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TRR-10000 (Singapore) 

 
Presenting Author: Yan Ling KONG 
Author(s): Yan Ling KONG / Hwee Boon Hazel OON / Yukti CHOUDHURY / Min-
han TAN / See Ket NG 
 
Expanding The Clinical Phenotype Of Tuberous Sclerosis Complex, A 

Hereditary Multi-tumor Syndrome 

 
Tuberous sclerosis complex (TSC) and Birt-Hogg-Dubé syndrome (BHDS) are 
autosomal dominant disorders that share phenotypic similarities. We report a 
patient with TSC who presented with clinical features suggestive of BHDS.   A 
35 year-old Chinese male presented with a history of multiple asymptomatic 
hyperpigmented nodules with central umbilication [Fig1] on his face and upper 
limbs over a period of 4 months. Significantly, he suffered from an episode of 
spontaneous pneumothorax 5 years ago and his father passed away from an 
unknown renal condition. In view of the clinical picture, a diagnosis of BHDS 
was entertained.  Biopsies over the right elbow and right jawline nodules 
revealed a keratin-filled follicular cyst surrounded by a fibroblastic proliferation 
with increased dermal mucin, consistent with a follicular hamartoma [Fig2a,b]. 
Magnetic Resonance Imaging (MRI) of the abdomen showed a 1.9cm lesion at 
the periphery of segment 8 of the liver, suggestive of a liver hamartoma [Fig3a]. 
There were no renal masses or cysts seen. Computed Tomography (CT) of the 
chest revealed innumerable lung cysts surrounded by normal lung parenchyma 
throughout both lungs [Fig3b], consistent with either lymphangiomyomatosis 
(LAM) seen in TSC, or with BHDS. Reverse primer Sanger sequencing confirmed 
a TSC2 germline mutation [Fig4a,b], corresponding to a diagnosis of TSC.   
Although vastly different genetically, both TSC and BHDS share clinical 
similarities, such as an increased incidence of spontaneous pneumothoraces, a 
higher risk of renal tumourigenesis, and the development of cutaneous 
hamartomas.[1],[2] While fibrofolliculomas are typically seen in BHDS, and 
angiofibromas in TSC, both conditions appear to lie on the same spectrum. This 
is supported by previous reports of angiofibromas occurring in patients with 
BHDS,[3],[4] and also a patient with TSC who presented with a 
fibrofolliculoma.[5]    
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The clinical similarities in BHDS and TSC are explainable at a molecular level, as 
the protein products of folliculin (FLCN) and TSC genes have overlapping roles 
in the mammalian target of rapamycin (mTOR) pathway. This intracellular 
signaling pathway is important in regulating the cell cycle, and its dysregulation 
is associated with tumourigenesis.[4] In TSC, the mutated TSC1 or TSC2 genes 
result in the production of defective forms of hamartin and tuberin 
respectively. The impaired hamartin-tuberin complex is unable to perform its 
normal function of inhibiting cell signaling mediated by mTOR, which leads to 
an increase in mTOR activity.[1] This upregulation of the mTOR pathway is also 
seen in BHDS, where the mutated FLCN results in the formation of a defective 
form of its protein product, folliculin. In the unaffected, folliculin interacts with 
5'-AMP-activated protein kinase (AMPK), a negative regulator of the mTOR 
pathway. This negative regulatory mechanism is impaired in patients with BHDS 
[Fig5].[2]  This case illustrates the clinical similarities between TSC and BHDS, 
which is explainable by the gene products of both diseases having overlapping 
roles in the same molecular pathway. Also, this is the second report in the 
literature of a patient with TSC presenting with fibrofolliculomas, hence lending 
further support that this is a cutaneous feature of not only BHDS, but also of 
TSC.   
 

 
GUT-10001 (Singapore) 
 
Presenting Author: Allen LAI 
Author(s): Allen LAI / Song Ling POON / Ka-Po TSE / Chun-Jung CHEN / Yen-Jun 
LU / Shu Jen CHEN / Kien-Thiam TAN 
 

Integrating NGS Into Treatment Strategies For Advanced Prostate Cancer 

 
Purpose: Precision oncology, the utilization of next-generation sequencing 
(NGS) based genomic profiling for tumor to identify new treatment options at 
the point-of-care is rapidly changing therapeutic strategies and practices across 
cancer types.  
 
In this paper, we review and discuss the potential and challenges of multiplex 
parallel sequencing in advanced prostate cancer, as well as empirical findings 
from a preliminary series of case studies deploying NGS cancer profiling in 
Taiwan.  
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Material and Method: Using an in-house designed comprehensive 409 cancer-
related gene panel and next-generation deep (defined as >= 800 X) targeted 
sequencing to analyze all coding regions of the tumor, we report on clinically 
relevant variants such as single nucleotide variants (SNVs) and small 
insertion/deletions (INDELs, defined as <= 15 nucleotides) detected in the 
tumor, copy number variation (CNV) and identify actionable targetable 
genomic alterations for treatment strategies among chemo-, and targeted 
therapies.   
 
Findings: primary prostate cancers do not contain recurrent targetable genomic 
alterations, recent literature reports on the genomics of metastatic castration-
resistant prostate cancer has presented multiple targetable genomic 
alterations in castration-resistant prostate cancer metastatic biopsies. In our 
case series study, by performing macrodissection on tumor samples, 
subsequently CNV analysis and signaling pathway analysis, the profiling results 
point to the chemosensitivity of chemotherapy, and identified more 
therapeutic agents including prevalent DNA repair pathway alterations with 
PARP-1 inhibition and MET amplification in genomically defined subsets of 
patients, where targeted therapies have been approved for other cancer types 
such as ovarian cancer and lung cancer. The clinical outcomes will also be 
discussed in the presentation.  
 
Conclusion: although still in the initial phase of precision oncology for advanced 
prostate cancer, there is extraordinary potential for treatment strategies. 
Efforts to overcome current scientific and clinical barriers will enable 
widespread use of NGS-based precision medicine approaches for advanced 
prostate cancer patients. Precision medicine for advanced prostate cancer may 
identify new treatment strategies and change clinical practice. 
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SUC-10006 (Philippines) 

 
Presenting Author: Jose Enrique MONTOYA 
Author(s): Jose Enrique MONTOYA / Maria Prima VILLANUEVA / Edralyn LAPID 
 
Weight Change During Chemotherapy In Filipino Breast Cancer Patients 

 

Background: Weight gain during and after chemotherapy has been an observed 
trend in most Western studies, with less likelihood to return to pre-disease 
weight. From oncology perspective, weight gain was associated with higher all 
cause mortality, and recurrence of disease.  While the exact cause of this weight 
gain is not fully known, dietary interventions seemed to be inadequate in 
controlling it based on a French study, and that other factors need to be 
controlled such as physical activity and weight management interventions. 
While weight gain is a trend in the West, few studies done among Chinese and 
Korea did not show significant change in weight after treatment. Due to the 
scarcity of data locally, we sought to determine the weight change during and 
immediately after chemotherapy among our breast cancer patients receiving 
chemotherapy. To our knowledge, this is the first study to be conducted among 
our patients in our region. Knowledge gathered from this study may help 
clinicians create a balance in keeping patients in normal nutritional status, 
thereby avoiding complications of obesity, while at the same time preventing 
malnutrition and weight loss.    
 
Methodology: This was a retrospective study done at Bataan General Hospital 

– Oncology Unit, involving chart review among breast cancer patients, with 

stages 2-3, admitted for chemotherapy with adjuvant intent from May 2015 to 
March 2017. Clinical profiling was done.  Histopathology, breast cancer 
phenotypes (if breast panel was available), type and number of chemotherapy 
cycles, menopausal status, pre and post chemotherapy weight were obtained. 
Categorical variables were expressed using descriptive statistics (frequency and 
percentages) and continuous variables were expressed as mean +/- standard 
deviation. Analysis of Variance was determined to see if there is significant 
difference in weight pre and post chemotherapy across patient groups. P value 
of <0.05 was considered significant. All statistical analysis were carried out 
using SAS software. Protocol was approved by Research Board of Bataan 
General Hospital.    
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Results: A total of 38 patients were included in the study: Mean age 52.7 years 
old. Looking at the stage, 26% were in Stage 2 and 74% in Stage 3; 68% were 
post-menopausal and 32% were pre-menopausal. Based on the chemotherapy 
regimens received, 42% received Fluorouracil, Adriamcyin, Cyclophosphamide 
regimen while 48% received Adriamycin Cyclophosphamide + Taxane regimen. 
Only 64% of patients had breast panel, with 34% having Luminal A, 3% Luminal 
B, 11% Her2 enriched and 16% Triple Negative. Mean baseline weight was 
60.9kg and mean post chemotherapy weight was 61.1kg, difference of positive 
0.2kg; with 53% having weight gain and 47% weight loss.   
Analysis of Variance (ANOVA) was used to compare weight change across 
patient groups Stage (p=0.74), Menopausal status (p=0.16) and Chemotherapy 
regimen (p=0.43); all were not statistically significant.    
 
Conclusion: Among Filipino breast cancer patients receiving adjuvant 
chemotherapy, there was a slight weight gain right after treatment, with a 
mean increase of 0.2kg. Weight change across stage, chemotherapy regimen 
and menopausal status was not statistically significant. 
 

 
GYT-10008 (Singapore) 

 
Presenting Author: Vicky KOH 
Author: Vicky KOH 
 
CT Based Brachytherapy Planning In Cervical Cancer- A Study Of Long-Term 

Toxicity Outcomes  

 

Background/Objectives: To report late rectal and bladder toxicity outcomes of 
a computed tomography (CT)-based image guided brachytherapy(IGBT) 
technique for treatment of cervical cancer.   
 
Methods:  Between 2008-2014, 95 women with FIGO stage IB to IVA cervical 
carcinoma treated with concurrent chemotherapy and external beam radiation 
therapy (EBRT) 50.4Gy in 28 fractions followed by planned prescription dose of 
7Gy x 4 fractions of high -dose-rate (HDR) IGBT was retrospectively reviewed. A 
brachytherapy applicator consisting of a tandem and ovoids without any 
interstitial needles was used.  
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At each implantation, all patients had a urinary catheter in situ and received 
bowel enema before undergoing planning CT-simulation. Volumes were 
contoured as per GEC- ESTRO guidelines and doeses were recorded. Toxicities 
were recorded on follow-up.   
 
Outcomes: The median follow-up time was 29 months (range: 6-76). The 3- year 
cumulative incidences of local, locoregional and distant relapse free survival 
were 94.8% (SD ± 14.8), 87.4% (SD ± 15.5) and 76.8% (SD ±15.3) respectively.  
The 3-year overall survival was 69.7% and the 3 year relapse free survival was 
72.6% (SD ± 18.1).   Twenty- two patients (23%) had Grade 2 proctitis and 10 
patients (11%) had Grade 3 proctitis. This occurred more than 6 months post 
treatment. Six patients experienced radiation colitis which necessitated laser 
coagulation and 3 patients required transfusion for low haemoglobin levels. 
One patient had fecal incontinence and another with stage IVA cervical cancer 
who had undergone concurrent chemotherapy and radiation therapy  
continued to have radiation proctitis diarrhoea post procedure and required 
admission for  intravenous fluids. Four patients (4%) had Grade 2 cystitis and 2 
patients (2%) had Grade 3 cystitis.  No patients had Grade 4 toxicities. There 
were 3 patients who developed recto-vaginal fistulae and one of these patients 
also developed a vesico-vaginal fistula. This was found to be due to tumor 
recurrence.   
 
Conclusions:  This study reports the excellent results of CT based image guided 
brachytherapy for local control and overall survival. Implementation of an 
interstitial IGBT program using the EMBRACE protocol may help to decrease 
late toxicity.  
 

 
  



97 
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Presenting Author: Claudine Candy CAUILAN 
Author(s): Claudine Candy CAUILAN / Christien Angel CONDALOR / Kim 
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Antiangiogenic Activity Of Annona Muricata (Soursop) Leaves Extract 

 

PURPOSE: The use of food supplements as a treatment for cancer in the 
Philippines has been competing with surgery, chemotherapy, and radiation 
therapy, which are the standard treatment. For the past years, Annona 

muricata (Soursop) supplements have dominated the market after a paper 
from the Philippine Department of Science and Technology revealed that it has 
anti-angiogenic activity on chick chorioallantoic angiogenic (CAM) assays. 
However, to date, there are no human cancer studies to support this claim.  
This study aimed to compare the level of anti-angiogenic activity of A. muricata 
leaf extracts with bevacizumab, a pure anti-angiogenic drug and paclitaxel, a 
chemotherapy agent with an anti-angiogenic property on CAM assays.    
 
METHODS: Ninety-six duck embryos were inoculated with A. muricata 40 ug, 
paclitaxel 0.92 ug, bevacizumab 238 ug, and 0.2% dimethylsulfoxide (DMSO), 
the latter serving as the negative control. Angiogenesis was evaluated by 
counting the branching points using the WIMASIS image analysis web-based 
system. Multiple comparisons within groups was done using Tukey-Kramer HSD 
test at an Î± of 0.05 with 80% statistical power.   
 
RESULTS: Mean branching points for A. muricata, paclitaxel, bevacizumab and 
DMSO were 117.71, 9.29, 2.54 and 158.46. A. muricata leaf extracts showed a 
significant difference with paclitaxel (mean difference=108.42, p=.000), 
bevacizumab (mean difference=115.167, p=.000) and DMSO (mean difference= 
-40.75, p=.000)   
 
CONCLUSION: Bevacizumab and paclitaxel are far better anti-angiogenic agents 
than A. muricata extracts on CAM assays. While these are not human studies, 
our study clearly shows the superiority of bevacizumab and paclitaxel. 
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DVT-10014 (Belgium) 

 
Presenting Author: Anna HULTBERG 
Author(s): Anna HULTBERG / Philippe AFTIMOS / Christian ROLFO / Sylvie 
ROTTEY / Philippe BARTHELEMY / Christophe BORG / Keunchil PARK / Do-Youn 
OH / Sang-We KIM / Nicolas LEUPIN / Ahmad AWADA 
 
A Phase 1b Study Of ARGX-111 In Patients With Advanced Cancers over-

expressing The MET Protein  

 
The purpose of this first-in-human phase 1b study of ARGX-111, an afucosylated 
monoclonal antibody targeting MET, was to evaluate safety, pharmacokinetics, 
pharmacodynamics, preliminary antitumor efficacy and the recommended 
phase 2 dose of ARGX-111 in patients with MET over-expressing advanced 
cancers.  
 
In the dose escalation (DE) phase, 19 patients were enrolled and treated: two 
patients at 0.3 mg/kg Q3W, two at 1 mg/kg Q3W, 12 at 3 mg/kg Q3W and three 
at 10 mg/kg Q3W, respectively. An accelerated titration design allowed one 
intra-patient dose escalation at Cycle 3 (C3), dependent on 18F-FDG-PET/CT 
results during the DE, which allowed one patient to escalate from 0.3 mg/kg to 
1 mg/kg; one from 1 mg/kg to 3 mg/kg and one from 3 mg/kg to 10 mg/kg.  
MTD was established at 3 mg/kg Q3W and together with safety, PK and 
biomarker profiles, a new administration schedule was established for the 
safety expansion (SE) cohort to 3 mg/kg Q2W and included 5 patients with MET 
gene amplification.  
 
Tumor assessments (RECIST) showed a total disease control rate of 42% (6/19 
SD and 1/19 PR in DE and 3/5 SD in SE). Partial response was reached at C5 to 
C9 in a MET gene amplified gastric cancer patient who had been escalated from 
0.3 to 1 mg/kg Q3W at C3. No dose-response related anti-tumor activity was 
observed. 18F-FDG-PET/CT demonstrated signs of biological activity. The extent 
of exposure showed a mean duration of treatment of 61.26 days (SD=73.62) for 
the DE part, and 71.40 days (SD =52.05) for the SE part; with the total number 
of infusions ranging from 1 to 12, and 3 to 11, respectively. The mean duration 
of treatment was 12 weeks, with 38 weeks being the longest for a 
cholangiocarcinoma patient with stable disease. Overall, ARGX-111 had a 
favourable safety profile and was generally well tolerated up to 3 mg/kg.   
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All patients experienced TEAE during the study, with the majority of events 
classified as CTCAE Grade 1 and not considered to be related to ARGX-111 by 
the investigators. The most commonly reported adverse event was IRR, 
affecting 78.9% of patients in DE and 80.0% in SE. The majority of the IRRs were 
classified as CTCAE Grade 2. Pre-medication was administered as per 
institutional practice prior to each treatment cycle to manage the clinical 
manifestations of IRR. Overall, 29 SAEs were reported, including 21 events 
during DE and 8 during SE. Of these, 8 SAEs were considered related to ARGX 
111 (7 events during DE and 1 during SE), including 7 IRRs and 1 bone pain. All 
related SAEs resolved during the course of the study. This phase I trial provides 
evidence of manageable tolerability of ARGX-111 and preliminary anti-tumor 
activity at all dose levels in heavily pretreated patients with advanced MET-
positive malignancies.  
 

 

TRR-10015 (Singapore) 

 
Presenting Author: Arun MAURYA 
Author(s): Andrew LASSMAN / Martin VAN DEN BENT / Hui GAN / David 
REARDON / Priya KUMTHEKAR / Nicholas  BUTOWSKI / Zarnie LWIN  / Tom 
MIKKELSEN / Louis NABORS / Kyri PAPADOPOULOS 
 
Efficacy Analysis Of ABT-414 +/- Temozolomide (TMZ) In Patients (Pts) With 

EGFR Amplified, Recurrent Glioblastoma (rGBM) From A Multicenter, 

International Phase 1 Clinical Trial 

 
Background: GBM is the most common malignant primary brain tumor in 
adults. Pts with rGBM have a poor prognosis. EGFR is amplified (amp) in ~50% 
of GBMs and is a compelling therapeutic target. ABT-414 is an antibody-drug 
conjugate composed of an EGFR-directed antibody conjugated to a microtubule 
toxin, MMAF. ABT-414 binds a unique epitope exposed during EGFR activation, 
either through ligand stimulation or mutation such as EGFR variant III 
(EGFRvIII), releasing MMAF into the cancer cell. Here, we report a pooled safety 
and efficacy analysis of ABT-414 +/- TMZ in EGFR amp, rGBM. 
 
Methods: M12-356 is a Phase 1, open-label, multi-arm study.  Results from the 
2 arms accruing rGBM pts were pooled for analysis. Eligible adults had rGBM, 
centrally confirmed EGFR amp, and KPS ≥ 70.  
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Pts received 0.5-1.25 mg/kg ABT-414 on days 1 and 15 +/- 150-200 mg/m2 TMZ 
on days 1-5 of 28-day cycles until progression (per RANO).  
 
Results: As of 11 January 2017, 126 pts were treated. The most common 
adverse events (AEs, ≥ 25% pts) were ocular (90%) and included blurred vision 
(64%) and photophobia (31%), which were mainly reversible. Common non-
ocular AEs were fatigue (36%) and headache (30%). Grade 3/4 AEs (≥ 5% pts) 
included ocular toxicities (29%) and decreased platelets/thrombocytopenia 
(10%).  Serious AEs included seizure and keratitis (2% each).  Of 125 pts 
evaluable by RANO, 52% had improvement or stabilization as best response (2 
CR, 9 PR, 54 SD), and the remaining 60 (48%) had PD. Of 115 pts with 
measurable disease at baseline, the objective response rate (ORR) was 10% (2 
CR + 9 PR).  
For 5 pts, re-resection for radiographic PD revealed mostly necrotic tissue and 
pts were classified as SD, suggesting the ORR may be an underestimate. Of all 
126 pts, the 6-month PFS rate (PFS6) was 26%; median OS was 8.5 months. 
 
Conclusions: In this Phase 1 trial of EGFR amp, rGBM, we observed encouraging 
disease control (52%, CR + PR + SD) and PFS6 (26%) rates. Toxicity was mainly 
ocular, and reversible.  A global, randomized trial of ABT-414 vs. ABT-414 + TMZ 
vs. TMZ/lomustine in EGFR amp, rGBM has completed accrual with results 
expected later this year (NCT02343406). 
 

 
HMT-10016 (Singapore) 

 
Presenting Author: Arun MAURYA 
Author(s): Ming ZHU / Brenda CHYLA / Relja POPOVIC / John GERECITANO / 
Matthew DAVIDS / Michael CHOI / Stephan STILGENBAUER / Barbara 
EICHHORST / John SEYMOUR / Andrew ROBERTS  
 
Pooled Multi-Trial Analysis Of Venetoclax Efficacy In Patients With Relapsed 

Or Refractory Chronic Lymphocytic Leukemia 

 
Background: The oral selective BCL-2 inhibitor, venetoclax, is FDA-approved for 
the treatment of Chronic Lymphocytic Leukemia (CLL) patients with 17p 
deletion [del(17p)] who have received at least one prior therapy.  
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Multiple clinical trials investigating its activity in patients with relapsed or 
refractory CLL are ongoing, and longer term follow-up is now available since the 
original publications of the initial Phase 1 and 2 trials. In order to define the 
response rate and durability of response across a broader population than 
studied in any individual trial, we performed a pooled analysis of current data 
available from four ongoing studies.  
 
Methods: Data were analyzed from the following venetoclax trials - 
NCT01328626 (M12-175 study): phase 1, venetoclax monotherapy in patients 
with relapsed or refractory CLL (n=116, data as of 04APR2016,); NCT02141282 
(M14-032 study): phase 2, venetoclax monotherapy for CLL patients who have 
progressed on ibrutinib or idelalisib (n=64, data as of 28JUN2016, and excludes 
safety expansion patients whose long term data are not available); 
NCT01889186 (M13-982 study): phase 2, venetoclax monotherapy in relapsed 
or refractory CLL patients with del(17p) (n=158, data as of 29MAR2016); 
NCT01682616 (M13-365 study): phase 1b, venetoclax plus rituximab in 
relapsed or refractory CLL (n=49; data as of 04MAR2016).  
 
Bone marrow minimal residual disease (MRD) status was determined using 
data from the M13-982 and M13-365 studies (n=207). MRD data for the M14-
032 study is not yet available and MRD assessment was not systematically 
performed for the M12-175 study. Del(17p) status was assessed using 
fluorescence in situ hybridization and TP53 mutation status was determined by 
next generation sequencing. Descriptive statistics (median, range, proportion) 
were calculated for demographics, baseline characteristics, and overall 
response. All post-baseline data were included to determine the overall 
response and did not account for differences in the follow-up times between 
studies. Kaplan-Meier methodology was used to calculate 24-month estimates 
and associated 95% confidence interval (CI) for duration of response (DOR) and 
progression free survival (PFS). 
 
Results: A total of 387 patients were included in this analysis [median age: 66 
years (range: 29 – 88)]. Bulky nodes (≥5 cm) were present in 194/386 (50%) 
patients and del(17p) was confirmed in 211/356 (59%) patients with available 
data; 207/387 (53%) patients had ≥3 prior therapies. Venetoclax doses ranged 
from 150 mg/day to 1200 mg/day; 299/387 (77%) patients received the 
recommended phase 2 dose (RPTD) of 400 mg/day.  
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Across all four studies, the median duration on venetoclax was 15.3 (range: 0 – 
51.8) months and the median time on study was 16.6 months (range: 0 – 51.8). 
54% of the patients continue on venetoclax; 46% have discontinued due to: 
progressive disease (30%), adverse events (9%), stem cell transplant (3%), 
withdrew consent (3%), investigator request, lost to follow-up, non-compliance 
(n=1, 0.25% each). 
 
The overall response rate (ORR) in all patients was 77% (Table 1). The CR/CRi 
(complete remission/complete remission with incomplete marrow recovery) 
rate was 22% and the number increased over time on venetoclax [median time 
to CR/CRi = 8.3 (range: 2.6 – 28.6) months]; MRD–negativity in the marrow was 
achieved by 21% (44/207) of patients, including 12% (19/157) of those with 
del(17p). 
 
The impact of clinical response, marrow MRD negativity, and del(17p) or TP53 
status on DOR and PFS is summarized in Table 2.  
For all four studies combined, the median DOR was 29.2 months (95% CI=25.1, 
40.1) and the median PFS was 27.9 months (95% CI=24.9, 30.5). The 24-month 
estimate for DOR in all patients was 64.3% (95% CI=55.5, 71.8) and that for PFS 
was 56.9% (95% CI=50.3, 63). Patients who achieved marrow MRD negativity 
had the highest 24-month DOR estimate of 96.6% (95% CI= 77.9, 99.5), followed 
by those with CR+CRi [89.8% (95% CI=73.5, 96.3)] and those without del(17p) 
or TP53 mutation [74.6 (95% CI=62.3, 83.4)]. Similar trends were seen for the 
24-month PFS estimates. 
 
Conclusions: Pooled data from the four studies show that venetoclax induces 
deep (22% CR/CRi and 21% marrow MRD negativity rates) and durable 
responses in patients with relapsed/refractory CLL. DOR and PFS were the most 
favorable in patients who achieved marrow MRD negativity and CR/CRi and 
those without del(17p) or TP53 mutation. 
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HMT-10017 (Singapore) 
 
Presenting Author: Arun MAURYA  
Author(s): John SEYMOUR / Matthew DAVIDS / Andrew ROBERTS / Michael 
HALLEK / William WIERDA / Peter HILLMEN / John GERECITANO / Elisa CERRI / 
Jalajakshi POTLURI / Su KIM  
 
Safety Profile Of Venetoclax Monotherapy In Patients With Chronic 

Lymphocytic Leukemia 

  

Background: Venetoclax (VEN) is a potent, highly selective, orally bioavailable 
small-molecular BCL2 inhibitor that is FDA-approved for patients (pts) with 
chronic lymphocytic leukemia (CLL) that harbors del(17p) and who have 
received ≥1 prior therapy. VEN monotherapy induces objective response in 
~80% of pts (16–20% complete remission by investigator) with 
relapsed/refractory (R/R) CLL, including del(17p) CLL (Roberts et al, 2016; 
Stilgenbauer et al, 2016). Safety of VEN monotherapy was evaluated using an 
integrated dataset from pts with CLL. 
 
Methods: Pts were included if they received at least one dose of 400 mg VEN 
as target dose in the M12-175 (first in human), M13-982 (del[17p] CLL), or M14-
032 (prior ibrutinib or idelalisib) Phase I or II studies.  
All started with weekly dose ramp up to 400 mg daily over 4–5 weeks and 
continued VEN until disease progression/discontinuation.   
 
Results: Overall, 296 pts were included in the analysis: median age was 66 years 
(range: 29–85), 94% had ECOG score 0–1, 53% had Binet stage A, 27% B, and 
19% C. 66% had del(17p) CLL, 77% had unmutated IGHV, and 69% had β-2 
microglobulin >3 mg/L. Pts had received a median of 3 prior therapies (range: 
0–12) and 94 (32%) had received prior ibrutinib or idelalisib. A history of 
cytopenias was common, with neutropenia in 52 (18%) pts, anemia in 118 
(40%), and thrombocytopenia in 80 (27%). Forty-six (16%) pts were on G-CSF 
support prior to enrollment.  
 
At the time of analysis, median duration on VEN was 13 months (range: 0–50), 
with 55% pts receiving VEN daily for >1 year. Common AEs (any grade) were 
neutropenia (41%), diarrhea (39%), nausea (36%), anemia (29%), fatigue (26%), 
and upper respiratory tract infection (23%). The most common Grade 3/4 AEs 
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were neutropenia (37%), anemia (15%), and thrombocytopenia (14%). Grade 
3/4 infections were reported for 19% of pts. Common serious AEs were 
pneumonia and febrile neutropenia (5% each); most serious AEs occurred 
within the first 3 months on VEN. Twenty-five deaths were reported: 13 due to 
disease progression and 12 were treatment-emergent AEs due to complications 
related to underlying CLL (most common were infections [4]); none were 
attributed by the investigator to VEN. The safety profile was similar when 
analyzed by subgroups, including age, sex, race, or prior ibrutinib/idelalisib. 
Four pts had AEs of TLS, though only one met Howard criteria for laboratory TLS 
(decreased calcium and increased phosphate). No clinical TLS was observed. All 
events occurred during the 5-week dose ramp up and pts interrupted VEN 
dosing for median of 3 days (range: 1–5), though all restarted VEN to reach 400 
mg. Events were managed by IV hydration and standard of care for laboratory 
abnormalities. 
 
A major reason for VEN interruptions/reductions was neutropenia, with most 
dose adjustments occuring within the first 3 months on study. Neutropenia was 
managed by standard supportive care measures, including G-CSF support for 
136 (46%) pts during this time.  
 
Time of first onset for most hematologic toxicities (any grade) occurred during 
dose ramp up (Figure). First onset of new AEs within or after 3 months on VEN 
(shown as within/after 3 months) was 34%/7% for neutropenia, 27%/3% 
anemia, and 14%/5% thrombocytopenia. This temporal pattern is likely due to 
improving CLL disease control though for some pts this may be the result of 
increasing time off prior myelosuppresive chemotherapy. Grade 4 neutropenia 
was reported in 71 (24%) pts and median time to event was 28 days (range: 2–
416); 48/71 (67%) had Binet C at screening and median time to event was 23 
days (range: 2–415). Grade 4 neutropenia required dose reductions for 21% of 
pts, 80% received G-CSF support, and 1 event led to study discontinuation. 
Grade 4 thrombocytopenia occurred in 32 (11%) pts (23 had Binet C) and Grade 
4 anemia in 2 (2%) pts (both Binet C).   
 
Gastrointestinal toxicities were mainly Grade 1/2, with 60% new events 
reported in the first 3 months vs 11% reported > 3 months (Figure). No late 
toxicity signal has been observed in pts receiving >1 year of therapy.  
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Conclusions: The safety profile of 400 mg VEN daily was consistent across pts 
with CLL pooled from 3 studies and remains acceptable with longer follow up 
in this larger population. No clinical TLS was observed and one event of 
laboratory TLS was manageable. The majority of AEs, including cytopenias 
(most common Grade 3/4 AEs), occurred during the first months of VEN and 
onset of AEs decreased over time in pts with emergent toxicities. 
 

 
HMT-10018 (Singapore) 

 
Presenting Author: Arun MAURYA  
Author(s): Andrew WEI / Stephen STRICKLAND / Gail ROBOZ / Jing-Zhou HOU / 
Walter FIEDLER / Tara LIN / Giovanni MARTINELLI / Roland WALTER / Anoop 
ENJETI / Kaffa FAKOUHI 
 

Safety And Efficacy Of Venetoclax Plus Low-Dose Cytarabine In Treatment-

Naive Patients Aged >= 65 Years With Acute Myeloid Leukemia  

 
Background: Multiple studies have demonstrated the modest efficacy of low-
dose cytarabine (LDAC) in older patients (≥65 years) with Acute Myeloid 
Leukemia (AML) who are unlikely to benefit from an anthracycline and 
cytarabine intensive induction [CR/CRi rates of 10 – 26%; (CRi = complete 
remission with incomplete marrow recovery)]. Venetoclax, a selective BCL-2 
inhibitor has demonstrated single-agent activity in patients with relapsed and 
refractory AML [Konopleva et al., ASH 2014]. When administered with LDAC, 
the recommended phase 2 dose (RP2D) of venetoclax was 600 mg daily [Lin et 
al., ASCO 2016 (abstract 7007)]. Here we present the safety and efficacy data 
at RP2D of venetoclax from the dose escalation and expansion phases of the 
study (NCT02287233). 
 
Methods: Patients enrolled as of 15DEC2015 are included in this analysis with 
a data cut-off date of 31MAR2016. Patients were eligible if considered unfit for 
intensive chemotherapy, had an ECOG performance status of 0-2 and adequate 
renal and liver function. Patients treated with cytarabine for a pre-existing 
myeloid disorder, or those with acute promyelocytic leukemia or active CNS 
involvement with AML were excluded from the study. 
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Venetoclax 600 mg was administered orally once daily on days 2 – 28 of Cycle 
1 and days 1 - 28 of subsequent cycles. A 5-day dose ramp-up schedule was 
followed to reach the 600 mg dose. LDAC 20 mg/m2 was administered s.c. daily 
on days 1-10 in 28-day cycles. To mitigate the potential risk of tumor lysis 
syndrome (TLS), all patients were hospitalized and received prophylaxis 
commencing 48 hours prior to venetoclax during Cycle 1. Adverse events (AEs) 
were graded by NCI CTCAE Version 4.0.  
 
Results: Twenty patients were enrolled in the study (escalation, n=8; expansion, 
n=12). The median age was 74 years (range: 66 – 87). 8/20 (40%) patients had 
an antecedent hematologic disorder. Median time on venetoclax was 147.5 
days (range: 8 - 455). Grade 3/4 AEs (≥10% patients) excluding cytopenias were 
febrile neutropenia (35%), hypertension (20%), hypophosphatemia (20%), 
decreased appetite, increased blood bilirubin, hyponatremia, hypoxia, 
hypotension, pneumonia, sepsis, syncope, urinary tract infection, and vomiting 
(10% each). No events of TLS occurred. 
 
Venetoclax exposures on Cycle 1 Day 10 (with LDAC) vs. Cycle 1 Day 18 
(venetoclax alone) were comparable. The mean ± SD of maximum observed 
concentration (Cmax, µg/mL/mg) were 2.04 ± 1.45 vs. 2.92 ± 2.15, respectively. 
The mean ± SD of area under the curve (AUC24, µg*hr/mL) were 33.3 ± 27.5 vs. 
46.1 ± 36.8, respectively. Similarly, co administration of venetoclax did not 
markedly affect LDAC exposures. The mean ± SD of Cmax  (ng/mL) of LDAC on 
Cycle 1 Day 1 (LDAC alone) vs. Cycle 1 Day 10 (with venetoclax) were 158.89 ± 
79.08 vs 166.49 ± 32.06, respectively. Similarly, the mean ± SD of AUCinf 
(ng*hr/mL) were 170.64 ± 102.86 vs 246.51 ± 93.41, respectively. 
 
15/20 (75%) patients achieved an objective response (CR+CRi+PR). Of them, 
14/20 (70%) patients had a CR+CRi; all 14 patients belonged to a subset of 18 
patients with no prior myeloproliferative neoplasm (MPN). 16/19 (84%) 
patients with available data had their bone marrow blast percentage reduced 
to below 5%. The 12-month overall survival (OS) estimate for all patients was 
74.7% (95% CI=49.4 – 88.6) and that for the responders (n=15) was 86.7% (95% 
CI=56.4 – 96.5). The overall response rates and 12-month OS estimates for 
patients with or without prior hypomethylating agent (HMA) and with or 
without MPN are summarized in Table 1. A Kaplan-Meier curve showing OS for 
responders vs. non-responders is shown in Figure 1.  
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The median time to best response was 30 days (range: 23 - 169). Only 2/14 
patients who achieved CR/CRi have died [disease progression (n=1), acute 
hepatic failure (n=1)]. 
 
Conclusions: Venetoclax (600 mg RP2D) plus LDAC demonstrated an acceptable 
safety and pharmacokenitic profile in patients aged ≥65 years with treatment-
naive AML who are not eligible for an intensive anthracycline-containing 
induction chemotherapy. Clinical remission was achieved in the majority of 
patients. The median OS has not been reached. A substantially better survival 
in responders as compared to non-responders suggests that the improvement 
is likely due to treatment with venetoclax plus LDAC. Updated responses and 
survival estimates for all patients, including those in dose expansion phase that 
were enrolled after the preliminary data cut, will be presented. 
 

 
EDC-10019 (Taiwan) 

 
Presenting Author: Kevin TSENG 
Author(s): Kevin TSENG / Kai-Chun CHEN / Shu-Ching HSUEH 
 
Primary Thyroid B-Cell Lymphoma - A Case Report 

 

Primary Thyroid lymphoma is uncommon; only 1-5% of all thyroid malignancies 
and 1-2.5% of all lymphomas. Only few cases reported in the literature. We 
encountered a 63-year-old female presented with painless, left neck mass and 
gradual hoarseness.  
No other signs of symptoms stated by the patient and her thyroid functions 
were within normal limits. Left thyroid lobectomy performed. Pathology report 
indicated the tumor to be diffuse large B-cell lymphoma. We are presenting this 
case for its rarity. 
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HNC-10020 (Taiwan) 
Presenting Author: Kevin TSENG 
Author(s): Kevin TSENG / Kai-Chun CHEN / Chih-Jen SHUE / Shu-Ching HSUEH 
 
Sphenoid Sinus Basaloid Squamous Cell Carcinoma In An Asymptomatic Adult 

Male: Case Report With Review Of The Literature 

 
Basaloid squamous cell carcinoma (BSCC) is a variant of squamous cell 
carcinoma (SCC) with more aggressive behavior. BSCC occurs commonly in the 
respiratory and upper digestive tracts. BSCC involved only in the paranasal sinus 
is rare. We encountered a 63-year-old male with left paranasal sinus 
enhancement under Positron Emission Tomography (PET) scan and mildly 
elevated serum SCC marker during a routine health examination. Clinically, the 
patient showed no symptoms (like decreased vision or headache) which 
suspected of paranasal sinus tumor. Magnetic Resonance Imaging (MRI) and 
Computerized Tomography (CT) scan revealed no clear presence of tumor 
either within the paranasal sinus or other parts of head and neck region. Careful 
endoscopic examination performed and a tumor was found along the left 
border of left sphenoid sinus. Biopsy performed and pathologic studies 
indicated invasive BSCC. Due to the location of the tumor and its proximity to 
the surrounding vital structures, stereotactic radiosurgery (Cyberknife) was 
utilized for tumor resection. Post-operatively, the patient received a course of 
radiation and chemotherapy, followed by target therapy with Cetuximab 
(Erbitux ®) plus regular follow-ups. The patient was alive with no metastatic 
disease after two years since tumor resection. Both MRI and CT scan did not 
show recurrence or progressive disease in the surgical resection site. To the 
best of our knowledge, only one case of sphenoid sinus BSCC was ever 
reported. Therefore, we are reporting this case for its rarity.  
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Presenting Author: Jongmin KIM 
Author: Jongmin KIM 
 
The Role Of MicroRNA-424 And 503 In Ovarian Cancer Stem Like Cells 

 

Wee1 has known oncogenic functions in various cancers; however, it has not 
been extensively studied in ovarian cancers. In this study, we investigated the 
role of miR 424/503-wee1 axis in ovarian cancer and its potential utility as a 
therapeutic target. Firstly, we discovered that miR 424 and miR-503 are lowly 
expressed in ovarian cancer stem-like cells (CSCs) compared with non-CSCs. 
Over-expression of miR-424 and miR-503 resulted in decreased cancer colony 
formation, migration and invasion in ovarian cancer cell lines.  
 
Moreover, miR-424 and miR-503 over-expression caused inhibition of spheroid 
formation and the DNA damage repair pathway, while over-expression of Wee1 
caused increased spheroid formation and cell survival in ovarian CSCs. 
Secondly, we found that the stem cell marker Nanog decreased miR-424 and 
miR-503 transcription in ovarian CSCs. In addition, miR-424 and miR-503 bind 
to the 3’ UTR of Wee1 to decrease its expression. Finally, we found that 
atorvastatin treatment increased miR-424 and miR-503 expression while it 
significantly decreased Nanog and Wee1 expression in ovarian CSCs. 
Collectively, our findings indicate that increased Wee1 is an oncogenic marker 
for ovarian CSCs and is a potential target for CSC-specific therapy.  
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Presenting Author: Bok Ai CHOO 
Author(s): Bok Ai CHOO / Lih Wen DENG / Jeffrey LOW / Joseph NG / Chwee 
Teck LIM / Bee Luan KHOO 
 
Establishment Of 3D Expansion Of Cervical Circulating Tumor Cells As A 

Prognostic Tool For Chemo-radiotherapy Response  

 
Background: Circulating Tumor Cells (CTCs) are rare cells shed from tumors into 
the bloodstream (Pantel et al. 2007). The ability to enrich CTCs from blood 
liquid biopsy is a minimally invasive method which can be carried out routinely.  
Current CTC enrichment techniques are limited in sensitivity, and present an 
underestimate of total CTCs. In vitro expansion of CTCs allows a more complete 
characterization of cancer as compared to tumor biopsies. Current attempts to 
expand CTCs require pre-enrichment procedures as well as growth factors (Yu 
et al. 2014, Zhang et al. 2013, Cayrefourcq et al. 2015, Gao et al. 2014). 
However, antigens and growth factors greatly limits clinical utility as they are 
selective for only some CTC sub-populations.    
 
Objectives: This study aims to develop a procedure for the label-free expansion 
of CTC clusters from serial blood samples of patients with stage IB1-4B cervical 
cancer and compare any differences before and after treatment. 7.5-10mL of 
blood samples will be collected at baseline, week 3 and 5 of chemo-
radiotherapy, and 3 months after treatment for stage I-4A patients.  
 
For stage 4B patients undergoing palliative chemotherapy, blood samples will 
be collected at baseline, at cycle 3 and 5 of chemo, and 3 months after 
treatment. We aim to recruit twenty subjects and isolate signature changes of 
the CTCs before and after chemo-radiotherapy. Expression of a panel of gene 
signatures from the cervical CTCs could act as potential early identifiers of 
therapy response.  Methods: Blood samples are obtained via liquid biopsy 
(blood withdrawal), then processed and maintained under hypoxic conditions 
to promote formation of tumor-like clusters in vitro. In this study, we utilize a 
novel microfluidic assay for CTC expansion (Khoo et al. 2016). Flat-based 
cylindrical microwells do not achieve cluster formation. Clusters are co-cultures 
of CTCs and blood-derived tumor associated cells which maintain and promote 
cluster formation.  
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The CTC Cluster Assay mimics tumor microenvironment in vitro. This assay is a 
single-step procedure that does not require pre-enrichment, minimizing loss of 
cells and viability. Assays can be generated with laser ablation or 
microfabrication (Khoo et al. 2015, Khoo et al. 2016).    
 
Results: Cluster phenotype correlates with patient prognosis. Assessments of 
cluster forming potential will provide information to reveal patient response 
and allow immediate intervention. We have recruited six subjects to date, four 
of whom have completed the trial after four blood sample collections each. We 
will demonstrate the assay’s applicability to samples from patients with stage 
2-4 cervical cancer undergoing chemoradiation or palliative chemotherapy. 
Samples were processed for device optimization or culture. For samples 
cultured, 28.6% were positive with clusters, detected in samples from patients 
with more advanced stages of cervical cancer. CD45- putative CTC population 
varies from 10-50%. For one positive sample, ~40% of the putative CTC 
population was EpCAM+.    
 
Conclusion: Liquid biopsy allows the personalized evaluation of cancer-immune 
cell interactions on a routine basis throughout treatment. These translate to 
high applicability in cases where the primary or metastatic tumor cannot be 
biopsied, and allow us to utilize the cultures for biomarker discoveries.  
 

 

BSS-10024 (Singapore) 

 
Presenting Author: Bok Ai CHOO 
Author(s): Bok Ai CHOO / Zheng Wei LEE / Wisna NOVERA / Xin Yi TEO / Sijin 
Dawn NIN / Brian DYMOCK / Philip MOORE / Ruby HUANG / Lih Wen DENG 
 
Intracellular Hyper-acidification Potentiated By Hydrogen Sulfide Kills 

Invasive And Therapy Resistant Cancers 

 

Slow and continuous release of H2S by GYY4137 has been previously 
demonstrated to kill specifically cancer cells by increasing glycolysis and 
impairing anion exchanger and sodium/ proton exchanger activity. The 
resulting lactate overproduction and defective pH homeostasis brings about 
intracellular acidification-induced cancer cell death.  
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The present study investigated the potency of H2S released by GYY4137 against 
invasive and radio- as well as chemo-resistant cancers, known to be 
glycolytically active. We characterized and utilized cancer cell line pairs of 
various organ origins, based on their aggressive behaviors, and assessed their 
response to GYY4137. We compared glycolytic activity, via lactate production, 
and intracellular pH of each cancer cell line pairs upon exposure to H2S. Invasive 
and therapy resistant cancers, collectively termed aggressive cancers, are 
receptive to H2S-mediated cytotoxicity, albeit at a higher concentration of 
GYY4137 donor. While lactate production was enhanced, intracellular pH of 
aggressive cancers was only modestly decreased. Inherently, magnitude of 
intracellular pH decrease is the key determinant for cancer cell sensitivity to 
H2S. We demonstrated the utility of coupling GYY4137 with either Simvastatin, 
known to inhibit monocarboxylate transporter 4 (MCT4), or Metformin, to 
further boost glycolysis, in bringing about cell death for aggressive cancers. By 
inhibiting lactate extrusion, Simvastatin contained excess lactate induced by 
GYY4137, within intracellular compartment. On the other hand, combined 
usage of GYY4137 with Metformin overwhelms lactate turn-over rate. 
Together, GYY4137 and Simvastatin or Metformin synergize to induce 
intracellular hyper-acidification-mediated cancer cell death.  
 

 

RDO-10025 (Singapore) 

 
Presenting Author: Bok Ai CHOO 
Author(s): Bok Ai CHOO / Jeffrey LOW / Joseph NG / Lih Wen DENG 
 
Biomarker Discovery For Early Prediction Of Therapy Resistance In Cervical 

Cancers 

 
Objectives: Genomic screening of radiation sensitive/ resistant cell lines to 
identify genetic markers of therapy resistance.   
 
Background: Cervical cancer is one of the most common gynecological cancers 
afflicting women today. Chemo-irradiation is the non-surgical treatment option 
most often prescribed. However resistance to this line of treatment in certain 
subsets of patients have been a major challenge that has yet to resolved. We 
hypothesize that radiation resistant cells have different molecular signatures 
(biomarkers) from radiation sensitive cells.  
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This study was conceived with the aim to identify potential biomarkers to 
predict patient response to irradiation (IR) therapy.   
 
Methods: Parental HPV cells express oncogenes, E6 and E7, and provide a 
selective growth advantage. Utilizing in-house generated IR-resistant cervical 
cancer cell lines, we created Parental and IR-resistant tumor xenograft models 
to better recapitulate the tumor environment. Characterization of HPV cells 
was carried out with RT-PCR and soft agar assay to study the oncogene 
expression and transformation ability respectively. To study the “stem-like” 
property of the cells, they were subjected to “stem condition” and tested for 
CD44, CD24 surface markers. Glycolytic adaptation of radiation resistant cells 
was studied. Xenograft tumors were harvested for RNA that was analyzed using 
the microarray platform. Identified target genes were validated in vitro and 
with patient samples.   
 
Results: Positive correlation between the oncogene expression and radiation 
resistance was found. Microarray analysis identified 10 genes and 1 gene family 
that were up regulated in the IR-resistant group.  
In vitro validation identified the up-regulation of GAGE family of proteins as the 
potential gene signature associated with IR-resistance. GAGE-family of proteins 
especially the GAGE12 family was shown to be selectively up-regulated in IR-
resistant xenograft tumors. Immuno-histological staining of patient samples 
showed a group of patients with increased GAGE12 staining post-irradiation 
therapy and a group of patients with high-GAGE12 levels before therapy. 
Clinical follow-up of these patients are on-going, to track their response to IR 
to better correlate GAGE12 levels to IR response. Evaluation of patient samples 
and further validation of candidate genes are underway. We are also studying 
the implication of REN and GAGE on stemness and resistance via knockdown 
(siRNA) or overexpression. 
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Presenting Author: Chiou Yen KOH 
Author(s): Chiou Yen KOH / Yuen Nee LOH / Wei Yee LEE / Bok Ai CHOO 
 

Can’t Lie Flat For Radiotherapy, This Sacral Chordoma Hurts! 

  

Introduction: Patient with a 18 cm sacral chordoma presented with caudal 
equina syndrome. He cannot lie supine for radiotherapy due to the expansile 
protruding mass, and cannot lie prone due to compression of his stoma bag and 
suprapubic catheter 
  
Teaching Points: Maximize reproducibility of a lateral decubitus positioning by 
using an immobilization gadget with appropriately chosen alignment planes. 
Efficiently reduce radiation doses to small bowels through creative use of pre-
existing implants (e.g. suprapubic catheter) Enhance treatment accuracy by 
utilizing advanced image-guided techniques [e.g. cone beam computed 
tomography (CBCT)] 
  
Case Presentation: Patient was offered radiotherapy to reduce the size of 
chordoma and relieve pain. He tolerated 20 fractions with daily CBCT and 
injection of 150-200mls of water into the bladder via catheter; 60Gy was 
delivered to chordoma. 
  
Management and Outcome: A gentleman in his 70s was presented with lower 
back pain and altered bowel and urinary habits.  
Investigations revealed a locally advanced chordoma compressing the rectum, 
affecting urinary function and causing pain through compression of sacral 
nerves and locally due to the huge protruding mass.  
 
A de-functioning stoma and suprapubic catherisation were performed to 
regulate bowel and urinary function. Patient was not a candidate for sacral 
chordectomy due to existing cardiac co-morbidity. He was on high dose 
morphine and Gabapentin for nerve compression pain. He can mobilize with 
muscle power of 4/5 but experience numbness over his both legs. CBCT showed 
reduction in chordoma size on the last week of treatment. Reductions in pain 
score and grade 2 dermatitis were reported 
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Discussion: Due to intense pain on lying supine, a right lateral decubitus 
position was described for the patient, with left leg positioned in front of the 
right leg. The legs were immobilized using a vaclok and the upper body was 
strapped to the couch to enhance positional stability and patient safety. 
Reproducible longitudinal and axial alignment planes were determined using a 
5 point alignment system. Creative use of suprapubic catheter involved 
injecting 150-200mls of water into the bladder for consistent displacement of 
small bowels away from radiation portal field. This negated long and 
uncomfortable wait associated with traditional approach. Use advanced 
technology to perform computed tomography prior to each fraction. This 
allows for consistent delivery of high dose to targeted volumes and correction 
of random 
  
Imaging: Development of cone-beam computed tomography (CBCT) allows 
treatment accuracy to be possible especially with challenging setup and daily 
reproducibility. Daily kV CBCT provides 3-D visualization of the tumor and its 
bony anatomy and enhanced soft tissues contrast with its comparison with 
planning CT. Setup reproducibility with 2mm accuracy and onsite correction 
with rotation variability can be achieved. 
  
Discussion: Due to intense pain on lying supine, a right lateral decubitus 
position was described for the patient, with left leg positioned in front of the 
right leg. The legs were immobilized using a vaclok and the upper body was 
strapped to the couch to enhance positional stability and patient safety. 
Reproducible longitudinal and axial alignment planes were determined using a 
5 point alignment system. Creative use of suprapubic catheter involved 
injecting 150-200mls of water into the bladder for consistent displacement of 
small bowels away from radiation portal field.  
This negated long and uncomfortable wait associated with traditional 
approach. Use advanced technology to perform computed tomography prior to 
each fraction. This allows for consistent delivery of high dose to targeted 
volumes and correction of random 
  
Conclusion: Sacral chordomas can be safely and successfully treated in 
radiotherapy using lateral decubitus positioning. 
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Presenting Author: Joline SJ LIM 
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A phase I trial of selective PI3K inhibitor taselisib (tas) plus palbociclib (palb) 

with and without endocrine therapy incorporating pharmacodynamic (PD) 

studies in patients (pts) with advanced cancers 

 

Background: The phosphatidylinositol 3-kinase (PI3K) pathway is commonly 

mutated in cancer. Tas is a selective β-isoform-sparing PI3K inhibitor with 
improved therapeutic index compared to pan-PI3K inhibitors. Palb is a CDK4/6 
inhibitor now standard of care in combination with endocrine therapy (ET) in 
hormone receptor positive breast cancer. Combination of Tas, Palb and ET is 
synergistic in preclinical models.  
 
Methods: This investigator-initiated study investigated safety and tolerability, 
pharmacokinetics (PK), PD and antitumor activity of Tas+Palb, with addition of 
ET in dose expansion. Pts were enrolled in 3+3 dose escalation design. Tas was 
given continuously or 3-weeks-on, 1-week-off (3/1), Palb was given on 3/1 
schedule. PD studies included analyses of platelet-rich plasma (PRP) (n=20) and 
paired tumor biopsies (n=5). Serial circulating tumor DNA was monitored in pts 
with PIK3CA mutations.  
 
Results: 24 pts were treated, 22 with Tas+Palb, 2 with 
Tas+Palb+fulvestrant(ful); M/F 11/13, median lines prior therapy 4. Treatment 
was well tolerated with mainly G1-2 toxicities. Most frequent G3 toxicities were 
neutropenia (5/24), thrombocytopenia (5/24) and rash (5/24), with no G4/5 
toxicities. Two pts had dose-limiting toxicities (DLT) at DL2. No DLTs were 
observed at DL4, although pts experienced delayed neutrophil recovery. PK was 
linear and comparable with monotherapy. At 125mg Palb, significant decreases 
in pAKT and pGSK3β in PRP confirmed PI3K target inhibition. Two pts with 
PI3KCA H1047R mutant breast cancers have ongoing RECIST partial response; 1 
pt with PIK3CA E542K colorectal cancer had stable disease for 20 weeks.  
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Conclusions: Tas+Palb is well tolerated with evidence of PD and antitumor 
activity. Dose expansion including recruitment to triplet Tas+Palb+ful and 
Tas+Palb+letrozole is ongoing with continuous Tas 2mg QD, and Palb 100mg 
QD on 3/1 schedule, increasing to 125mg after cycle 1 in absence of 
myelosuppression. 
 

Dose 
level (DL) 

Palb 
dose 
(mg) 

Tas dose 
(mg) 

Tas 
schedule 

N DLT 

1 100 2 3/1 4 - 

2 100 4 3/1 3 G3 mucositis 
     G3 hyperglycemia 
     G3 fatigue 

3 125 2 3/1 7 - 

4 125 2 continuous 6 - 
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Presenting Author: Seok Yun KANG 
Author(s): Seok Yun Kang / Yong Won CHOI 
 
Is Third-line Chemotherapy Standard Care In Recurrent Or Metastatic Gastric 

Cancer? 

 
Background: Patients (pts) with recurrent or metastatic gastric cancer 
eventually experience disease progression during or after completion of first-
line chemotherapy. Second-line therapy is generally recommended in the 
current guidelines. Although third-line therapy is often performed in daily 
practice in some countries, there are few reports about the benefit of third-line 
therapy.  
 
Methods: A retrospective review was conducted on 682 pts who underwent at 
least first-line palliative chemotherapy for recurrent (n=297) or primary 
metastatic (n=385) gastric cancer. Clinicopathological characteristics and 
overall survival (OS) were analyzed according to the lines of chemotherapy as 
well as for all study pts.  
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Results: One hundred and sixty-seven pts (24.5%) underwent third- or further-
line therapy. Third- or further-line therapy was more frequently performed in 
pts with young age (<70) (p<0.0001), ECOG PS 0 or 1 (p<0.0001) at the initiation 
of first-line therapy, first-line combination regimen (p=0.002), and palliative 
surgical resection before first-line therapy (p=0.007). The median follow-up 
duration was 65 months (27-154 months) for the survivors. The median OS for 
pts after first- and third-line therapy was 10 and 6 months, respectively. The 
median OS of pts who received third-line therapy was significantly longer than 
that of pts who received second- or lesser-line therapy (18 vs. 8 months, 
p<0.0001). Multivariate analysis revealed that third- or further-line therapy was 
independently associated with favorable OS (hazard ratio=0.57, p<0.0001) 
along with surgical resection (p<0.0001) and first-line combination regimen 
(p=0.008), whereas signet ring cell histology (p=0.002) and peritoneal 
metastasis (p=0.021) were independent prognostic factors of poor OS. In 
addition, ECOG PS 0 or 1 at the initiation of third-line therapy (p<0.0001) and 
palliative surgical resection before first-line therapy (p=0.042) were associated 
with longer OS after third-line therapy.    
 
Conclusions: This study suggests that recurrent or metastatic gastric cancer pts 
may benefit from third-line chemotherapy, although careful selection is 
essential.  
 

 

RDO-10029 (Singapore) 

 
Presenting Author: Ashley ONG 
Author(s): Ashley ONG / Khong Wei ANG / Zubin MASTER / Jeffrey TUAN 
 
Intensity-modulated radiotherapy for whole pelvis irradiation in prostate 

cancer: A dosimetric and plan robustness study between photons and protons. 

 
Background: To date, there are limited studies on proton therapy (PT) for 
prostate cancer that requires prophylactic pelvic lymph nodes irradiation.  
This geometrically challenging volume may benefit with Pencil Beam Scanning 
(PBS) given the sharp falloff beyond dose maximum known as the “Bragg peak” 
phenomenon. The objective of this pilot research is to perform a dosimetric 
study to evaluate target coverage and dose to proximal critical organs between 
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PBS and Volumetric Modulated Arc Therapy (VMAT). Plan robustness in the 
event of random setup or systematic range uncertainties will also be analysed.  
Methods: Five intermediate to high-risk prostate cancer patients previously 
treated using VMAT technique were selected for this study. This is a sequential 
radiotherapy treatment whereby two proton plans were generated based on 
the following:  
 
Target definition and prescription:  
Ph1: Planning Target Volume (PTV1) includes pelvic lymph nodes, seminal 
vesicles and prostate, giving a dose of 45Gy in 25 fractions.  
 
Ph2: PTV2 includes proximal seminal vesicles and prostate, giving a dose of 
34.2Gy in 19 fractions.  
 
Treatment planning for both modalities were performed using Eclipse 
Treatment planning system (TPS) version 13.6 (Varian Medical Systems, Palo 
Alto, CA). Absorbed dose were expressed in Gray-Equivalent (GyE) for protons 
with a constant radiobiological effectives (RBE) value of 1.1.  
 
Proton beam geometry comprises of the following arrangement:  
Ph1: Multi-Field Optimization- Intensity Modulated Proton Therapy (MFO-
IMPT) – three field technique; split-field parallel-opposed and one posterior 
field encompassing the whole target  
 
Ph2: Single-Field Optimization- Single Field Uniform dose (SFO-SFUD) - 
Posterior oblique fields  
 
Results: Target Dmean for PTV 1 and 2 received the prescribed dose and having 
a similar Homogeneity Index (HI) values for both modalities. On average, proton 
plans produced a statistically significant lower Dmean to the bladder (32.47 ± 
1.03 GyE vs. 46.51 ± 0.89 Gy) and rectum (33.60 ± 7.64 GyE vs. 42.68 ± 4.60 Gy) 
at the low to intermediate dose regions (V30Gy to V60Gy). For the bowel cavity, 
the Dmean for proton plans were approximately 55% lesser compared to VMAT 
plans.  
In PBS plan robustness test, adequate CTV coverage were observed in Ph1 and 
2 whereby CTV D98% received the prescribed dose while maintaining D2% at 
acceptable range in all 14 simulated dose perturbations.   
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Conclusions: Proposed beam geometries for PTV1 and PTV2 proton plans 
presented reliable treatment accuracy with adequate target coverage and 
minimal dose to surrounding critical organs. Moving forward, there is a 
potential for using dose escalation strategies (e.g. hypofractionated regimen) 
in prostate cancer with a reduction in associated toxicities for an improved local 
control with proton therapy treatment.  
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Introduction: Patients with ABC who present with visceral metastases have a 
worse outcome than patients with non-visceral disease, while patients with 
bone-only disease tend to have a better prognosis. Ribociclib (LEE011) is an 
oral, selective inhibitor of cyclin-dependent kinase (CDK) 4/6. In a Phase 3, 
placebo-controlled, randomized trial (MONALEESA-2; NCT01958021), first-line 
ribociclib (R) + letrozole (L) significantly prolonged progression-free survival 
(PFS) vs placebo (P) + L in patients with hormone receptor-positive (HR+), 
human epidermal growth factor receptor 2-negative (HER2–) ABC, with a 
hazard ratio of 0.556 (95% confidence interval [CI]: 0.429–0.720; 
p=0.00000329) at the interim analysis cut-off date (Jan 29, 2016). Here, we 
present subgroup analyses in patients with visceral metastases, and those with 
bone-only disease. 
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Methods: Postmenopausal women with HR+, HER2– ABC were randomized 1:1 
to receive R (600 mg/day; 3-weeks-on/1-week-off) + L (2.5 mg/day; continuous) 
or P+L, stratified by the presence of liver and/or lung metastases. No prior 
CDK4/6 inhibitors or systemic therapy for ABC were allowed. Eligible patients 
had Eastern Cooperative Oncology Group performance status ≤1, baseline 
alanine/aspartate aminotransferase levels <5× upper limit of normal (ULN) or 
<2.5× ULN for patients with or without liver metastases, respectively, and ≥1 
predominantly lytic bone lesion at baseline for patients with bone-only disease. 
Locally assessed PFS was analyzed for all patients (primary endpoint), and for 
predefined patient subgroups. 
 
Results: Overall, 668 patients were randomized; 393 had visceral metastases 
and 147 had bone-only disease. In patients with visceral metastases: Median 
PFS was not reached in the R+L arm (95% CI: 19.3–not estimable [NE]) vs 13.0 
months (95% CI: 12.6 –16.5) in the P+L arm, with hazard ratio 0.535 (95% CI: 
0.385–0.742). Median duration of exposure was 12.0 and 13.0 months (R and 
L, respectively) in the R+L arm, and 12.1 and 12.2 months (P and L, respectively) 
in the P+L arm. In patients with bone-only disease: Median PFS was not reached 
in the R+L arm (95% CI: NE–NE) vs 15.3 months (95% CI: 13.8–NE) in the P+L 
arm, with hazard ratio 0.690 (95% CI: 0.381–1.249). Median duration of 
exposure was 12.1 and 12.6 months (R and L, respectively) in the R+L arm, and 
12.7 and 12.9 months (P and L, respectively) in the P+L arm.  
 
Conclusions: First-line R+L was well tolerated and significantly prolonged PFS vs 
P+L in postmenopausal women with HR+, HER2– ABC, both in patients with 
visceral metastases and those with bone-only disease. 
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Introduction: Endocrine therapy (ET) is a standard adjuvant therapy for 
hormone receptor‐positive (HR+), HER2‐negative (HER2–) breast cancer; in 
some cases, (neo)adjuvant ET or chemotherapy (CT) is administered. Whether 
such treatments alter disease biology or response to subsequent therapy is 
unclear. Here we report on patients (pts) who received (neo)adjuvant ET or CT 
prior to MONALEESA-2 (NCT01958021), a randomized Phase 3 study of first‐
line ribociclib (a selective cyclin‐dependent kinase [CDK]4/6 inhibitor) + 
letrozole vs placebo + letrozole for HR+, HER2– ABC. 
 
Methods: Pts were randomized 1:1 to receive ribociclib (600 mg/day; 3‐weeks‐
on/1‐week‐off) +letrozole (2.5 mg/day; continuous) or placebo + letrozole. 
Prior CDK4/6 inhibitors were prohibited. Prior neo(adjuvant) therapy was 
permitted; a >12‐month disease‐free interval (DFI) was required if 
letrozole/anastrozole were included; no DFI was required for other 
(neo)adjuvant ET. Primary endpoint: locally assessed progression‐free survival 
(PFS), with subgroup analyses in pts who had prior (neo)adjuvant therapy. 
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Results: Of 668 pts (334 per arm), 220 (65.9%; ribociclib + letrozole) and 221 
(66.2%; placebo + letrozole) pts had recurrent breast cancer. In the ribociclib + 
letrozole vs placebo + letrozole arms,146 (43.7%) vs 145 (43.4%) pts had prior 
(neo)adjuvant CT and 175 (52.4%) vs 171 (51.2%) pts had prior (neo)adjuvant 
ET; 123 (36.8%) vs 120 (35.9%) pts had prior (neo)adjuvant CT and ET. In the full 
population, PFS was significantly prolonged in the ribociclib + letrozole arm 
(hazard ratio [HR]=0.556; 95% CI 0.429–0.720; P=3.29x10–6). This risk 
reduction was consistent in pts who had prior (neo)adjuvant CT (HR=0.548; 95% 
CI 0.384–0.780) or ET (HR=0.538; 95% CI 0.384–0.754), and those who had no 
prior (neo)adjuvant CT (HR=0.548; 95% CI 0.373–0.806) or ET (HR=0.570; 95% 
CI 0.380–0.854). Safety data were broadly consistent across subgroups and the 
full population. In the ribociclib + letrozole arm, the most common all‐grade 
adverse events (AEs; ≥45% of pts) in each subgroup were neutropenia and 
nausea; neutropenia was the most common Grade 3/4 AE. 
 
Conclusions: The combination of ribociclib + letrozole was well tolerated and 
prolonged PFS vs placebo + letrozole in pts with HR+, HER2– ABC, regardless of 
prior (neo)adjuvant CT or ET. 
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Purpose: 23% of breast cancer cases worldwide are diagnosed in Asia. 
Endocrine therapy is the standard of care for patients with HR+/HER2– ABC; 
however, endocrine resistance and disease progression eventually occur. In 
MONALEESA-2, the selective cyclin-dependent kinase inhibitor ribociclib 
(LEE011) + letrozole significantly improved progression-free survival (PFS) vs 
placebo + letrozole in patients with HR+/HER2– ABC (hazard ratio [HR] 0.556; 
95% confidence interval [CI]: 0.429–0.720; P=0.00000329). Here, we present 
results from a subgroup analysis of patients treated in Asian countries.  
 
Methods: Postmenopausal women (N=668) with HR+/HER2– ABC with no prior 
systemic therapy for ABC were randomized 1:1 to receive ribociclib (600 
mg/day; 3-weeks-on/1-week-off) + letrozole (2.5 mg/day; continuous) or 
placebo + letrozole. The primary endpoint was locally assessed PFS, with a 
predefined subgroup analysis in patients treated in Asian countries. 
 
Results: MONALEESA-2 enrolled 68 (10%) patients in Asian countries (35 vs 33 
patients; ribociclib vs placebo arm) and 600 (90%) patients outside Asia (299 vs 
301 patients). At data cut-off (January 29, 2016), 9 (26%) vs 21 (64%) patients 
in Asia (ribociclib vs placebo arm) had discontinued treatment, most commonly 
due to progressive disease (7 [20%] vs 20 [61%] patients).  
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PFS was significantly prolonged with ribociclib + letrozole in patients treated in 
Asia (HR 0.298; 95% CI: 0.134—0.662) and outside Asia (HR 0.602; 95% CI: 
0.457—0.792). Common Grade 3/4 adverse events (≥5% patients; ribociclib vs 
placebo arm) were neutropenia (71% vs 0% in Asia; 58% vs 1% outside Asia), 
leukopenia (14% vs 0% in Asia; 22% vs 1% outside Asia), and hypertension (3% 
vs 6% in Asia; 11% vs 11% outside Asia). 
 
Conclusions: First-line ribociclib + letrozole significantly prolonged PFS vs 
placebo + letrozole with a manageable safety profile in postmenopausal Asian 
and non-Asian women with HR+/HER2– ABC. 
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Locoregional Recurrence After Neoadjuvant Chemotherapy And Adjuvant 

Radiotherapy For Breast Cancer Patients.  

 
Background: Pathologic complete response (pCR) confers good prognosis, but 
even with pCR, it is known that patients with high risk clinical features such as 
T3/4 or N3 will benefit from RT. To address the question of whether T1-3 N1 
patients who achieve pN0 require RT, there is an ongoing NSABP B-51/RTOG-
1304 trial. Other authors have also found that locoregional recurrence (LRR) 
rates differ with subtypes and that triple negative breast cancer (TNBC) without 
pCR had a high LRR rate.  Aim: We attempt to study the rates of LRR after 
adjuvant radiotherapy amongst pCR and non-pCR patients, stratified into the 
different histological subtypes.   
 
Method: The Joint Breast Cancer Research database, consisting of both 
retrospective and prospective data of women treated in some restructured 
institutions in Singapore, was used. All subjects who received NAC, surgery and 
adjuvant RT were included. Stage 1 and 4 patients were excluded.  
 
Results: 482 eligible patients with a mean age of 51.6 years were included for 
analysis. They were treated from September 1999 to December 2015 with a 
median follow up of 46.0 months.  
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14.9% had pCR, and overall LRR rate was 9.1%. The more aggressive histology 
subtypes had higher pCR rates; 10.2% of luminal A/B compared to 25.6% of Her-
2 enriched and 22.0% of TNBC (p <0.001). None of the pCR subjects had a LRR, 
compared to 10.7% of non-pCR patients (p=0.004). The difference in LRR rates 
between pCR and non-pCR subjects was most marked in TNBC, 0.0% vs 16.9% 
(p=0.041). 5-year LRR-free survival for non-pCR subjects is 0.899 (95% CI 0.859-
0.939) for Luminal A/B, 0.848 (0.740-0.956) for Her2+ and 0.816 (0.718-0.914) 
for TNBC. Median time to a LRR is 24.0 months (95% CI 14.2-33.8) for Luminal 
A/B, 21.0 months (95% CI 13.8-28.2) for Her2+ and 13.0 months (95% CI 9.8-
16.2). Difference in 5-year LRR-free survival between pCR and non-pCR patients 
was most marked in TNBC subgroup (log rank p=0.051). Among non-pCR 
patients, subjects with 0-3 nodes had LRR rate of 7.7%, vs 16.9% for 4 or more 
nodes (p=0.004). This difference is most marked in TNBC, 10.0% vs 33.3% 
(p=0.017).   
 
Conclusion: LRR rate after pCR is low. For TNBC subjects who fail to achieve 
pCR, rates of LRR are high despite RT; closer surveillance is recommended 
especially in the first 1 to 2 years.    
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Evaluation Of The Use Of Transperineal Ultrasound For Verification Of 

Treatment Position In Prostate Radiotherapy 

 

Purpose/Objective: This study aimed to compare the daily inter-modality 
derived setup shifts using Transperineal ultrasound (TPUS) versus kilovoltage 
cone-beam computed tomography (kVCBCT) (gold standard) for prostate 
radiotherapy [1]. Consistency of TPUS image interpretation was assessed 
through inter- and intra- observer variation in the derivation of setup 
positioning [2].   
 

Materials/methods: A total of 1927 paired datasets (TPUS versus kVCBCT) from 
55 patients were compared in three directions (i.e. x,y,z shifts representing 
left/right, anterior/posterior and superior/inferior directions respectively). 
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Observed differences in the derived shifts for each imaging modality were 
reported. Next, seven radiation therapists (RTs) with 4-16 months user 
experience of TPUS system were asked to independently derive the setup 
position on a single fraction for 10 patients undergoing prostate radiotherapy. 
For each patient, the reference TPUS prostate contour was co-registered to a 
TPUS image acquired during treatment and inter-observer variation assessed. 
Intra-observer variation was assessed after two weeks. 
 

Results: A Shapiro-Wilk test revealed that the data was not normally distributed 
(p<0.05). Wilcoxon Signed Ranks test demonstrated no statistically significant 
difference between the derived setup shifts from TPUS and kVCBCT for all 
planes; x (p= 0.376), y (p=0.244) and z (p=0.253).  
 
The proportion (%) of datasets where the difference in the derived shifts 
between the two imaging modalities were within 5/4/3mm in the x, y and z 
directions are reported in Table 1.  
Spearman’s rank correlation coefficients of the derived shifts were moderate 
(0.612-0.671) for all three directions (p<0.005), signifying that the accuracy of 
TPUS-derived setup shifts was comparable to kVCBCT.  
 

Table 1: Proportion of differences in the derived shifts between the two 
imaging modalities within 5/4/3mm in the x, y and z directions. 

 x (Lt/Rt) y (Ant/Post) z (Sup/Inf) 

mean diff 0.0 0.0 0.0 

% diff within +/-

5mm 97.0% 92.7% 93.6% 

% diff within +/-

4mm 93.4% 88.0% 87.2% 

% diff within +/-

3mm 86.2% 76.8% 77.9% 

 
 
Inter-observer setup variation from the group median was ≤2mm in 93.8% of 
cases (maximum deviation 5.4mm). Spearman’s rank correlation test resulted 
in a moderate to high positive correlation for inter-observer variation. The 
median (range) Spearman’s rank correlation coefficients were 0.675 (0.439-
0.939), 0.912 (0.669-1.000) and 0.964 (0.8674-1.000) for the x, y and z 
directions respectively.  
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The median (range) intra-observer variation was ≤2mm in 93.3% (60%-100%) 
of cases (maximum deviation 4.9mm). Wilcoxon matched-pairs signed ranks 
tests yielded no statistically significant difference for intra-observer TPUS-
derived setup shifts (p-value range =0.110 to 0.779).  
 

Conclusion: Measured differences were acceptable considering the planning 
target volume (PTV) margin expansion was 10mm in all directions, except 
posteriorly (6mm). Findings were in agreement with the recent report by Trivali 
et al. [3] who found no significance difference in the x, y and z coordinates 
between TPUS and fiducial-based CT localization of the prostate gland. The 
magnitude of observer variation appeared to be influenced by training and/or 
the length of user experience. With specialized training and user experience, 
TPUS is a promising non-invasive ultrasound-based image-guided radiation 
therapy (IGRT) solution for daily treatment setup with minimal inter- and intra-
observer variation.  
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Evaluation Of EGFR T790M In Lung NSCLC 

 
Background: T790M mutation can occur in different scenarios in lung NSCLC. 
They can be de novo or occur as secondary resistance due to TKI therapy. We 
discuss the findings of using one platform across tissue and cell-free DNA 
(cfDNA) specimens in both 1st line and resistance testing time points; and 
discuss the relevance with regards to current diagnostic algorithms and 
treatment possibilities.   
 
Methods:  Amplicon based high throughput sequencing with the limits of 
detection set at 1% of detectable mutation in background of wildtype was 
applied across tissue and cfDNA tests.    
 
Results: In the primary diagnosis setting T790M was detected in 1.88% of 
samples (n=160).  
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These occurred in conjunction with other EGFR mutations or independently. In 
the resistance setting (n=93), T790M was detected in 51% of the samples; with 
34% co-detected with EGFR exon 19 deletions and 15% co-detected with exon 
21; p.L858R. For cfDNA samples (n=21), T790M was detected in 52.38% of 
samples with 33.33% co-detected with EGFR exon 19 deletions and 19.05% co-
detected with exon 21; p.L858R.    
 
Discussion: New diagnostic platforms with low limits of sensitivity 
approximately 1% or lower can detect small percentage of de novo T790M 
positive cases. In the resistance setting both cfDNA and tissue based testing 
show similar rates of T790M detection. The algorithm for lung NSCLC testing 
and with new modalities can involve both tissue and plasma based assays. 
Treatment options that are optimal towards T790M can now be applied with 
both tissue and plasma testing. 
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Proton Therapy For Early Stage Prostate Cancer: Is There A Case? 

 
Proton-beam therapy (PBT) for prostate cancer has been in used for several 
decades, with its technique evolving significantly over this period. A growing 
number of centers now routinely utilize pencil-beam scanning as an advanced 
technique of PBT. Interest and controversy concerning its use have recently 
come under scrutiny. While the past decade has produced an assemblage of 
evidence suggesting that PBT is safe and effective for early stage prostate 
cancer, it is still unknown whether the theoretical dosimetric advantages of PBT 
translate into meaningful clinical improvements over routine intensity-
modulated radiation therapy, which is commonly used for these patients.  
 
Outcomes from early trials using whole courses of PBT have shown mixed 
results when compared with routine intensity-modulated radiation therapy. 
Therefore, randomized trials comparing these two techniques should be 
undertaken, as this would help in defining the role of PBT for this patient group.  



130 
 

This article aims to describe the basics of PBT, review the reasons for the 
growing interest in PBT, review the evidence for PBT, review the controversy 
surrounding PBT, and inquire about PBT’s future in the treatment of prostate 
cancer, with attention to its physical properties, comparative clinical and cost-
effectiveness, and advances in its delivery. 
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Intensity-modulated Radiation Therapy For Early-stage Breast Cancer: Is It 

Ready For Prime Time? 

 

Whole breast external beam radiotherapy (WBEBRT) is commonly used as an 
essential arm in the treatment management of women with early-stage breast 
cancer. Dosimetry planning for conventional WBEBRT typically involves a pair 
of tangential fields.  
 
Advancement in radiation technology and techniques has the potential to 
improve treatment outcomes with clinically meaningful long-term benefits. 
However, this advancement must be balanced with safety and improved 
efficacy. Intensity-modulated radiation therapy (IMRT) is an advanced 
technique that shows promise in improving the planning process and radiation 
delivery. Early data on utilizing IMRT for WBEBRT demonstrate more 
homogenous dose distribution with reduction in organs at risk doses. This 
translates to toxicities reduction. The two common descriptors for IMRT are 
forward-planning “fields in field” and inverse planning. Unlike IMRT for other 
organs, the aim of IMRT for breast planning is to achieve dose homogeneity and 
not organ conformality. The aim of this paper was to evaluate whether IMRT is 
ready for prime time based on these three points: 1) workload impact, 2) the 
clinical impact on the patient’s quality of life, and 3) the appropriateness and 
applicability to clinical practice. 
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Triple Negative Breast Cancer (TNBC) – Is It Really A Challenge? How Do We 

Reconcile? Excellent Treatment Outcome – A Report On 81 Cases From 

Bangladesh. 

 
Background: TNBC has long been considered a challenging disease, often 
presenting aggressively with poor treatment outcome. Relatively younger 
patients are affected and BRCA–I germ line mutation are frequent in this 
disease. About 17 % of our breast cancer patients represented TNBC, consistent 
with 10-20% in general worldwide. This single institution retrospective analysis 
was carried out to see the treatment outcome in TNBC patients only.  
 
Methods: Total 616 breast cancer patients, presenting to Lab Aid Specialized 
Hospital from January 2010 to June 2016, were included. Among 616 patients, 
105 represented TNBC stages I –III. Of all TNBC patients 81patients completed 
at least one year follow up from diagnosis and were eligible for data analysis. 
Most patients received Anthracycline & Taxane based chemotherapy (Adjuvant 
/ Neo-adjuvant as applicable). Adjuvant loco-regional radiotherapy was offered 
as per current recommendations/ guidelines. None of our patients received 
Carboplatin, Bevacizumab, PARP inhibitor, PD-1 or PD-L-1 inhibitor. 
Results: Data analysis was carried out up to December 2016. As per protocol 
criteria, 81out of 105 patients were analyzable, rest 24 patients were excluded 
from analysis due to non-completion of planned one year after diagnosis, 
though they are still on follow up and disease free. Age of our patients ranged 
from 23 years to 65yrs (mean=45.24years). Twenty-four patients were younger 
than 40 yrs (29.6%). Mean follow up period was 4yrs (range-1 year to 6 ½ years). 
In our study disease free survival (DFS) at 4years was 81.35 % (relapse/death 
occurred in 15 of 81) patients. Overall survival at 4 years was 97.5%; (2 patients 
expired). 
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Conclusion: Our study finds excellent treatment outcome with anthracycline 
and taxane based chemotherapy, in contradiction to the common concept that 
about 50% of TNBC patients develop disease recurrence and 37% die within 
first 5 years after surgery, and a dramatic increase in death occurs in first 2 
years. However, a large multicenter and multi-national study in South East Asia 
is warranted to validate our findings. This may unveil the presence of 
genetically distinct subset of TNBC patients in this part of the world with 
different clinical behavior resulting in excellent treatment outcome as we 
demonstrated. 
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Rivaroxaban Compared To Low Molecular Heparin For Preventing Malignancy 

Associated Venous Thromboembolic Event & Its Compliance 

 
Background: Venous thromboembolic events (VTE) are potential cause of 
cancer associated mortality. And it must be addressed from the beginning of 
diagnosis. Also, some chemotherapy regimen increases the risk of VTE. Though 
low molecular heparin is the treatment of choice for prevention of cancer 
associated VTE, according to ESMO & ASCO guideline. But, it was observed that 
any developing country like Bangladesh has less compliance on the use of 
subcutaneous LMWH. Rivaroxaban offers a convenient potential alternative to 
LMWH. For validating the use of Rivaroxaban, the following observational study 
was done.  
 
Method and materials: Observational study was conducted between 
January’2016 to October’2016 in united hospital cancer care centre. A total 65 
hospitalized non- ambulatory cancer patients were analyzed to assess the risk 
of developing VTE according to the Khorana score. Patients were divided into 
two arms, one was getting LMWH & another one was getting Rivaroxaban 
during discharge. Patients were assessed from time to time to find out the sign 
& symptom of VTE, side effects & compliance of medications.  
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Results: Over this time, 38 cancer patients were treated with oral rivaroxaban 
10 mg daily and 27 patients were treated with LMWH 40 Units S/C daily. 
Common cancers were GIT (21.5%), lung (32.3%), pancreas (9.2%), Gall Bladder 
(4.61%), Ovarian (18.4%), Primary Brain Cancer (4.62%), Secondary Brain 
Tumour (6.22%) & others (3.15%). Target follow up for the both group of 
patients were 6 months, But, average follow up for both group of patients was 
180 ± 60 days. There is no history of major bleeding in both arm. 2 patients 
getting LMWH discontinued due to development of severe thrombocytopenia 
(1) & mild haematuria (1) and 2 patients died during follow up and 1 patients 
didn't come for follow up. But, great difference was observed regarding the 
compliance of medications. 11 patients of LMWH arm discontinue the 
treatment by themselves. And, 4 patients refused to continue subcutaneous 
LMWH. Surprisingly, there was only 1 discontinuation of Rivaroxaban during 
the follow up period due to development of DVT. In this arm 1 patient died 
which was not related to VTE. 2 patients were missing during follow up. But no 
patient discontinued Rivaroxaban by themselves. On questionnaire, the cause 
of discontinuing LMWH was cost-effectiveness & route of administration.  
 
Conclusion: Rivaroxaban offers more compliance to the patients then LMWH, 
though all the guideline suggest the use of LMWH in prophylaxis of VTE in non-
ambulatory cancer patients. It is also observed that Rivaroxaban is safe and 
effective compare to the current standard that is LMWH. In context of 
Bangladesh, cost effectiveness, patient knowledge, and route of administration 
(Oral vs Subcutaneous)plays an important role to encourage the use of oral 
Rivaroxaban for secondary prevention of VTE in non-ambulatory cancer 
patients. In future large prospective multicentre study is needed to validate the 
observed finding in non-ambulatory cancer patient for both management and 
prophylaxis of VTE. 
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Enhanced Microsatellite Instability Diagnosis Through High-resolution Melt 

Analysis 

 
Microsatellite instability (MSI) is an important diagnostic phenotype for 
colorectal cancer (CRC) that guides therapeutic selection, notably of 
immunotherapy. In clinical practice, the spontaneous loss or gain of nucleotides 
along repetitive DNA tracts is detected by using either the MSI PCR-based 
analysis panels or immunohistochemistry (IHC) of mismatch repair (MMR) 
proteins. Both methods have inherent limitations – besides being laborious and 
time-consuming, the inclusion of less sensitive and specific markers reduces 
their value. Additionally, corresponding normal tissues from patients are 
required as comparison. The exclusive use of monomorphic mononucleotide 
repeats is known to be useful in the identification of MSI-positive (MSI+) 
tumors. Application of high-resolution melt (HRM) analysis techniques have 
potential advantages of efficiency and speed over conventional approaches. 
Here, we demonstrate the use of HRM technology for the detection of MSI at 
BAT25 and BAT26 loci, using custom primers optimised for fragmented DNA. In 
44 CRC samples obtained from Concord Cancer Hospital (Singapore), 3/44 
(6.8%) and 5/44 (11.3%) patients were MSI+ at BAT25 and BAT26 loci 
respectively. In comparison with the Promega MSI Analysis System which 
utilizes multiplex fluorescent PCR and capillary electrophoresis, we observed 
86% and 100% technical concordance for BAT25 and BAT26 respectively. Using 
automated MMR IHC as a comparison in 28 CRC samples, we observed 89% 
concordance between HRM MSI and MMR-deficient tumors. The data supports 
HRM technology as a primary technique for assessment of MSI, due to 
sensitivity, efficiency and speed. 
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Presenting Author: Chairat LOWANICHKIATTIKUL 
Author(s): Chairat LOWANICHKIATTIKUL, Thiti SAWANGSILP, Sompol 
PERMPONGKOSOL 
Oncological Outcomes Of Adjuvant Radiotherapy After Laparoscopic 

Extraperitoneal Radical Prostatectomy 

 
Purpose: To study the oncologic outcome of adjuvant radiotherapy after Extra-
peritoneal laparoscopic radical prostatectomy (ELRP)  
 
Materials and methods: From 2008 to December 2016,112 patients underwent 
ELRP for localized prostate cancer by the same urologist (SP). We analyzed the 
patient demographics, perioperative outcome, and compare the oncologic 
come between with and without adjuvant radiotherapy by biochemical failure. 
  
Result: The median follow up time in this study was 35 months. Since the 
indication of high risk, the adjuvant radiotherapy rate after ELRP was 20.5% (23 
cases).The biochemical failure rate in this group was 8.7%. In non-adjuvant 
radiotherapy patients, the biochemical failure and salvage radiation rate was 
28 % (25 cases) and 14.6% (13 cases), respectively. Interestingly, the overall 
survival rate of both group was no statically significant difference (p > 0.05).   
 
Conclusion:  This study indicated the positive oncologic outcome of adjuvant 
radiotherapy after ELRP radiotherapy in term of biochemical failure. However, 
the further study is necessary.     Key words: Adjuvant Radiotherapy, Extra-
peritoneal laparoscopic radical prostatectomy, Prostate cancer, Biochemical 
failure  
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Presenting Author: Khin NWE 
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Urban - rural disparities in cancer incidence in Toungoo region, Myanmar 

2016 

 
Background: Cancer is a raising trend in our country, Myanmar, and incidences 
of various cancer types are different in geographical distribution. There are 
differences in habit, diet, lifestyle and environmental conditions of urban and 
rural areas in various geographical regions. This study investigated urban-rural 
variations in the incidences of common cancers in Toungoo region, which is 
situated in the lower central part of Myanmar.  
Toungoo General Hospital has been serving people from Toungoo district and 
nearby area including northern hilly Kayin State (totally urban 198,619 and rural 
1,073,699 populations; that the ratio is 1: 5.4). 
 
Objectives: This study described urban-rural distribution of different cancer 
incidences in Toungoo General Hospital in the year 2016. 
 
Methods: A descriptive, hospital based study was carried out in medical 
oncology unit, Toungoo General Hospital. 
 
Results: Total (307) cancer patients came to Toungoo General Hospital in 2016. 
Urban patients 130 (42.3%) and rural patients 177 (57.7%) were collected. 
Among the urban patients, 55 (42.3%) were male and 75 (57.7%) were female. 
In rural inhabitants, 63 male (35.6%) and female 114 (64.4%) were noted. The 
mean age for male {56.35 urban (range 21-87 years) vs. 54.97 rural (range 4-87 
years)} and for female {54.99 urban (11-90 years) vs. 51.17 rural (11-86 years)} 
were recorded. The five commonest cancer types were head & neck (68 
patients, 22.1%), breast (49 patients, 16%), cervix (29 patients, 9.4%), stomach 
(29 patients, 9.4%) and lung (28 patients, 9.1%). For head and neck patients, 
urban was less than rural in both sexes; male {37.8% urban (mean age 59.05) 
vs. 62.2% rural (mean age 59.14)}, female {17.4 % urban (mean age 61.75) vs. 
82.6% rural (mean age 58.1)}.  
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For others;  breast {57.1 % urban (mean age 55.92)  vs. 42.9% rural (mean age 
47.81)}, cervix (41.4% urban (mean age 55.58) vs. 58.6% rural (mean age 
49.29)}, stomach {male: 38.5% urban (mean age 69.6) vs. 61.5% rural (mean 
age 64.37) and female: 31.2% urban (mean age 68.4) vs. 68.8% rural (mean age 
55.36)}, lung {male: 42.9% urban (mean age 57) vs. 57.1% rural (mean age 
53.75) and female {35.7% urban (mean age 69.2) vs. 64.3% rural (mean age 
68.88)} were noted. 
 
Conclusion: This study indicates that head and neck, lung, stomach and cervical 
cancer patients occurred more in rural areas, suggesting that rural people are 
more likely to suffer from these cancers. But there were more urban breast 
cancer patients than rural ones. It may be due to differences between urban 
and rural lifestyles. However, this study was done only in one region of lower 
central Myanmar, further extensive study will be more representative and 
informative. 


