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SUMMARY
Every year brings new knowledge and insights that help to direct research that ultimately leads to improved 
care for patients with cancer. This report, which is based on the clinical cancer advances 2017 article publis-
hed by the American Society of Clinical Oncology, reviews the most important advances made in the diffe-
rent fields of oncology that are most likely to impact daily clinical practice.1 Over the last few years, immuno-
therapy has become a new treatment option for patients with a growing number of cancer types. Building on 
the initial successes with immunotherapy, a key next step is to understand why currently fewer than half of 
patients benefit from immunotherapy and why the benefit, if it occurs, may be short lived. In 2016, several 
reports revealed early insights into patient and cancer characteristics that might predict whether immuno-
therapy could work well in an individual patient. Many studies also assess whether combining immunothera-
py with other cancer treatments might extend the potential of this new group of therapies.
A second part of this report focuses on targeted therapies. The research into cancer biology is propelling 
rapid development of novel treatments targeting the key molecules that allow cancers to grow and spread. 
In 2016, this strategy resulted in new targeted therapies for patients with advanced lung, breast, and kidney 
cancer, as well as several hard-to-treat forms of blood cancer. In addition to this, new molecular technolo-
gies are emerging that can quickly pinpoint molecular changes in the tumour or free-floating cancer DNA in 
the blood.
(BELG J MED ONCOL 2017;11(2):37-45)  
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IMMUNOTHERAPY
Since the first remarkable reports of immune check-
point inhibitors shrinking advanced melanoma in 2011, 
research in this area has taken off at an incredible pace. 
New research reported in 2016 is advancing the ability 
to identify patients who are most likely to benefit from 
immunotherapy, while sparing others from its high cost 
and adverse effects.

LONG-TERM SURVIVAL WITH IMMUNOTHERAPY 
IN MELANOMA
In just a few short years, immunotherapy transformed 
the outlook for patients with melanoma. Given the last-
ing responses seen in a large proportion of patients who 

have received immunotherapy, experts are beginning to 
speculate that a cure may be within reach for some (for-
tunate) patients. In 2016, researchers reported findings 
from the long-term follow-up of 655 patients enrolled 
in an early clinical trial of pembrolizumab.2 The medi-
an survival was 23 months, and the 24-month survival 
rate was 49%. Tumours shrank in one third of the pa-
tients, and treatment responses lasted more than one 
year in 44%. Pembrolizumab was generally well-toler-
ated, with severe adverse effects occurring in only 14% 
of patients. The most common adverse effects included 
fatigue, itchiness, and rash.2

These findings are similar to those previously report-
ed for nivolumab, which yielded a 24-month survival 
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rate of 43% among patients with advanced melano-
ma.3 By comparison, an earlier analysis of pooled da-
ta from several trials of ipilimumab found a median 
survival of only 11.4 months.4 On-going studies are 
exploring combinations of different checkpoint inhib-
itors, which seem to work better than one checkpoint 
inhibitor alone, although they produce more adverse 
effects.5

In addition to this, a large study demonstrated that 
adjuvant ipilimumab can also extend the life of pa-
tients with surgically removed stage III melanoma.6 
Patients who had undergone surgery that complete-
ly removed the cancer were randomly assigned to re-
ceive ipilimumab or placebo. The 5-year survival rate 
was 65% in the ipilimumab group and 54% in the pla-
cebo group. At five years, more patients in the ipili-
mumab group had not yet experienced a recurrence 
(41% versus 30%) or metastasis (48% versus 39%). Of 
note, the dose of ipilimumab used in this trial was 
three times higher than the approved dose for this 
patient population (10 mg/kg versus 3 mg/kg), which 
resulted in more adverse events (AEs) than in other ip-
ilimumab studies. In this trial, 54% of patients expe-
rienced a severe AE, and five (1%) died as a result of 
treatment-related AEs. As such, the benefits and risks 
for each individual patient should be weighed careful-
ly when considering this treatment.6

PROGRAMMED-DEATH-1 (PD-1) INHIBITORS IM-
PROVE SURVIVAL IN ADVANCED LUNG CANCER
In 2016, researchers reported findings from a large tri-
al comparing pembrolizumab with standard docetaxel 
chemotherapy in patients with previously treated, ad-
vanced, programmed death ligand-1 (PD-L1)–positive 
NSCLC.7 Among all patients treated in the study, the 
median OS was 10.4 months with pembrolizumab ver-
sus 8.5 months with docetaxel. In the group of patients 
with higher levels of PD-L1 (at least 50% of cells positive 
for PD-L1), the median survival with pembrolizumab 
was even greater (14.9 versus 8.2 months). In addition, 
the rate of severe AEs was much lower with pembroli-
zumab than with docetaxel (16% versus 35%).7

Meanwhile, findings from a large clinical trial suggest 
that pembrolizumab may be more effective than che-
motherapy as an initial treatment for patients who have 
metastatic NSCLC with high levels of PD-L1 (>50% of 
cancer cells are PD-1 positive).8 In this trial, the median 
progression-free survival (PFS) was 10.3 months in the 
pembrolizumab group versus 6.0 months in the chemo-
therapy group (HR[95%CI]: 0.50[0.37-0.68]; p<0.001). 
The estimated rate of OS at six months was 80.2% in the 
pembrolizumab group versus 72.4% with chemother-
apy (HR[95%CI]:, 0.60[0.41-0.89]; p=0.005).8 A similar 
study with nivolumab failed to demonstrate superior-
ity of nivolumab to chemotherapy in this setting. The 

FIGURE 1. OS results in function of PD-L1 expression in the OAK study assessing atezolizumab in advanced NSCLC.10
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main reason for this can probably be found in the less 
stringent criteria for PD-L1 expression that were used 
in this nivolumab study.9 
In 2016, positive results were also reported for the PD-L1 
inhibitor atezolizumab. The phase III OAK study en-
rolled 1,225 patients with previously treated NSCLC 
and, after stratifying them according to PD-L1 status, 
number of prior chemotherapy regimens and histology, 
randomised them to atezolizumab or docetaxel.10 In the 
preliminary analysis of data from 850 patients, research-
ers saw a 27% improvement in overall survival in the pa-
tients receiving atezolizumab compared to those treated 
with docetaxel (p=0.0003), regardless of their PD-L1 ex-
pression levels and including patients with PD-L1 ex-
pression of less than 1% (Figure 1). When patients were 
stratified according to their level of PD-L1 expression, 
the OS was 59% greater among patients in the high-
est tertile of PD-L1 expression who were treated with 
atezolizumab, compared to the same group treated with 
docetaxel (p<0.0001). However even in patients with no 
PD-L1 expression, there was still a significant 25% im-
provement in OS with atezolizumab compared to those 
treated with docetaxel. The improvements in OS were 
similar in patients with squamous and non-squamous 
histology.10 These results confirmed the results of the 
phase II POPLAR study, which were also published in 
2016 (median OS with atezolizumab versus docetaxel: 
12.6 versus 9.7 months; HR[95%CI]: 0.73[0.53-0.99]; 
p=0.04).11

ATEZOLIZUMAB FOR THE TREATMENT OF AD-
VANCED BLADDER CANCER
Patients with advanced bladder cancer are in desperate 
need of better therapies. Only 15% of patients with blad-
der cancer that has spread to distant parts of the body 
live five years after diagnosis. Among patients with blad-
der cancer that worsens after initial cisplatin- or plati-
num-based chemotherapy, historical response rates to 
chemotherapy have been poor, with tumours shrink-
ing in only approximately 10% of patients. In a phase II 
study (n=315) assessing atezolizumab in patients with 
inoperable locally advanced or metastatic urothelial car-
cinoma whose disease had progressed after previous 
platinum-based chemotherapy, a response rate of 15% 
to atezolizumab was reported among all patients in the 
study. In the group of patients with more PD-L1–pos-
itive immune cells, the response rate was 27%.12 Also 
in the first-line treatment of advanced bladder cancer, 
promising results with atezolizumab were reported. In 
the IMVigor210 study, including 119 cisplatin-ineligible 

patients who were chemotherapy-naïve in the metastat-
ic setting, a response rate of 19% was reported with a 
median OS of 10.6 months.13

The FDA approval of atezolizumab has paved the way 
for further investigation of checkpoint inhibitors in 
bladder cancer. In 2016, researchers also reported 
promising early findings from two clinical trials of pem-
brolizumab in patients with advanced bladder cancer.14 
In a late-stage clinical trial (Keynote-045), patients with 
previously treated cancer who received pembrolizum-
ab lived longer than those who received chemotherapy. 
Results of this trial will be presented in 2017. Anoth-
er clinical trial suggested that pembrolizumab is also 
effective as an initial treatment for patients with ad-
vanced bladder cancer who are not eligible for cisplatin 
chemotherapy. Tumours shrank in 24% of all patients 
treated in the study. In the group of patients with high 
levels of PD-L1 in tumour and immune cells, 37% ex-
perienced tumour shrinkage, and 13% experienced a 
complete response.14

IMMUNOTHERAPY IN HEAD AND NECK CANCER 
PROLONGS LIFE AFTER RECURRENCE
Currently, patients with squamous cell head and neck 
cancer that worsens within six months of treatment 
with chemotherapy have no life-extending therapy op-
tions. A randomised, phase III trial published in the 
New England Journal of Medicine in 2016 now offers 
new hope for these patients. In total, 361 patients with 
recurrent squamous-cell carcinoma of the head and 
neck whose disease had progressed within six months 
after platinum-based chemotherapy received nivolum-
ab or standard, single-agent systemic therapy. The me-
dian OS was 7.5 months in the nivolumab group versus 
5.1 months in the group that received standard therapy 
(HR[97.73%CI]: 0.70[0.51-0.96]; p=0.01). The estimates 
of the one year survival rate were approximately nine-
teen percentage points higher with nivolumab than 
with standard therapy (36.0% versus 16.6%). Few-
er patients in the nivolumab group (13% versus 35%) 
had severe treatment-related adverse effects. In addi-
tion, quality of life remained stable among patients who 
received nivolumab but deteriorated among those who 
received chemotherapy.15

EMERGING DATA ON PATIENT SELECTION FOR 
IMMUNOTHERAPY
Researchers are only beginning to unravel the biomark-
ers that may predict a favourable response to immu-
notherapy. Initially, it was expected that cancers with 
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PD-L1 expression would respond well to PD-1 check-
point inhibitors and that those without PD-L1 would 
not benefit at all. However, in a number of different 
cancers, such as ovarian cancer and melanoma, the re-
lationship between PD-L1 and response to PD-1 check-
point inhibitors has been less clear. In several clinical 
trials, cancers with even low levels of PD-L1, including 
some lung cancers, responded to PD-1 inhibitors.
It seems that tumours with a large number of mutations 
are more susceptible to checkpoint inhibitors. The like-
ly explanation for this is that tumours with more mu-
tations make more antigens that the immune system 
recognises as foreign. Cancers with a large number of 
mutations, so-called hypermutated cancers, are primar-
ily those caused by tobacco (e.g., lung, head and neck, 
and bladder cancers) or UV light exposure (e.g., mel-
anoma and head and neck cancer). It is therefore not 
surprising that in clinical trials to date, those are the 
cancers in which immune checkpoint inhibition has 
been most effective.
Cancers of patients who have mismatch repair (MMR) 
deficiency also have many mutations. Early research 
suggests that patients with MMR-deficient colorectal or 
brain cancer benefit from checkpoint inhibitors. MMR 
deficiency occurs in 15% of colorectal cancers, but it 
may also occur in other GI cancers, as well as in endo-
metrial, prostate, and ovarian cancers. In a clinical trial, 
four out of ten patients with MMR-deficient colorec-
tal cancers responded to the PD-1 checkpoint inhibitor 
pembrolizumab.16 In contrast, none of the eighteen pa-
tients without MMR deficiency responded to pembroli-
zumab. Patients with MMR deficiency had a mean of 
1,782 mutations per tumour, whereas those with nor-
mal MMR function had only 73 mutations per tumour. 
These early findings suggest that testing for MMR defi-
ciency or the mutational load, may help identify patients 
who are likely to benefit from PD-1/PD-L1–directed 
immunotherapy.
Paediatric glioblastoma multiforme (GBM) is anoth-
er MMR deficient cancer that proved to be susceptible 
to checkpoint inhibitors. With a median survival of six 
months, children with recurrent GBM are in urgent need 
of effective therapies. Biallelic MMR-deficient GBMs are 
characterised by a high mutational load. In a pilot study, 
two siblings with recurrent biallelic MMR-deficiency 
were treated with nivolumab. After 12 weeks of ther-
apy with nivolumab, tumours shrank in both children, 
and their health condition improved. After nine and five 
months of therapy, respectively, the sister and brother 
had resumed schooling and daily activities.17

Advanced Merkel cell carcinoma typically worsens with-
in three months of initial treatment with chemotherapy. 
The fact that Merkel cell carcinomas have a high number 
of mutations, coupled with frequent expression of PD-1 
and PD-L1, suggests that this cancer type may be well 
suited for treatment with a PD-1 checkpoint inhibitor. 
In a pilot study, tumours shrank in fourteen (56%) of 26 
patients with advanced Merkel cell carcinoma on treat-
ment with pembrolizumab.18 The treatment responses 
lasted from 2.2 to 9.7 months. In another clinical tri-
al, 28 (32%) of 88 patients with chemotherapy-resistant 
Merkel cell carcinoma experienced tumour shrinkage 
after treatment with the PD-L1 inhibitor avelumab.19 Al-
though longer follow-up and larger studies are needed, 
these early findings suggest that checkpoint inhibitors 
may slow the growth of Merkel cell carcinoma.

TARGETED THERAPY
ADVANCES IN THE TREATMENT OF ALK-POSI-
TIVE NSCLC
Approximately 5% of NSCLCs harbour a rearrangement 
in the gene encoding for the anaplastic lymphoma ki-
nase (ALK). The first treatment to specifically target 
ALK-positive tumours, crizotinib, was approved in 2011. 
Crizotinib shrinks tumours in a large proportion of pa-
tients, but unfortunately, the vast majority of patients 
experience a relapse within the first year of treatment. 
To overcome this resistance, more potent second-gener-
ation ALK inhibitors have been developed.
The next-generation ALK inhibitor alectinib has shown 
encouraging results in patients with crizotinib-resis-
tant, advanced NSCLC, including patients with brain 
metastases. In a phase II trial, assessing alectinib in 
crizotinib-resistant NSCLC patients, a median PFS of 
8.2 months was reported, with an overall response rate 
(ORR) of 52.2%.20 Similar results were seen in the glob-
al phase II NP28673 study (n=138). In this trial, includ-
ing crizotinib refractory patients, an ORR of 51% and 
a median PFS of 8.9 months were reported with alec-
tinib, including a mPFS of thirteen months in chemo-
therapy naïve patients.21

Preliminary findings from an ongoing late-stage clini-
cal trial suggest that alectinib may also help previously 
untreated patients with advanced, ALK-positive NSCLC. 
In this study, tumours shrank in 92% of patients treat-
ed with alectinib compared with 79% of those treated 
with crizotinib. Patients who received alectinib had a 
66% lower risk of disease worsening than those treat-
ed with crizotinib.22

In the phase I ASCEND-1 study, ceritinib was asso-
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ciated with an ORR of 56% and a median PFS of 6.9 
months in crizotinib refractory patients and of 72% and 
18.4 months respectively in ALK TKI naïve patients.23 
These findings were later confirmed in the phase II AS-
CEND-3 (ALK-naïve patients: ORR 64%, median PFS 
not reached) and ASCEND-2 (ALK inhibitor pre-treat-
ed patients: ORR 38.6%, median PFS 7.2 months) 
studies.24,25

In contrast to crizotinib, next-generation ALK inhibi-
tors do have substantial CNS activity. In ASCEND 2 and 
3, ceritinib achieved durable intracranial responses in 
ALK+ NSCLC patients with brain metastases at baseline 
in both crizotinib-pretreated (intracranial ORR 39.4%) 
and ALK inhibitor-naïve (intracranial ORR 58.8%) pa-
tients.24,25 Similarly, a pooled analysis of two phase II 
studies with alectinib showed a CNS ORR of 64% and 
a CNS disease control rate (DCR) of 90% in patients 
with baseline measurable CNS disease (for patients with 
measurable and non-measurable CNS disease at base-
line: CNS ORR 42.6% and CNS DCR 85.3%). The me-
dian duration of the CNS response was approximately 
eleven months.26 This impressive intracranial activity 
of alectinib was also demonstrated in the J-ALEX study, 
where only one in fourteen patients with CNS metas-
tases had disease progression under alectinib as com-
pared to sixteen of 29 under crizotinib (HR[95%CI]: 
0.09[0.01-0.74]; p=0.0062).27

CDK4/6 INHIBITION: A NEW CLASS OF TREAT-
MENTS FOR ADVANCED BREAST CANCER
In the PALOMA-3 study, 521 women with hormone-re-
ceptor-positive (HR+), HER2-negative metastatic breast 
cancer that progressed on previous endocrine ther-
apy were randomised to receive the oral CDK4/6 in-
hibitor palbociclib plus fulvestrant, or placebo plus 
fulvestrant.28 The addition of palbociclib to hormone 
therapy nearly doubled the PFS, from 4.6 months with 
placebo-fulvestrant to 9.5 months with palbociclib-ful-
vestrant (HR[95%CI]: 0.46[0.36-0.59]; p<0.0001). Ap-
proximately two thirds of women experienced clinical 
benefit from the palbociclib regimen, and one quarter 
experienced tumour shrinkage. The benefit of palboci-
clib was seen regardless of degree of hormone therapy 
resistance, hormone receptor level, and PIK3CA muta-
tional status. However, the rates of severe AEs were sub-
stantially higher in the palbociclib group (73% versus 
22%). The most common AEs were low blood counts 
(neutropenia, anaemia, and leukopenia).28

Palbociclib was also studied as initial treatment for ad-
vanced breast cancer in combination with hormone 
therapy. In PALOMA-2, 666 postmenopausal women 
with HR+, HER2- breast cancer were treated with ei-
ther letrozole plus placebo or letrozole plus palbociclib. 
Palbociclib extended the median PFS from fourteen to 
25 months in this study (HR[95%CI]: 0.58[0.46-0.72]; 
p<0.0001) (Figure 2).29 The AEs among patients treat-

FIGURE 2. Progression-free survival in the PALOMA-2 trial.29 PAL: palbociclib; LET: letrozole; PCB: placebo.
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ed with palbociclib plus letrozole were similar to those 
seen previously with palbociclib in combination with 
fulvestrant.29

In another clinical trial (n=668) of first-line therapy for 
HR+, advanced breast cancer, letrozole plus the CDK4/6 
inhibitor ribociclib, markedly slowed cancer progres-
sion compared to placebo and letrozole. After eighteen 
months, the PFS rate was 63.0% in the ribociclib group 
and 42.2% in the placebo group. In patients with mea-
surable disease at baseline, the overall response rate 
was 52.7% and 37.1%, respectively (p<0.001). Common 
grade 3 or 4 adverse events that were reported in more 
than 10% of the patients in either group were neutro-
penia and leukopenia.30

It is not yet clear whether palbociclib or ribociclib will 
extend overall survival, because follow-up has not been 
sufficiently long. However, these findings have already 
changed the standard of care for patients with HR+ met-
astatic breast cancer.

MORE EFFECTIVE TREATMENT OPTIONS FOR 
ADVANCED KIDNEY CANCER
Advances in understanding kidney cancer biology led to 
the development of treatments targeting two molecular 
pathways: VEGFR and mTOR. These treatments have 
extended median survival for patients with advanced 
renal cell carcinoma (RCC) from one to three years.
In 2016, the final results of the phase III METEOR study 
were presented assessing cabozantinib in the manage-
ment of advanced RCC.31 Cabozantinib is an oral treat-
ment that blocks several different targets in cancer cells, 
including tyrosine kinases MET, VEGFR2, and AXL. 
The median overall survival was 16.5 months in the 
group of patients treated with standard-of-care everoli-
mus and 21.4 months in the group treated with cabozan-
tinib. As such, patients who received cabozantinib had 
a 49% lower risk of cancer progression (HR[95%CI]: 
0.51[0.41-0.62]; p<0.0001). Moreover, cabozantinib was 
associated with substantially higher tumour shrinkage 
rates (17% versus 3%). Severe-grade adverse effects that 
occurred more frequently with cabozantinib than with 
everolimus included high blood pressure, diarrhoea, 
and fatigue. Anaemia was more common in the evero-
limus group.31

Two other large clinical trials explored VEGFR inhibitors 
in patients with advanced, non-metastatic RCC who are 
at high risk of recurrence after surgery. In the S-TRAC 
trial, patients with stage III clear cell RCC were random-
ly assigned to treatment with sunitinib or placebo after 
surgery to remove the tumor.32 The median PFS in this 

trial was significantly longer in the sunitinib group (me-
dian, 6.8 years) than in the placebo group (median, 5.6 
years) (HR[95%CI]: 0.76[0.59-0.98]; p=0.03). This bene-
fit did come at the cost of more toxicity, with the rate of 
severe AEs, such as skin rash, high blood pressure, and 
fatigue, being higher in the sunitinib group than in the 
placebo group (63% versus 22%).32 
In contrast, a much larger clinical trial, ASSURE, found 
no significant difference in the duration of disease-free 
survival (DFS) between patients who received place-
bo (median DFS 6.6 years), sunitinib (median DFS 5.8 
years), or sorafenib (median DFS 6.1 years) after sur-
gery.33 The most common severe adverse effects in the 
sunitinib and sorafenib groups were high blood pres-
sure, hand-foot reaction, rash, and fatigue. Five deaths 
related to treatment occurred: one in the sorafenib 
group and four in the sunitinib group. Adjuvant VEG-
FR inhibitors should not be administered in the clinic 
until additional data are available to reconcile the differ-
ing results from the S-TRAC and ASSURE trials.

EXPANDING TARGETED THERAPY OPTIONS 
FOR OVARIAN CANCER
Patients with recurrent ovarian cancer have limited 
treatment options, with a median OS between one and 
two years. Standard treatments for recurrent ovarian 
cancer include bevacizumab, which halts cancer growth 
for approximately three months, and the PARP inhibitor 
olaparib. Despite the fact that olaparib is more effective 
than bevacizumab, it is currently only approved in pa-
tients with BRCA gene mutations, who account for just 
10% to 15% of all women with ovarian cancers. 
In 2016, Mirza et al. reported that the PARP inhibitor 
niraparib is effective in a broader range of patients with 
advanced, recurrent ovarian cancer.34 The study at hand 
included two groups of patients: women with germ-
line (heritable) BRCA mutations and those without such 
mutations. Within the group lacking a BRCA mutation, 
there was a subset of patients with another defect in 
DNA repair processes called homologous recombination 
DNA repair deficiency (HRD). Patients in the study had 
ovarian cancer that responded to platinum-containing 
chemotherapy and were randomly assigned to receive 
niraparib (300 mg) or placebo.
Niraparib slowed cancer growth in all patient groups, 
but it was most effective in patients with BRCA muta-
tions. In this group, the median PFS was 21 months 
with niraparib and 5.5 months with placebo (HR[95%-
CI]: 0.27[0.17-0.41]; p<0.001). Among patients with-
out BRCA mutations, the median PFS was 9.3 months 
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with niraparib, compared with 3.9 months with placebo 
(HR[95%CI]: 0.45[0.34-0.61], p<0.001). In the subset of 
patients with HRD, the median time to cancer progres-
sion was 12.9 months with niraparib as compared to 
3.8 months with placebo (HR[95%CI]: 0.38[0.24-0.59], 
p<0.001).34

These findings indicate that the benefit of niraparib is 
not restricted to patients with a known germline BRCA 
mutation, expanding access to PARP inhibitors. How-
ever, further work is needed to determine the most ap-
propriate strategy for use of PARP inhibitors in this 
population.

NEW DATA WITH TRADITIONAL 
TREATMENT MODALITIES
CHEMO-RADIOTHERAPY PROLONGS SURVIVAL 
IN PATIENTS WITH GLIOMA
Grade 2 gliomas are rare, accounting for only 5% to 
10% of all brain tumours, and often occur in younger 
people. Although low-grade gliomas grow slower than 
other types of brain cancer, they lead to worsening neu-
rologic symptoms and often-premature death. In 2016, 
results were presented of a clinical trial comparing ra-
diation therapy alone or to radiation therapy followed 
by six cycles of combination chemotherapy (procarba-
zine, CCNU, and vincristine) in 251 patients with low-
grade glioma. Patients who received radiation therapy 
plus chemotherapy had longer median OS than those 
who received radiation therapy alone (13.3 versus 7.8 
years; HR: 0.59; p=0.003). The PFS rate at ten years was 
51% in the group that received radiation therapy plus 
chemotherapy versus 21% in the group that received ra-
diation therapy alone (10-year OS rates 60% and 40%, 
respectively).35

MORE EFFECTIVE TREATMENT FOR PAEDIATRIC 
HIGH-RISK NEUROBLASTOMA
High-risk neuroblastoma in children requires intensive 
treatment, which may include surgery, chemotherapy, 
radiation therapy, and/or autologous stem-cell trans-
plantation (ASCT). Despite all these treatments, few-
er than half will survive five years after diagnosis of a 
high-risk neuroblastoma. A study, reported in 2016, re-
vealed that a second ASCT can improve patient out-
comes. At three years, cancer had not recurred in 61% 
of patients who had undergone two transplantations, 
compared with 48% of patients who had undergone one 
(p=0.0082). The three year OS rate was slightly higher 
in the double transplantation group than in the single 
transplantation group (74% versus 69%, p=0.2563).36

SIDEDNESS IN COLON CANCER: A FACTOR TO 
CONSIDER IN TREATMENT DECISION
An unexpected factor may help explain why some pa-
tients with colorectal cancer do better than others. Ac-
cording to an analysis of data from a large clinical trial, 
patients with advanced colorectal cancer live longer if 
the cancer begins on the left side of the colon rather 
than on the right side. In the trial, patients received 
a combination of FOLFOX or FOLFIRI chemothera-
py with either cetuximab or bevacizumab. In prior re-
search, the two treatments yielded similar survival. In 
this analysis, the median OS for patients with left-sid-
ed tumours was 33 months, but it was only nineteen 
months for those with right-sided tumors.37

Data from two other clinical trials also showed that pa-
tients with advanced colorectal cancer that began on the 
left side of the colon lived longer than those with can-
cers that began on the right side.38 This analysis also 
revealed that first-line FOLFIRI plus cetuximab clear-
ly benefitted patients with left-sided tumours (versus 
FOLFIRI or FOLFIRI plus bevacizumab, respectively), 
whereas patients with right-sided tumours derived lim-
ited benefit from standard treatments.
Finally, an analysis of pooled data from 66 clinical trials 
and more than 1.4 million patients revealed that left-sid-
ed primary colon tumours were associated with a bet-
ter prognosis than right-sided tumours, irrespective of 
cancer stage. Overall, patients with left-sided tumours 
had a 20% lower risk of death.39

These compelling findings suggest that the location of 
primary tumour should be considered when establish-
ing prognosis and that clinicians should take into ac-
count the location of the primary tumour when making 
treatment decisions for patients with advanced colorec-
tal cancer.

ADDING CAPECITABINE TO GEMCITABINE PRO-
LONGS SURVIVAL IN PANCREATIC CANCER
For the past two decades, the standard of care after pan-
creatic cancer surgery consisted of gemcitabine chemo-
therapy. However, the benefit of gemcitabine is relatively 
modest, with only 20% of patients surviving five years. 
During ASCO 2016, results of a phase III study were 
presented, demonstrating that adding capecitabine to 
gemcitabine can prolong the survival in these patients.39 
In ESPAC-4, 722 patients with pancreatic ductal ade-
nocarcinoma were randomised within twelve weeks of 
surgery to have either six four week cycles of IV gem-
citabine alone or gemcitabine with capecitabine. The 
median OS was 28 months in the group of patients 
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treated with the two-drug regimen and 25.5 months in 
the group that received gemcitabine alone (HR[95%CI]: 
0.82[0.68-0.98]; p=0.0032). Despite the apparent small 
difference in median OS, the addition of capecitabine 
did increase the chance of surviving five years from 16% 
to 29%. Interestingly, the combination regimen was well 
tolerated, with no significant increase in AEs compared 
with gemcitabine alone.40

LONGER ADJUVANT HORMONE THERAPY FUR-
THER REDUCES BREAST CANCER RECURRENCE
Data presented in 2016 showed that extending adjuvant 
therapy with an aromatase inhibitor from five to ten years 
further reduces the risk of recurrence in women with ear-
ly-stage HR+ breast cancer. The study at hand enrolled 
postmenopausal women with early breast cancer who 
had completed five years of aromatase inhibitor hor-
mone therapy either as first-line treatment or after tamox-
ifen. The women were randomly assigned to receive the 
aromatase inhibitor letrozole for five additional years or 
placebo. The chance of breast cancer recurrence or devel-
opment of a second cancer in the opposite breast was 34% 
lower in the letrozole group than in the placebo group. 
At five years of follow-up, 95% of women in the letrozole 
group and 91% of women in the placebo group remained 
breast cancer free. The rates of second breast cancers were 
lower in the letrozole group (0.2% versus 0.5%). How-
ever, 5-year survival rates were not significantly differ-
ent between the two groups (94% with letrozole versus 
93% with placebo). Moreover, AEs of hormone therapy 
can be difficult to bear, particularly over a long period of 
time. In this trial, bone pain, fractures, and osteoporosis 
occurred more frequently with letrozole than with pla-
cebo. As such, this approach remains controversial giv-
en the questionable ratio between the very small benefit 
and the significant toxicity in some patients.41
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