefitinib group (73.7 vs 30.7 
percent; p<0.001). 

In the study, gefitinib showed less hema-
tologic toxicity and neurotoxicity than CB/
PTX. In addition, the incidence of severe tox-
ic effects (National Cancer Institute Common 
Terminology Criteria [NCI-CTC]  grade ≥3) 
was significantly higher in the CB/PTX group 
than in the gefitinib group (71.7 vs 41.2 per-
cent; p<0.001).  

Updated analysis supports first-line gefitinib
In an updated analysis of 228 patients 

in NEJ002, median survival time (MTS) was 
27.7 months for the gefitinib group vs 26.6 
months for the CB/PTX group (HR, 0.887; 
p=0.483). According to the authors, the lack 
of significant difference in OS was probably 
due to a high crossover use of gefitinib in 
the CB/PTX group. “Considering the many 
benefits and the risk of missing an oppor-
tunity to use the most effective agent for 
EGFR-mutated NSCLC, first-line gefitinib is 
strongly recommended,” they wrote. [Ann 
Oncol 2013;24:54-59]

Impact of chemotherapy agent on 
survival

To examine the impact of the platinum 
agent on survival of patients with EGFR-
mutated NSCLC, the NEJ002 investigators 
compared OS of patients who received both 
gefitinib and a platinum agent in their treat-
ment (n=186) with OS of patients who had 
never received a platinum agent (n=40). No 
significant difference between the OS of 
each group was observed. [Ann Oncol 2013; 
24:54-59]

The NEJ002 investigators also assessed 
the impact of second-line drugs pemetrexed 
(PEM) and docetaxel (DOC) on OS. The MTS 
of patients treated with gefitinib, platinum, 
and PEM or DOC was 34.8 months vs 22.6 
months for those who did not receive PEM or 
DOC. [Ann Oncol 2013;24:54-59] Second-line 
therapy with PEM may be more appropriate 
for EGFR-mutated NSCLC, where adenocar-
cinoma is common. [J Clin Oncol 2009;27: 
6251-6266] 

“The best drug, gefitinib, should be given 
first to avoid the risk of missing the oppor-
tunity of using the most effective drug,” re-
marked Inoue.

Low- vs high-dose gefitinib
“A post-hoc analysis of the NEJ002 study 

suggests that even low-dose [every 2 days] 
gefitinib may be enough to treat EGFR-mu-
tated NSCLC,” said Inoue. 

The standard dose of gefitinib is a 250 mg 
tablet daily. Among 114 patients treated with 
first-line gefitinib in NEJ002, 61 continued gefi-
tinib without any dose reduction until their dis-
eases progressed, and 53 reduced their dose of 
gefitinib due to toxicities. Post-hoc comparison 
of the efficacy of gefitinib in patients with or 
without any dose reduction demonstrated that 
PFS and OS in the low-dose group were not in-
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ferior to those in the standard-dose group (me-
dian PFS, 11.8 vs 9.9 months, p=0.144; median 
OS, 32.7 vs 25.3 months, p=0.049). [J Thorac 
Oncol 2011;6:1413-1417]

Gefitinib safer than erlotinib
Erlotinib is more toxic and less well tolerat-

ed than gefitinib, according to a study examin-
ing the adverse events and tolerability of gefi-
tinib 250 mg daily and erlotinib 150 mg daily in 
Japanese patients with NSCLC. (Table) Failure, 
early failure, and discontinuation due to ad-
verse events were independently associated 
with erlotinib. [Lung Cancer 2011;74:98-102]

EGFR-TKI resistance
Acquired resistance to EGFR-TKI develops af-

ter a median of 10-14 months of EGFR-TKI thera-
py, at which time the current standard practice 
is to switch from TKI to cytotoxic chemotherapy. 

Several possible mechanisms for acquired 
resistance have been identified, the most com-
mon being the development of an EGFR T790M 
gate-keeper mutation in over 50 percent of 
cases. Withdrawal of the selective pressure 
from TKI allows previously arrested TKI-sensi-
tive cells to repopulate more quickly than TKI-
resistant cells, so that tumors may regain their 
sensitivity to TKI. [Clin Cancer Res 2011:1616-

1622] A recent study showed that a strategy 
of gefitinib rechallenge benefits patients with 
NSCLC, even after resistance appears. Among 
the 65 rechallenged patients, median surviv-
al was 3.4 years vs 2.1 years for patients who 
stopped gefitinib (p<0.001). [ESMO 2012; ab-
stract 1253P]

Current treatment strategy for 
advanced NSCLC

“We are now in an exciting era of person-
alized treatment for NSCLC,” said Inoue. EGFR 
mutation status is a predictive biomarker for 
EGFR-TKI efficacy in advanced NSCLC. Clinical 
evidence demonstrates superiority of gefitinib 
over standard chemotherapy, supporting the 
use of gefitinib as first-line monotherapy for 
advanced NSCLC in patients selected on the 
basis of sensitivity to EGFR mutations.

“However, a combined regimen of EG-
FR-TKI and chemotherapy in first-line 
treatment, and EGFR-TKI rechallenge for 
TKI-resistant tumors beyond disease pro-
gression are new strategies that are worth  
investigating,” concluded Inoue.                           

Table. Adverse events in Japanese NSCLC patients receiving gefitinib or erlotinib

Gefitinib Erlotinib
p value

n (%) n (%)

Skin toxicity
All grades 53 (62) 54 (78) 0.033

≥grade 2 13 (15) 29 (42) 0.0002

Diarrhea
All grades 28 (33) 36 (52) 0.016

≥grade 2 4 (5) 12 (17) 0.015

Stomatitis
All grades 4 (5) 18 (26) 0.0003

≥grade 2 1 (1) 7 (10) 0.023

Liver dysfunction
All grades 22 (26) 24 (35) 0.23

≥grade 2 11 (13) 7 (10) 0.59

Asthenia
All grades 5 (6) 29 (42) <0.0001

≥grade 2 2 (2) 18 (26) <0.0001

Appetite loss, nausea, 
vomiting 

All grades 10 (12) 36 (52) <0.0001

≥grade 2 4 (5) 19 (28) <0.0001

Interstitial lung disease All grades 4 (5) 4 (6) 1.00

Adapted from Lung Cancer 2011;74:98-102.
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Figure. NEJ002: PFS in patients with EGFR-positive NSCLC

Gefitinib CB/PTX

ORR 73.7% 30.7%

Median PFS 
(months)

10.8 5.4

HR 0.30

p value <0.001

CB/PTX = carboplatin plus paclitaxel; ORR = overall response rate; 
PFS = progression-free survival; HR = hazard ratio Adapted from N Engl J Med 2010;362:2380-2388.

The opinions expressed in this publication do not represent those of the 
Hong Kong Thoracic Society or the American College of Chest Physicians 
(Hong Kong and Macau Chapter). Any liability or obligation for loss or 
damage howsoever arising is hereby disclaimed.
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Cetuximab-based therapy in head and 
neck cancer: Experience and future 
directions 

Cetuximab (Erbitux®, Merck Serono) is a monoclonal antibody used concurrently 
with radiotherapy (RT) as curative treatment of head and neck squamous cell 
carcinoma (HNSCC). Dr. Roger Ngan of the Department of Clinical Oncology, 
Queen Elizabeth Hospital discusses the advantages of cetuximab/RT over 
the standard chemotherapy/RT regimen and the future directions of HNSCC 
treatment.

Treatment options
“Surgery for the primary tumor is usually 

limited to patients with tissue-destructive T4 
HNSCC,” said Ngan. “Other patients will likely 
be treated with standard platinum-based 
chemotherapy/RT or cetuximab/RT.”

“Cetuximab/RT is a viable option, especially 
for patients with marginal kidney function who 
are unable to tolerate the toxicity associated 
with aggressive platinum-based chemothera-
py, or do not want to receive chemotherapy by 
their own preference,” Ngan noted.

Cetuximab/RT vs chemotherapy/RT
Treatment selection

“The choice between cetuximab/RT and 
chemotherapy/RT depends on tolerability of 
chemotherapy for patients,” he said. “Patients 
<70 years of age with creatinine clearance ≥60 
cc/minute are considered fit for chemother-
apy/RT treatment. In contrast, patients ≥70 
years of age with creatinine clearance <60 cc/
minute or those presenting with comorbidi-
ties such as history of stroke, hypertension and 
cardiac disease are not optimal candidates for 
chemotherapy/RT. For these patients, we will 

consider using cetuximab/RT.” 
In Ngan’s clinical experience, the ratio of 

HNSCC patients treated with chemotherapy/
RT to cetuximab/RT is about 3:1.

Efficacy
“Currently, there is no direct comparative 

evidence to show whether cetuximab/RT or 
chemotherapy/RT is more effective,” Ngan 
pointed out. “We have to rely on indirect 
comparison and personal experience.” 

Researchers have conducted an indirect 
comparison of the efficacy of the two regi-
mens by analyzing data from studies that 
compared cetuximab/RT vs RT alone and 
studies that compared cisplatin/RT vs RT 
alone. [Curr Med Res Opin 2011;27:2253-
2259] Results showed estimated hazard ra-
tios (HRs) of cetuximab/RT relative to cispla-
tin/RT of 0.92-1.02 for overall survival (OS), 
and 0.99-1.15 for locoregional control. (Fig-
ure) “None of the estimated HRs were statis-
tically significant,” the authors wrote. “In ad-
dition to RT, cetuximab and cisplatin may be 
considered equally efficacious in prolonging 
locoregional control and OS.”

Dr. Ngan
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Ngan also believes there is not much differ-
ence between the two regimens. “According to 
data from my center, both 2-year OS and pro-
gression-free survival for patients treated with 
cetuximab/RT or chemotherapy/RT are actu-
ally quite similar,” he said.

Meanwhile, preliminary results of a study 
comparing the use of cetuximab or cispla-
tin concurrently with hyperfractionated RT 
showed that efficacy was comparable between 
the two drugs. [J Clin Oncol 2012;30(suppl): ab-
stract e16002] “However, the sample size was 
small,” commented Ngan. “I would very much 
look forward to the results when the study is 
completed in more patients.”

Tolerability
“Cetuximab is more favorable than plati-

num-based chemotherapy in terms of toxicity 
and tolerability,” pointed out Ngan. “From my 
experience, most patients can tolerate 8 weeks 
of cetuximab/RT. In contrast, about 30 percent 
of patients cannot tolerate all three cycles of 
chemotherapy/RT because of the cytotoxic 
side effects that arise from the platinum-based 
chemotherapy, such as low white blood cell 
and platelet count, and kidney damage.“

Ngan’s observations are supported by evi-
dence from clinical trials. For example, cetux-
imab showed lower rates of skin toxicity (grade 
3, 9.1 vs 42.9 percent), mucositis (grade 3, 45.5 
vs 64.3 percent), and hematological toxicity 
(grade 3-4, 18 vs 21.4 percent) vs cisplatin. [J 
Clin Oncol 2012;30(suppl): abstract e16002] 
Cetuximab-treated patients were also less 
likely to be noncompliant with treatment (26 
vs 52 percent), experience delays in drug treat-
ment of >5 days from RT (15 vs 36 percent), 
or receive <5 infusions (15 vs 36 percent) vs 
cisplatin-treated patients. [Curr Med Res Opin 
2011;27:2253-2259]

Ngan stressed that completion of RT with 

concurrent drug therapy within a specified 
number of weeks is crucial for optimal tumor 
control. “Drug tolerability is therefore an im-
portant issue. Whenever there is a significant 
deferral of drug treatment, the therapy is very 
often no longer concurrent,” he said. 

Management of side effects associated 
with cetuximab/RT

Side effects of cetuximab are mild com-
pared to those of platinum-based chemother-
apy. “The most common adverse event [AE] is 
acneiform skin rash. In HNSCC patients treated 
with cetuximab, development of significant 
skin rash is associated with good response 
and survival,” explained Ngan.

“At our center, grade ≥2 acneiform rash 
occurred in 23 percent of HNSCC patients,” he 
said. “For grade 1 rash, we prescribe a topical 
lotion consisting of low-potency steroids or 
antibiotics. For grade 2 rash, we add tetracy-
cline-based antibiotics such as minocycline. 
They are effective in preventing progression 
of skin rash to grade 3.”

Mucositis is a common AE of RT. “We usu-
ally prescribe an antiseptic mouthwash, aspi-
rin gargle together with analgesics,” he said. 
“Tube feeding is helpful for patients with 
swallowing problems, but Chinese patients 
are generally reluctant to use tube feeding. 
Therefore, Chinese HNSCC patients more 
commonly have excessive weight loss, which 
may pose difficulties in immobilization dur-
ing RT as the molds may not fit the patients 
anymore.”

Ngan also pointed out that at his cen-
ter, patients occasionally had infusion reac-
tions, but the symptoms were not significant 
enough to interrupt treatment.

Future directions
“Aside from the official indication of cetux-
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imab/RT in HNSCC, there are perhaps sub-sites 
that can be treated with equal success,” Ngan 
suggested. At present, commonly indicated 
HNSCC sites for cetuximab use are the larynx, 
hypopharnyx and oropharynx. “I have used ce-
tuximab with success in patients with tumors 
not located in these sites, such as those aris-
ing from the oral cavity and paranasal sinuses. 
Although patients with HNSCC outside the 
indicated sites are not suitable for surgery or 
chemotherapy, they are not subsidized for ce-
tuximab therapy either,” Ngan noted.

He also predicts wider use of cetuximab in 
HNSCC induction therapy. “Standard induction 
therapy involves the use of TPF [docetaxel, cis-
platin and 5-fluorouracil], which effectively re-
duces tumor size to increase the success rate of 
subsequent treatment. However, 5-fluorouracil 
is quite cytotoxic. Replacing it with cetuximab 
can reduce the toxicity and improve the toler-
ability of induction therapy,” Ngan said.

“Besides, physicians can use skin rash as a 
marker to optimize the dosage of cetuximab 
for individual patients,” he added. “At present, 
we prescribe 250 mg/m2 in each dose after 
initial loading. We can consider increasing the 
cetuximab dose, and then cap and maintain 
the dose when we observe the appearance  
of rash.”

Ngan predicts that human papillomavirus 
(HPV)-positive HNSCC will become endemic, 
particularly in Western countries. “It is impor-
tant to check the HPV status of the tumor. HN-
SCCs caused by HPV are more sensitive to RT 
and chemotherapy. They are also less aggres-
sive and have less distant metastasis. There-
fore, we can use less intensive treatments to 
achieve similarly good results,” he explained. 
“If it’s HPV-positive, we can consider an organ-
preservation approach rather than surgery, 
knowing that non-surgical treatment like RT 
may equally benefit the patient.”                         

Figure. Indirect comparison of OS and locoregional control with cetuximab/RT 
relative to cisplatin/RT

Overall survival 1: Lancet 2000;355:949-955; Overall survival 2: All original studies with p=0.99 assumed for N Engl J Med 
2003;349:2091-2098; Overall survival 3: All original studies with p=0.99 assumed for N Engl J Med 2003;349:2091-2098; Overall 
survival 4: Only studies with comparable mortality to N Engl J Med 2006;354:567-578 in RT arm 

Locoregional control 1: All original studies reporting locoregional control as an outcome; Locoregional control 2: Only studies 
with comparable mortality to N Engl J Med 2006;354:567-578 in RT arm; Locoregional control 3: As for Locoregional control 2, with 
adjusted hazard ratio used in place of unadjusted for J Clin Oncol 2004;22:4665-4673
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Adapted from Curr Med Res Opin 2011;27:2253-2259.
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Axial CT before treatment (July 2009) Axial CT 4 months after completion of 
cetuximab/RT (February 2010)

Case report

A 78-year-old man presented with squamous cell carcinoma in his right maxillary antrum. 
CT scan demonstrated a large stage T4 cancer in the right maxillary antrum, eroding the right 
pterygoid bone, and infratemporal fossa and orbit. 

The patient was considered unsuitable for surgery because of the extensive nature of the 
tumor, old age, comorbidities of hypertension and diabetes, and history of ischemic heart dis-
ease. He was also deemed unfit for chemotherapy due to old age and cardiac comorbidities. 
Although the tumor site was not commonly indicated for cetuximab treatment, he was put on 
seven cycles of concurrent cetuximab and RT, after a loading dose of cetuximab at 1 week prior 
to initiation of RT. He did not complain of any significant acneiform skin rash or infusion reac-
tion during treatment, apart from radiation mucositis and skin reactions normally anticipated 
from high-dose RT.

The patient showed a very good partial response. The tumor was found to have mostly re-
solved on CT scan performed 4 months after completion of cetuximab/RT. There was opacity 
filling up the bony confines of the right maxillary antrum that represented fluid or secretion 
rather than residual tumor.
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Achieving earlier and deeper responses 
with nilotinib in CML patients

The tyrosine kinase inhibitor (TKI) imatinib continues to have long-term 
prognostic significance in newly-diagnosed chronic myeloid leukemia (CML) 
patients. However, recent data demonstrate that second-generation TKIs such 
as nilotinib (Tasigna®, Novartis) can produce faster and deeper molecular and 
cytogenetic responses vs imatinib. At a Novartis-sponsored symposium during 
the 41st Annual Scientific Meeting of the Hong Kong Society of Hematology, 
Professor Gianantonio Rosti of the Department of Hematology and Oncology, 
St Orsola University Hospital in Bologna, Italy discussed how such responses 
translate into better clinical outcomes, making the newer TKIs a viable frontline 
therapy option.

TKIs: The standard CML treatment
“During the first half of the 20th century, 

median survival of untreated CML patients 
was about 3 years,” said Rosti. [Am J Hematol 
1976;1:493-500] A decade after the discovery 
of imatinib, CML has become a manageable 
disease compatible with long-term survival. 

Imatinib is a first-generation TKI consid-
ered as the standard first-line therapy for 
most patients with chronic phase (CP) CML. 
It significantly inhibits BCR-ABL tyrosine 
kinase, implicated in CML pathogenesis. 
[Haematologica 2008;93:1765-1769] Mean-
while, the emergence of second-generation 
TKIs has offered alternative or second-line 
treatment options for certain patients. In 
the 2009 European LeukemiaNet recom-
mendations, CML patients classified as sub-
optimal responders to imatinib are eligible 
for second-generation TKIs. [J Clin Oncol 
2009;27:6041-6051] These newer TKIs may 
have a more significant role in the frontline 
setting due to recent data from CML studies 
with nilotinib.

Optimizing TKI treatment
“A number of baseline prognostic fac-

tors are currently being investigated to help 
predict the treatment outcome of patients 
with CML,” said Rosti. “However, in my opin-
ion, these still need to be validated. I there-
fore recommend the use of the Sokal scor-
ing system, since it is still the most accepted 
method for assessing the prognosis of CML 
patients.” [Blood 1984;63:789-799]

Studies on imatinib have generally as-
sessed its safety and efficacy at 1 year from 
initiation of treatment. In the IRIS trial (In-
ternational Randomized Study of Interferon 
vs STI571), response and survival rates were 
significantly different in patients with low-, 
intermediate-, or high-risk CP-CML at base-
line, as calculated using the Sokal score, with 
1-year complete cytogenetic response (CCyR) 
rates of 76, 67, and 49 percent, respectively 
(p<0.001). [N Engl J Med 2003;349:1423-1432] 
The 1-year time frame appears to be suffi-
cient, as both overall survival (OS) and event-
free survival (EFS) rates remained consistent 

Prof. Rosti
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across all Sokal risk scores after 6 years. [Leu-
kemia 2009;23:1054-1061]

“However, dramatic changes have oc-
curred in the last 4 to 5 years. We now have 
very recent robust evidence demonstrating 
that earlier responses [ie, before 12 months] 
are needed to reduce the risk of progression 
and improve long-term outcomes, and that 
these can be achieved with the newer TKIs,” 
Rosti stressed.

Earlier response with 2nd generation TKIs

Achieving early CCyR has become a major 
determinant for improved outcomes in pa-
tients diagnosed with early CP-CML and treat-
ed with TKIs. Improved outcomes associated 
with earlier cytogenetic response at 6 months 
were initially demonstrated in the 8 year fol-
low-up data of the IRIS trial. [Denninger M, et 
al, ASH 2009; abstract 1126] 

Similarly, results of a recent retrospective, 
single-institution analysis showed that pa-
tients with and without CCyR at 6 months had 
3-year OS rates of 99 and 90 percent, respec-
tively. (Figure 1) [Blood 2011;118:4541-4546] 
Moreover, median time to a CCyR was 6 months 
with standard-dose imatinib vs 3 months with 
second-generation TKIs (ie, dasatinib or nilo-
tinib), suggesting that second-generation TKIs 
may offer a survival advantage over imatinib 
by achieving an earlier cytogenetic response.

Nilotinib: Faster, deeper responses
Nilotinib has been shown to produce fast-

er and deeper molecular responses vs ima-
tinib in patients newly diagnosed with CP-
CML. In the international phase III ENESTnd 
trial (Evaluating Nilotinib Efficacy and Safety 
in Clinical Trials – Newly Diagnosed Patients), 

significantly more patients in the nilotinib 
arms (300 mg BID, 55 percent; 400 mg BID, 
51 percent) achieved major molecular re-
sponses (MMRs) at 12 months than those in 
the imatinib arm (27 percent; p<0.001). [Sa-
glio G, et al, ASH 2011; abstract 452]

At 4-year follow-up of the trial, nilotinib 
continued to demonstrate superiority vs ima-
tinib, yielding faster and higher rates of MMR 
(BCR-ABL ≤0.01 percent), deeper molecular 
responses (MR4 [BCR-ABL ≤0.01percentIS] 
and MR4.5 [BCR-ABL ≤0.0032 percentIS]), and 
significantly decreased risk of progression to 
accelerated phase/blast crisis (AP/BC). [Kan-
tarjian HM, et al, ASH 2012; abstract 1676]

The 3-month milestone 

“In the last 3 years, perhaps the most impor-
tant data we have accumulated with regard 
to second-generation TKIs is the achievement 
of earlier molecular and cytogenetic targets 
as early as 3 months after treatment initia-
tion,” said Rosti. [J Clin Oncol 2012;30:232-238] 
Achieving such targets earlier appears to be 
predictive of long-term progression-free sur-
vival (PFS) and OS in CML patients. [Leukemia 
2012;26:2096-2102]

In a follow-up outcome analysis of the EN-
ESTnd study, 90.7 percent of patients in the 
nilotinib arm achieved ≤10 percent BCR-ABL 
transcript levels at 3 months, vs 66.7 percent of 
patients in the imatinib arm. (Figure 2) [Saglio 
G, et al, ASH 2011; abstract 452; Hochhaus A, et 
al, ASH 2012; abstract 167]

This earlier response has been correlated 
with improved OS and PFS. For instance, 
4-year OS rate of patients in the nilotinib arm 
who reached ≤10 percent BCR-ABL levels at 
3 months was 96.7 percent, vs 86.7 percent 
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for patients whose BCR-ABL levels remained 
at >10 percent after 3 months. This translates 
into a 10 percent difference in OS rates at 4 
years (p=0.0016). Similar significant differ-
ences were also noted in the 4-year PFS data.

In addition, 76 percent of patients in the ni-
lotinib arm achieved MMR at 12 months when 
they reached ≤1 percent BCR-ABL levels at 3 
months (vs 71 percent of patients in the ima-
tinib arm). Also, more patients (56 percent) in 
the nilotinib arm achieved ≤1 percent BCR-
ABL levels at 3 months than those in the ima-
tinib arm (16 percent). (Figure 3) 

Improved clinical outcomes achieved 
through earlier and deeper responses with ni-
lotinib have led to the concept of permanent 
treatment discontinuation, once sustained 
long-term response is achieved. “Treatment-
free remission should be the ultimate goal in 
CML management. Studies are currently un-
derway to help realize this possibility for the 
majority of patients,” Rosti noted.
Conclusions

According to Rosti, the most important 
benefits of the earlier and deeper responses 
achieved by second-generation TKIs vs ima-
tinib will be realized in patients diagnosed with 
CML later in the course of disease. “Monitor-
ing early response to treatment may also help 
identify high-risk patients who may benefit 
from an early change in therapy after subopti-
mal response to initial treatment,” he noted. 

“At present, we cannot fully understand 
and predict which patients need to be op-
timized rapidly or treated less aggressively 

Figure 1. CCyR at 6 months and OS at 3 years with imatinib and second-generation 
TKIs

CCyR = complete cytogenetic response; OS = overall survival
Adapted from Blood 2011;118:4541-4546.
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upon CML diagnosis,” he said. “Thus, sec-
ond-generation TKIs such as nilotinib can 
be a valid option in the first-line setting 
as it may allow more patients to achieve 
deeper responses earlier, which may re-
sult in improved long-term outcomes  vs  
imatinib.”                                                                         
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Improving resectability of mCRC: 
Benefits of cetuximab 

In patients with metastatic colorectal cancer (mCRC) with KRAS wild-type tumors, 
use of cetuximab (Erbitux®, Merck Serono) in combination with chemotherapy 
can improve response and increase the chances of R0 resection. Dr. Kam-Tong 
Yuen, Specialist in Clinical Oncology in Hong Kong, shared his experience in 
treating these patients, highlighting the added benefit of cetuximab and the 
importance of a multidisciplinary team (MDT) approach in improving long-term 
survival.

Improving resectability of tumors
“In my experience, more than 50 percent 

of mCRC patients have initially unresectable 
or marginally resectable tumors,” said Yuen. 
“The standard approach for these patients 
is induction chemotherapy followed by sur-
gery, aiming at a complete cure.”

The goal is to choose a regimen with 
the greatest likelihood to elicit a rapid re-
sponse, so these patients can proceed to 
surgery promptly. Prolonged neoadjuvant 
chemotherapy has been associated with 
cumulative liver toxicity, a risk of periopera-
tive morbidity/mortality, and delayed recov-
ery after liver resection, which compromise 
surgery. [J Clin Oncol 2006;24:2065-2072; 
Ann Surg 2008;247:118-124; Ann Surg Oncol 
2009;16:2385-2390] 

While standard induction chemotherapy 
consists of 5-FU plus either oxaliplatin (FOLF-
OX) or irinotecan (FOLFIRI), results of the CE-
LIM study (Randomized Multicenter Study of 
Cetuximab Plus FOLFOX or Cetuximab Plus 
FOLFIRI in Neoadjuvant Treatment of Non-
resectable Colorectal Liver Metastases) sug-
gest that compared with historical series of 
chemotherapy alone, adding cetuximab to 

doublet chemotherapy can yield higher re-
sponse rates for patients with initially unre-
sectable colorectal liver metastases. [Lancet 
Oncol 2010;11:38-47] 

“In the study, cetuximab plus chemother-
apy achieved an overall response rate of 70 
percent in patients with KRAS wild-type tu-
mors,” Yuen noted. “More than half of the pa-
tients proceeded to surgery after treatment. 
A more exciting figure is the achievement of 
R0 resection in 34 percent of the patients, 
which means that about one third of them 
achieved long-term survival.”

An update of the CELIM study presented at 
the European Multidisciplinary Cancer Con-
gress (EMCC) in 2011 showed that 4-year sur-
vival was significantly higher in patients with 
R0 resection than in those without (median 
overall survival, 46.7 vs 27.3 months; overall 
survival rate, 49 vs 16 percent). (Figure) [Fol-
precht G, et al, EMCC 2011; abstract 6009]

Yuen also found it beneficial to add cetux-
imab to chemotherapy for patients with ini-
tially unresectable or marginally resectable tu-
mors. “We try to add cetuximab to increase the 
chances of tumor shrinkage. At our center, the 
combination actually shows a higher response 

Dr. Yuen
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rate than chemotherapy alone for mCRC pa-
tients with KRAS wild-type and liver-limited 
tumors. Consistent with the CELIM study, 
about half of them can proceed to surgery,” he 
said. “Addition of cetuximab can perhaps help 
more patients proceed to surgery.”

Role as adjuvant therapy 
“Adjuvant therapy is also an important 

part of mCRC treatment, as it contributes to 
a lower recurrence rate by controlling micro-
scopic disease,” said Yuen. 

Data from the European Organization for 
Research and Treatment of Cancer (EORTC) 
group trial 40983 showed that doublet 
chemotherapy, given for 3 months preop-
eratively  and  3 months postoperatively, 
can improve disease-free survival in pa-
tients with initially resectable mCRC. [Lancet 
2008;371:1007-1016] “Similarly, the Europe-
an Society for Medical Oncology’s guideline 
also recommends a total of 6 months’ use 
of the most active induction regimen in the 
preoperative and postoperative periods,” he 
said. [Ann Oncol 2012;23:2479-2516] “At our 
center, if an initial response is seen after in-
duction chemotherapy, we will continue the 
same regimen for 6 months in total.”

Safety and tolerability
Some patients may experience adverse 

events (AEs) from chemotherapy. For exam-
ple, common side effects of oxaliplatin in-
clude neurotoxicity and allergic reactions. “In 
the CELIM study of patients receiving cetux-
imab plus FOLFOX-6 or FOLFIRI, 23 percent of 
patients experienced grade ≥3 neutropenia, 
and 34 percent had grade ≥3 skin toxicity,” 
he said. [Lancet Oncol 2010;11:38-47] “How-

ever, these AEs are manageable and rarely 
life-threatening. In general, the tolerability 
of cetuximab plus chemotherapy is good.”

Importance of MDT approach
“Management of mCRC involves review 

of imaging by radiologists, chemotherapy 
by oncologists, surgery by surgeons, and 
examination of resected specimens by pa-
thologists. Multidisciplinary collaboration is 
important to maximize the chances of cure. 
From my point of view, close collaboration 
between oncologists and surgeons is man-
datory to decide the best time for surgery 
and perioperative treatment,” Yuen noted. 
“We arrange regular meetings every 2 to 3 
weeks to improve collaboration across re-
lated disciplines. During the meetings, we 
discuss cases that require the MDT approach. 
I foresee an increasing focus on the MDT ap-
proach in the coming years.”

Conclusion
In mCRC patients with KRAS wild-type, ini-

tially unresectable or marginally resectable 
liver-limiting disease, addition of cetuximab 
to standard doublet chemotherapy is consis-
tently shown to improve rates of response 
and R0 resection across studies with a good 
safety profile. 

Cetuximab is the only targeted therapy 
recommended by the UK National Institute 
of Health and Clinical Excellence guideline 
for patients with initially unresectable, liver-
limited KRAS wild-type mCRC. It is also the 
only targeted therapy sponsored by the 
Community Care Fund in Hong Kong for the 
same group of patients who have financial 
difficulties.                                                              
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Figure. Four-year survival analysis of the CELIM study 

HR = hazard ratio; wt = wild-type
Adapted from Folprecht G, et al, EMCC 2011; abstract 6009.
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Case report
A 69-year-old man presented with 

change of bowel habit and occasional rectal 
bleeding in May 2012. Colonoscopy showed 
a circumferential tumor at 28 cm from the 
anal verge, while biopsy confirmed ad-
enocarcinoma. The pathological stage was 
T3N0. His preoperative carcinoembryonic 
antigen (CEA) level was 77 µg/L.

CT scan of abdomen and pelvis in 
July 2012 showed a tumor mass over the 
recto-sigmoid region, and a mass with 
a maximum diameter of 7 cm with het-
erogeneous contrast enhancement was 
seen in segment 5/8 of the liver, which 
could be due to metastasis. Sigmoidec-
tomy was done. Intraoperatively, metas-
tasis was seen at segment 5 in the right 
lobe of liver.

As the liver metastasis was large in size, 
neoadjuvant chemotherapy was started af-
ter discussion with the Hepatobiliary Surgi-
cal Team. Prechemotherapy PET-CT scan in 
September 2012 confirmed liver metastasis 
with a maximum diameter of 7 cm.

Cetuximab plus FOLFOX was started in 
September 2012. The treatment was given 
every 2 weeks, aiming to downsize the tu-
mor for metastectomy. A good response 
was observed, with CEA level decreasing 
from 93 µg/L to 9.8 µg/L after four cycles 
of treatment. Reassessment CT scan in De-
cember 2012 after the fifth cycle showed 
reduction in size of liver metastasis to 3 cm 
in maximum diameter.

Metastectomy was scheduled in Febru-
ary 2013, after completing a total of eight 
treatment cycles. Segmentectomy was 
performed in the right liver, and pathol-
ogy showed two foci of metastatic disease 
with a diameter of 2 cm and 1.3 cm, re-
spectively, in the right lobe.

Postoperative CEA level normalized to 
3.4 µg/L in March 2013. The patient was 
started on the ninth cycle of cetuximab 
plus FOLFOX, with the aim of completing 
a total of 12 cycles.

The patient was last seen on 25 March 
2013 after completion of the ninth cycle, 
and his CEA level was 3.0 µg/L.
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New treatment options for 
myelofibrosis: JAK inhibitors

Myelofibrosis (MF), a myeloproliferative neoplasm, is characterized by marrow 
fibrosis, progressive anemia and a variety of debilitating symptoms. While 
treatment options have remained limited and largely palliative, recent years have 
witnessed an increasing interest in the role of the Janus kinase (JAK) signaling 
pathway, in particular the dysregulation of JAK-mediated cytokine and growth-
factor signal transduction, an anomaly characteristic of MF. At the 41st Annual 
Scientific Meeting of the Hong Kong Society of Hematology, Professor Ruben A. 
Mesa of the Division of Hematology and Medical Oncology, Mayo Clinic Cancer 
Center in Arizona, USA, discussed the latest treatment options for MF with 
particular emphasis on the role of ruxolitinib. 

MF is a heterogeneous disease with 
a variety of significant constitu-
tional symptoms such as night 

sweats, fever, weight loss, fatigue, variable but 
frequently problematic splenomegaly, and 
multifactorial cytopenias. Mesa noted that a 
breakthrough in the pathogenesis of myelo-
proliferative neoplasms (MPNs) was reported 
in 2005 with the discovery of the JAK2V617F 
mutation. While the initial molecular genetic 
event leading to clonal transformation of the 
mutation has yet to be determined, the dis-
covery marked an important milestone in the 
management of the disease. [Blood Lymphat 
Cancer 2012;2:125-136]  

“Splenomegaly is a common symptom in 
MF, and can be present in 64 percent of pa-
tients,” said Mesa. “Splenomegaly can signifi-
cantly affect patients’ quality-of-life [QoL] in 
terms of mechanical discomfort, pain, pos-
sible splenic infarction, cachexia, and splenic 
sequestration which leads to further exacer-
bation of cytopenias. It may also delay engraft-
ment in an allogeneic stem cell transplant.” 

A retrospective review of 707 patients with 
primary MF also revealed a significant num-
ber of patients with vascular events, includ-
ing acute MI and venous thromboembolism. 
[Blood 2010;115:778-782]

Selecting a therapy for MF 
Therapies for MF are not disease modi-

fying. Rather, they aim to address symp-
toms such as splenomegaly and cytopenias. 
[Blood Lymphat Cancer 2012;2:125-136] “The 
options for patients basically lie in three cat-
egories – observation, medical therapy and 
[hematopoietic stem cell] transplantation 
[HSCT],” said Mesa. These three categories, 
he said, exist on a risk-benefit spectrum, with 
transplantation conferring the most benefit 
but also a dramatically higher risk profile to 
the patient. 

A key goal in MF treatment is delaying 
progression to blast phase; to date, allogene-
ic HSCT is the only known treatment capable 
of achieving that effectively. However, HSCT 
is only applicable to a minority of patients. 

Prof. Mesa
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[Blood Lymphat Cancer 2012;2:125-136] “Fac-
tors which affect the decision to transplant 
include age, disease status, patient comor-
bidities, performance status, spleen size, and 
the impact of medical therapy on QoL and 
survival,” said Mesa.  

In early-stage and non-transfusion-de-
pendent patients, erythropoiesis-stimulat-
ing agents may be used. “Anemia, which is 
present in about 54 percent of patients, can 
be treated with a variety of agents including 
the immunomodulatory drugs thalidomide, 
lenalidomide and pomalidomide,” said Mesa. 
“Splenectomy is a complex surgery. While it 
is an effective procedure, it also carries a risk 
of complications and postoperative morbid-
ity due to thrombocytopenia and anemia.” 
[Brit J Surg 2013;doi:10.1002/bjs.9067]

JAK inhibitors: Significant clinical 
benefits in MF 

Verstovsek et al demonstrated that MF 
treatment with a JAK2 inhibitor was associat-
ed with marked and durable clinical benefits, 
such as rapid reduction in splenomegaly and 
improvements in debilitating symptoms in-
cluding weight loss, fatigue, night sweats and 
pruritis. “Patients treated with the JAK2 inhibi-
tor also experienced significant improvements 
in exercise capacity, and overall improvements 
in performance status,” said Mesa. [N Engl J Med 
2012;363:1117-1127]

In the COMFORT (Controlled Myelofibro-
sis Study with Oral JAK Inhibitor Treatment) 
I and II trials, researchers demonstrated the 
clinical significance and efficacy of ruxolitinib, 
an oral selective inhibitor of JAK1 and JAK2, 
in patients with MF. Patients in the trials were 
randomized to receive ruxolitinib 15 mg bid or 

placebo (COMFORT I) or best available therapy 
(BAT) (COMFORT II). The primary endpoint of 
COMFORT I and II was the proportion of pa-
tients with a 35 percent reduction in spleen 
volume at week 24 and week 48, respectively. 
[N Engl J Med 2012;366:799-807; N Engl J Med 
2012;366:787-798]  

“In both trials, ruxolitinib was vastly supe-
rior to the two control arms in reducing sple-
nomegaly,” said Mesa. In COMFORT I, 41.9 
percent of patients in the ruxolitinib group vs 
0.7 percent in the placebo group achieved the 
primary endpoint. (Figure 1) Most patients in 
the ruxolitinib group had a reduction in spleen 
volume, whereas most patients in the placebo 
group had either an increase or no change in 
spleen volume. [N Engl J Med 2012;366:799-
807]

Similarly, in COMFORT II, 28 percent of pa-
tients in the ruxolitinib group achieved the pri-
mary endpoint vs none in the BAT group. (Fig-
ure 1) Almost all patients in the ruxolitinib arm 
(97 percent) vs 56 percent in the BAT arm had 
a reduction in spleen volume. [N Engl J Med 
2012;366:787-798]

Ruxolitinib improves long-term OS  
Importantly, ruxolitinib was shown to im-

prove overall survival (OS) vs BAT in an up-
dated 2-year survival analysis of COMFORT 
II. At a median follow-up of 112 weeks, rux-
olitinib-treated patients had a 49 percent 
reduction in risk of death vs those receiving 
BAT. (Figure 2) Reductions in splenomegaly 
in COMFORT II were sustained over 2 years 
of ruxolitinib treatment in the majority of pa-
tients. [Cervantes P, et al, ASH 2012; abstract 
801] 

“In addition to an improvement in OS, 
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long-term follow-up of the COMFORT trials 
showed a potential for improvement of MF 
after 2-3 years of ruxolitinib treatment,” said 
Mesa. “Continuous ruxolitinib treatment can 
also improve QoL of MF patients.”

“The key question today is whether ear-
lier use of a JAK2 inhibitor can help delay 
the natural history or progression of MF,” he 
continued. ”In a COMFORT I survival analysis 
based on planned data cut-off with 4 months 
of additional follow-up, ruxolitinib-treated 
patients had a significant survival advantage 
vs those in the placebo group. Hence, there is 
evidence to suggest that early treatment with 
a JAK2 inhibitor can delay natural progression 
of MF.” [N Engl J Med 2012;366:799-807]

Safety and tolerability  
Ruxolitinib is generally well tolerated. The 

most frequently reported non-hematologic 
adverse event was diarrhea. “While inhibi-
tion of JAK2 can cause some degree of ane-
mia and thrombocytopenia, the COMFORT 
studies showed that these events rarely led 
to treatment discontinuation and were gener-
ally manageable with dose modifications and/
or transfusion of packed red cells,” said Mesa. 
“Compared with the toxicity profiles of other 
JAK1 and JAK2 inhibitors in development, rux-
olitinib appears to have fewer toxicities, nota-
bly gastrointestinal and neurological toxicities.” 

Future directions
“When we treat a patient with MF, it is im-

portant to remember that every patient is 
different,” said Mesa. He stressed the need to 
be cognizant of the patients’ goals and input 
in terms of their care. “They need to under-
stand this complex disease so they can un-
derstand the therapy.” 

“Understanding symptom burden and 
its impact on the patient’s QoL is key in the 
management of MF,” he continued. “There has 
been much interest in MF research in recent 
years, and I think we are finally making in-
roads in trying to extend life for patients with 
the disease. For now, while we work towards a 
cure, we can try our best to achieve as many 
treatment goals as possible for our patients.”     

Figure 1. Spleen response in the COMFORT I and II trials 

BAT = best available therapy
Adapted from 1) N Engl J Med 2012;366:799-807; 2) N Engl J Med 2012;366:787-798.
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Figure 2. Updated analyses of OS data in COMFORT II

 

 

 

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0
0 24 48 72 96 120 144

Pr
ob

ab
ili

ty

Lost to follow-up 
(cumulative)

146
146

138
61

127
51

117
49

109
45

30
12

0
0

Weeks

Ruxolitinib

BAT

3.4%
13.7%

9.6%
24.7%

11.0%
26.0%

14.4%
27.4%

14.4%
27.4%

Patients (n)

Events

Censored

HR=0.51; log-rank p=0.041a

146

20 (13.7%)

126 (86.3%)

73

16 (21.9%)

57 (78.1%)

Ruxolitinib BAT

n=

a p value for log-rank test is provided for descriptive purposes and was not adjusted for multiple comparisons

BAT = best available therapy; HR = hazard ratio
Adapted from Cervantes F, et al. ASH 2012; abstract 801.

Continuous  
ruxolitinib treatment can  
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of MF patients
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Pemetrexed maintenance therapy in 
advanced NSCLC

The use of maintenance therapy following first-line chemotherapy is an emerging 
trend in the management of advanced non-small cell lung cancer (NSCLC). Current 
treatment guidelines recommend either switch or continuation maintenance 
therapy with pemetrexed (Alimta®, Eli Lilly) in appropriate patients with advanced 
nonsquamous NSCLC. At an Eli Lilly-sponsored symposium organized recently 
by the Hong Kong Lung Cancer Study Group, Professor Thomas Brodowicz of 
the Medical University Vienna, Austria reviewed current evidence supporting 
this evolving strategy and discussed how it may help improve patient survival 
outcomes and maintain quality of life (QoL).

First-line treatment considerations
Platinum-based doublet chemotherapy  is 

recommended as the standard first-line regi-
men in patients with advanced NSCLC, due 
to improved survival outcomes vs best sup-
portive care alone. [J Clin Oncol 2011;29:3825-
3831; Ann Oncol 2012;23(suppl7):vii56-vii64] A 
number of first-line combinations have been 
studied, with most showing comparable effi-
cacy and safety profiles. However, in the era of 
personalized medicine, several factors need to 
be considered to help improve overall survival 
(OS).

“To select an appropriate treatment, we 
need to consider patient characteristics and 
tumor status,” opined Brodowicz. “Patient 
factors include performance status, comor-
bidities, organ function, patients’ requests 
and QoL,” he said. In the case of tumor char-
acteristics, studies point to the predictive 
role of histology in determining treatment 
success. 

“About 15 to 20 years ago, squamous and 
nonsquamous NSCLC were put into one bas-
ket,” said Brodowicz. “This period is over, and 

[appropriate] treatment is now different for 
different histological types of NSCLC.”

Histology-based therapy
Cisplatin/gemcitabine (C/G) doublet che-

motherapy given in 4-6 cycles is a widely 
used first-line regimen for advanced NSCLC. 
However, studies on pemetrexed showed 
that NSCLC histology may have a predictive 
role in further improving treatment efficacy. 

A noninferiority, phase III, randomized 
study compared OS between patients who 
received the standard C/G combination and 
the alternative cisplatin/pemetrexed (C/P) 
combination. Results demonstrated com-
parable efficacy with better tolerability for 
C/P. Furthermore, OS was superior for C/P vs 
C/G in patients with nonsquamous NSCLC 
(adenocarcinoma: 12.6 vs 10.9 months; 
large-cell carcinoma: 10.4 vs 6.7 months).  
[J Clin Oncol 2008;26:3543-3551]

This observation was further corrobo-
rated by the results of two phase III studies, 
which demonstrated significantly improved 
OS and progression-free survival (PFS) for 

Prof.  
Brodowicz
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patients with nonsquamous NSCLC treated 
with pemetrexed-based therapy than com-
parators (hazard ratio [HR], 0.78 for OS and 
0.84 for PFS), while patients with squamous 
NSCLC had shorter survival (HR, 1.56 and 
1.23). [Oncologist 2009;14:253-263]

These studies reinforce the predictive val-
ue of histology for pemetrexed, and its sur-
vival advantage in patients with nonsqua-
mous NSCLC histology.

Prolonging survival with maintenance 
therapy

Following induction therapy, the standard 
of care is to wait and see if there is disease 
progression before a second-line therapy is 
initiated. (Figure 1)

According to Brodowicz, this conserva-
tive strategy results in up to 30 percent of 
patients never receiving second-line treat-
ment. This represents a missed opportunity 
in delaying progression and prolonging OS, 
which can be overcome by the use of main-
tenance therapy. (Figure 1)

There are two concepts of maintenance 
therapy. In switch maintenance, the patient 
receives an agent different from the induc-
tion chemotherapy drugs. With continuation 
maintenance, the patient is maintained on 
one of the active drugs received during in-
duction chemotherapy.

An earlier trial showed that switch main-
tenance therapy with pemetrexed (ie, peme-
trexed maintenance therapy after induction 
therapy with a platinum-containing, non-
pemetrexed doublet) significantly improved 
PFS and OS in patients with NSCLC. [Lancet 
2009;374:1432-1440] “The next question 
then was to find out if continuing therapy 

with pemetrexed offers the same benefits,” 
remarked Brodowicz. 

Continued pemetrexed ups PFS/OS
The PARAMOUNT study is a double-blind, 

phase III, randomized controlled trial that in-
vestigated whether continuation maintenance 
with pemetrexed improved PFS and OS after 
C/P induction therapy. Patients in the study 
had stage IIIB or IV nonsquamous NSCLC, good 
performance status, and no evidence of dis-
ease progression. Initial efficacy results showed 
improved PFS with pemetrexed maintenance 
vs placebo (HR, 0.62; p<0.0001). [Lancet Oncol 
2012;13:247-255]

More recently, final OS results of PARA-
MOUNT were presented. “Consistent with 
the PFS results, pemetrexed maintenance 
therapy offered superior OS vs placebo,” 
said Brodowicz. (Figure 2) [J Clin Oncol 
2012;30(suppl): abstract LBA7507]

These results confirm that C/P induction 
therapy followed by pemetrexed continu-
ation maintenance offers further benefits 
vs induction therapy alone, representing a 
paradigm shift in the treatment of advanced 
nonsquamous NSCLC.

Maintaining QoL with pemetrexed 
“Aside from improving OS and PFS, main-

tenance therapy needs to be assessed in 
terms of preserving patients’ QoL, providing 
relief of cancer-related symptoms, and en-
suring acceptable toxicity,” Brodowicz em-
phasized. 

The PARAMOUNT trial used a health-relat-
ed QoL assessment tool called the EuroQol 
5-dimensional scale (EQ-5D), which con-
sisted of an index score from five descriptive 
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questions, and a visual analog scale. Analy-
sis of the EQ-5D results showed no statisti-
cal difference between the pemetrexed and 
placebo arms. “This suggests that patients 
can tolerate long-term maintenance therapy 
with pemetrexed without significant wors-
ening of QoL,” said Brodowicz. [Lancet Oncol 
2012;13:247-255]

Similarly, QoL was also assessed for peme-
trexed maintenance therapy vs placebo us-
ing the Lung Cancer Symptom Scale (LCSS). 
(Figure 3) Except for an increase in loss of 
appetite (p=0.028) and delayed worsening 
of pain (p=0.041) and hemoptysis (p=0.038) 
with pemetrexed, QoL during maintenance 
therapy with pemetrexed was similar to pla-
cebo. [Lancet Oncol 2012; 13:292-299]

Adverse events were more frequent in the 
pemetrexed arm of the PARAMOUNT trial. 
Grade 3/4 anemia, neutropenia and fatigue 
were significantly more common in patients 
who received pemetrexed, “but these are 
typical and expected drug-related toxicities, 
and were generally manageable,” according 
to Brodowicz. [Paz-Ares LG et al, ASCO 2011, 
abstract CRA7510]

Summary
“Maintenance therapy is not indicated for 

all patients,” cautioned Brodowicz. In the case 
of pemetrexed, tailored therapy is indicated 
in order to translate the results of clinical tri-
als into clinical practice.

“Pemetrexed maintenance therapy needs 

to be tailored for appropriate patients, spe-
cifically, those with nonsquamous NSCLC 
histology, good performance status, at least 
disease control during first-line chemothera-
py, and of course, according to patients’ pref-
erences,” Brodowicz concluded.   

Figure 1. Maintenance therapy aims to delay disease progression and improve OS

1st line tx (platinum 
doublet, 4-6 cycles)

≥2nd line tx to 
progression

Maintenance strategy

Diagnosis Tumor response 
or stable disease

PD

‘Watch and wait’ strategy: Break from treatment

‘Watch and wait’ strategy
♦	 Modalities of disease assessment not  

well defined
♦	 Duration of treatment-free interval is usually 

short, with a median of 2-3 months
♦	 25-30% of patients will never receive 2nd 

line treatment

Maintenance strategy
♦	 Given when tumor volume is the smallest
♦	 All patients receive an additional treatment until disease 

progression
♦	 Objective: To increase the duration of disease control and 

therefore OS
♦	 Mostly justified if disease is aggressive and	growing fast

Death

PD = progressive disease; OS = overall survival; tx = treatment 
Adapted from Brodowicz T. 

Figure 3. Mean maximum improvement in Lung Cancer Symptom Scale (LCSS) 
items with pemetrexed vs placebo

QoL = quality of life
Adapted from Lancet Oncol 2012;13:292-299.
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Optimizing outcomes with sunitinib in 
long-term treatment of mRCC

Sunitinib (Sutent®, Pfizer), an oral multi-targeted tyrosine kinase inhibitor 
(TKI), has been used worldwide and has become a standard therapy for 
advanced or metastatic renal cell carcinoma (mRCC). As with any multi-targeted 
agent, management of treatment-related adverse events is important to 
maximize clinical benefit.  At a Pfizer-sponsored symposium during the Asian 
Oncology Summit 2013 held recently in Bangkok, Thailand, Dr. Philip Kwong 
of the Department of Clinical Oncology, Queen Mary Hospital highlighted the 
established efficacy of sunitinib in first-line treatment of mRCC and addressed its 
safety profile for optimal therapy.

The introduction of new and more po-
tent targeted agents for advanced or 
metastatic renal cell carcinoma has 

made treatment selection in the first-line set-
ting an important consideration for physi-
cians. Current international guidelines recom-
mend sunitinib, pazopanib, or bevacizumab 
plus interferon-alfa (IFN-alfa) for the first-line 
treatment of favorable- and intermediate-
risk mRCC. [Ann Oncol 2012;23(suppl 7):vii65-
vii67]

Evidence and experience with sunitinib
Robust clinical studies and a wealth of 

clinical experience support the use of suni-
tinib in advanced RCC. 

In a randomized phase III trial of 750 pa-
tients with mRCC who had not received prior 
treatment, sunitinib was superior to IFN-alfa 
in terms of progression-free survival (PFS) 
(median, 11 vs 5.1 months; p<0.001). [N Eng 
J Med 2007;356:115-124] In the final analysis, 
objective response rate (ORR) was four-fold 
greater with sunitinib vs INF-alfa (47 vs 12 
percent; p<0.001), while median overall sur-

vival (OS) was 26.4 vs 21.8 months (p=0.051). 
[J Clin Oncol 2009;27;3584-3590] 

Based on these findings, sunitinib became a 
reference standard of care in the first-line treat-
ment of favorable- or intermediate-risk mRCC. 

COMPARZ trial
In the COMPARZ (Comparing the Efficacy, 

Safety and Tolerability of Pazopanib vs Suni-
tinib) trial, a head-to-head comparison of 
pazopanib vs sunitinib, pazopanib was non-
inferior to sunitinib in the first-line treat-
ment of mRCC. [Motzer R, et al, ESMO 2012; 
abstract LBA8]

COMPARZ was a global phase III trial of 
1,100 patients with clear-cell mRCC who re-
ceived no prior systemic therapy. Patients 
were randomized to pazopanib (800 mg 
once daily, continuous dosing; n=557) or 
sunitinib (50 mg once daily on a 4 weeks on, 
2 weeks off schedule; n=553). 

Median PFS was 8.4 months for pazopanib 
vs 9.5 months for sunitinib (hazard ratio [HR], 
1.047) in the intention-to-treat population. 
“However, in the per-protocol population, 

Dr. Kwong
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median PFS was 8.4 months for pazopanib 
vs 10.2 months for sunitinib, which translates 
into a difference of almost 2 months in favor 
of sunitinib,” said Kwong.

PFS was similar between Asian, North 
American and European patients, according 
to a substudy of 367 Asian patients enrolled 
in the COMPARZ trial.  [Guo J, et al, ASCO GU 
2013; abstract 366]

The substudy also showed that PFS was 
longer in Asian and North American patients 
treated with sunitinib vs pazopanib. Median 
PFS by independent review was 11.1 vs 8.4 
months in Asian patients, and 10.5 vs 8.3 
months in North American patients. “This 
translates into a PFS difference of almost 
3 months in favor of sunitinib in Asian pa-
tients,” noted Kwong. 

In the overall trial population, OS was 
similar between the two treatment groups 
(p=0.275). Both drugs were associated with 
adverse events (AEs), with fatigue and hand-
foot syndrome being more frequent with 
sunitinib. Rates of liver function abnormali-
ties were however higher in patients treated 
with pazopanib. (Table 1) Moreover, a higher 
percentage of patients discontinued treat-
ment due to AEs in the pazopanib group. 
(Table 2)

Overall, there were differences in safety 
profiles between the COMPARZ total popula-
tion and the Asian subgroup, with AEs being 
generally higher in Asians. AEs that were more 
common in Asians included elevated liver en-
zymes, hand-foot syndrome, hypertension, 
hematotoxicity, and proteinuria. In contrast, 
gastrointestinal symptoms, headache, and 
mucositis were less common in Asians.

However, rates of AEs were similar be-

Table 1. Most common treatment-
emergent adverse events in the 
COMPARZ trial

Pazopanib 
(n=554) 

Sunitinib 
(n=548)

Adverse event* All grades All grades

Any event >99% >99%

Diarrhea 63% 57%

Fatigue 55% 63%

Hypertension 46% 41%

Nausea 45% 46%

 Decreased 
appetite 37% 37%

 ALT increase 31% 18%

Hair color changes 30% 10%

 Hand-foot 
syndrome 29% 50%

Taste alteration 26% 36%

 Thrombocyto-
penia 10% 34%

*Adverse event ≥30% in either arm
ALT = alanine aminotransferase

Adapted from Motzer R, et al. ESMO 2012; abstract LBA 8.

Table 2. Dose adjustments and treatment 
discontinuation in the COMPARZ trial

Pazopanib 
(n = 554)

Sunitinib 
(n=548)

Dose  
interruptions 60% 63%

Dose reductions 44% 50%

By 25% 24% 29%

By 50% 20% 20%

By 75% <1% <1%

Discontinuations 
due to AEs 24% 19%

AEs = adverse events
Adapted from Motzer R, et al. ESMO 2012; abstract LBA 8.
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tween Asian patients treated with sunitinib 
or pazopanib. 

In the study, patient-reported quality of 
life (QoL) scores favored pazopanib in 11 of 
14 domains. However, the timing of the as-
sessment had an impact on the results. “Pa-
tients were assessed on day 28 before the 
2-week break, which is the worst day for 
sunitinib,” said Kwong. “It was also the first 
TKI study where better ORR did not translate 
into better PFS.” 

AEs: Biomarkers of sunitinib efficacy
A growing body of evidence supports the 

value of treatment-associated AEs as bio-
markers of efficacy with targeted agents. 

A retrospective analysis of pooled data 
from up to nine clinical trials showed that 
sunitinib-associated hypertension is associ-
ated with improved clinical outcomes. Pa-
tients with treatment-induced hypertension, 
defined by systolic blood pressure ≥140 mm 
Hg and diastolic blood pressure ≥90 mm Hg, 
had better outcomes than those without 
treatment-induced hypertension in terms of 
PFS (12.5-13.4 vs 2.5-5.3 months), OS (30.9-
32.2 vs 7.2-14.9 months) and ORR (54.8-57.3 
vs 8.7-24.6 percent) (all p<0.001). [J Natl Can-
cer Inst 2011;103:763-773] 

Moreover, asthenia and fatigue were as-
sociated with significantly improved PFS 
in sunitinib-treated mRCC patients (10.9 
months vs 6.4 months for those without as-
thenia/fatigue; p<0.0001), while hand-foot 
syndrome was associated with significantly 
improved OS (38.2 months vs 18.9 months 
for those without hand-foot syndrome; 
p<0.001). [Davis MP, et al, ECCO-ESMO 2011; 
abstract 1139; Pusanov I, et al, ECCO-ESMO 

2011; abstract 1444]

Managing AEs, maximizing clinical 
benefit

Any potent targeted agent has its own 
profile of AEs. Management of treatment-re-
lated AEs should include patient education 
about potentially bothersome side effects, 
and assessment and treatment of baseline 
comorbidities, Kwong said. “During TKI treat-
ment, close patient monitoring and early 
management of treatment-related toxicities 
are of paramount importance. If toxicity fails 
to resolve with standard medical interven-
tion, dose reductions or interruptions may 
be considered to keep patients on treat-
ment.” 

Optimal dosing and maximum treatment 
duration are integral to achieving clinical 
benefit in mRCC treatment, he added.

Optimizing outcomes with sunitinib
A meta-analysis of sunitinib studies, in-

cluding two in mRCC, have shown that in-
creased exposure to sunitinib is associated 
with longer time to progression and OS, 
underlining the importance of maintaining 
patients on targeted doses to maximize ben-
efit. (Figure) [Cancer Chemother Pharmacol 
2010;66:357-371]

Additionally, the Renal EFFECT trial (A 
Randomized Phase II Study of the Efficacy 
and Safety of Sunitinib Malate Schedule 4/2 
vs Sunitinib Malate Continuous Dosing as 
First-Line Therapy for Metastatic Renal Cell 
Cancer) supports the dosing profile of suni-
tinib 50 mg once daily, given on a 4 weeks 
on, 2 weeks off schedule (4/2 schedule), as a 
first-line therapy for advanced RCC. Median 
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time to tumor progression was 9.9 months 
for the sunitinib 4/2 schedule vs 7.1 months 
for sunitinib 37.5 mg continuous daily dos-
ing (p=0.09). The safety profile and efficacy 
endpoints were similar between the two 
schedules. [Motzer RJ, et al, ASCO GU 2011; 
abstract 308]

Conclusion
Sunitinib is recommended by in-

ternational guidelines for the first-line  
treatment of mRCC. Most drug-associated 
side effects are mild to moderate, and are 
generally manageable with standard medical  
interventions without the need for treat-
ment discontinuation or permanent dose  
reduction. 

“Certain side effects may, however, lead 
to temporary or permanent dose modifica-

tion. Both patients and physicians should be 
aware of the potential impact of treatment 
interruption or dose reduction on treatment 
outcomes,” said Kwong.

“Optimization of sunitinib therapy to the 
highest tolerated dose and timely manage-
ment of side effects could maximize clinical 
benefit,” he added.                                                  

Figure. Higher exposure to sunitinib associated with better outcomes
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