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Lower gastrointestinal (GI) sessions of ASCO 
GI Cancer Symposium 2019  

• Held on 2019-01-19 with one day schedule  

• Clinical symposiums, oral, and poster presentations.  



Symposium topics  

1) The Latest Updates on HIPEC for Gastrointestinal Cancers 

 

2) Immunotherapy—Lessons Learned From Melanoma for 
Application to GI Malignancies 

 

3) Innovations in Multimodality Management of Rectal Cancer 

 

4) Updates in the Treatment of Anal and Colon Cancer.  



231 abstracts 

• Cancer immune therapy 

• Genetic profiling of colorectal cancer 

• Clinical trials of a new chemotherapeutic regimen especially 
trifluridine/tipiracil (FTD/TPI) combination setting 

• Impact of sidedness in colorectal cancer 

• Age and colon cancer 

• Genetic and serologic prognostic factor studies 

• Intestinal microbiota studies 



•Oral presentation 



• A randomized, double-blinded, placebo-controlled multice
nter phase II trial of adjuvant immunotherapy with tecemo
tide (L-BLP25) after R0/R1 hepatic colorectal cancer metas
tasectomy (LICC): Final results. 



• Background: 
Hepatic metastasectomy is the only potential curative treatment option for 
stage IV colorectal cancer (CRC) limited to liver metastases (LM). After R0 
resection of LM the high recurrence rate remains a major challenge. L-
BLP25 is an antigen-specific cancer vaccine targeting mucin 1 (MUC1). 
The LICC trial aimed to improve survival outcome in mCRC patients (pts) 
after R0/R1 LM resection.  
• Methods: 
This LICC trial, a binational, multicenter, double-blinded, placebo controlled 
phase II trial, included pts with stage IV LM limited CRC after resection of 
primary tumor and LM (R0/R1) within the last 8 weeks, ECOG 0/1 and 
adequate organ function. Pts were 2:1 randomized to receive L-BLP25 or 
placebo. L-BLP25 930 µg was administered as 8 weekly subcutaneous doses 
followed by 6 week maintenance intervals until recurrence or a maximum of 
2 years. Cyclophosphamide 300 mg/m2 (CP) or matching saline (NS) was 
given intravenously 3 days prior to first L-BLP25/placebo. Co-primary 
endpoints were recurrence-free survival (RFS) and 3-year overall survival 
(OS), secondary endpoints were RFS and OS in subgroups with different 
MUC1 expression and safety. Differences in RFS and OS were analyzed with 
exploratory log-rank tests on the intention-to-treat population.  



• Results: 

Of 121 pts enrolled between Oct 2011 and Dec 2014, 79 pts received 
L-BLP25+CP, 42 placebo+NS. Baseline characteristics were well balanced. 
Median age was 60 years. Median RFS was 6.1 (90% CI: 5.8-8.8) vs. 11.4 
months (90% CI: 5.0-20.3) and estimated 3-year OS rate 69.1% vs. 79.1% 
for L-BLP25 and placebo, respectively. Two-factorial Cox regression 
models showed no impact of MUC1 expression or treatment on RFS or 
OS. The most common L-BLP25-related grade 3/4 adverse events were 
diarrhea, anemia and back pain. There was one death in the L-BLP25 
arm due to Merkel cell carcinoma assessed by the investigator as being 
potentially related to vaccination.  

• Conclusions: 

The LICC trial failed to meet its primary endpoint of significantly 
improving RFS and OS with L-BLP25. MUC1 expression was not 
associated with outcome. Clinical trial information: NCT01462513. 
Clinical trial information: NCT01462513 

 



• CCTG CO.26 trial: A phase II randomized study of durvalu
mab (D) plus tremelimumab (T) and best supportive care (
BSC) versus BSC alone in patients (pts) with advanced refr
actory colorectal carcinoma (rCRC). 



• Background: 

D is a human monoclonal antibody (mAb) that inhibits binding of 
programmed cell death ligand 1 (PD-L1) to its receptor. T is a mAb against 
the cytotoxic T-lymphocyte-associated protein 4 (CTLA-4). Targeting both PD-
L1 and CTLA-4 may have additive/synergistic activity as the mechanisms of 
action of CTLA-4 and PD-L1 inhibition are non-redundant. This study 
evaluated whether combining PD-L1 and CTLA-4 inhibition would lead to 
improved pt survival vs BSC alone in rCRC.  

• Methods: 

Pts with rCRC were randomized 2:1 to D+T vs BSC . Pts were eligible if they 
failed all standard regimens; containing a fluoropyrimidine, irinotecan and 
oxaliplatin (and an EGFR inhibitor if Ras wild type). Prior treatment (Tx) with 
anti-VEGF agents or TAS-102 was permitted but not mandatory. Tx consisted 
of D (1500 mg) D1 q 28 days and T (75 mg) D1 for first 4 cycles, and all 
appropriate supportive measures. Primary endpoint was overall survival (OS) 
and a two-sided p-value < 0.10 was considered statistically significant.  

 



• Results: 
• Between August 2016 and June 2017, 180 pts were enrolled and 179 
treated as randomized. Pt baseline characteristics were balanced. 85% of 
pts received ≥ 90% of planned doses of D and T. No pts with known 
defective mismatch repair (dMMR) tumors were enrolled. With a median 
(med) follow-up of 15.2 months (mo), the med OS was 6.6 mo for D+T and 
4.1 mo for BSC (p = 0.07; Hazard ratio (HR): 0.72, 90% confidence interval 
(CI): 0.54–0.97). Med progression free survival was 1.8 mo and 1.9 mo 
respectively (HR 1.01, 90% CI 0.76–1.34; p=0.97). Disease control rate was 
22.7% for D+T and 6.6% for BSC (p = 0.006). Grade 3/4 abdominal pain, 
fatigue, lymphocytosis and eosinophilia were significantly higher in D+T. At 
16 weeks, there was significantly less deterioration on EORTC QLQ-C30 
physical function for D+T. Confirmation of MMR status is ongoing.  
 

• Conclusions: 
• D+T significantly prolonged OS in pts with rCRC and preserved quality of 
life. Adverse events were more frequent with D+T. This is the first study 
showing that combined PD-L1 and CTLA-4 inhibition prolongs survival in 
pts with advanced refractory CRC not selected for dMMR. Clinical trial 
information: NCT02870920 
 



• Adjuvant HIPEC in patients with colon cancer at high risk 
of peritoneal metastases: Primary outcome of the COLOPE
C multicenter randomized trial. 



• Background: 

• Patients with T4 or perforated colon cancer are at high risk (~25%) of per
itoneal metastases (PM). Sensitivity of imaging modalities for PM is limite
d and the majority of patients is diagnosed in a palliative setting. This pro
vides a rationale for adjuvant hyperthermic intraperitoneal chemotherapy 
(HIPEC). In this study, the effectiveness of adjuvant HIPEC in reducing the 
risk of PM was determined.  

• Methods: 

• In this multicenter trial, patients with T4 (either cT4 or pT4, N0-2, M0) or 
perforated colon cancer, who underwent curative resection were randomi
zed to adjuvant HIPEC followed by routine adjuvant systemic chemothera
py or to adjuvant systemic chemotherapy alone (1:1). Adjuvant HIPEC wit
h oxaliplatin was performed simultaneously (9%) or within five-eight week
s (91%) after the primary tumor resection. Patients without evidence of re
current disease at 18 months based on CT imaging underwent diagnostic 
laparoscopy in both arms. The primary endpoint was PM free survival (P
MFS) at 18 months using Kaplan Meier analysis.  

 

 



• Results: 
• Between April 2015 and January 2017, 204 patients were randomized: 10
2 in the control arm (0 drop-outs), 102 in the experimental arm (two drop
-outs). Surgical exploration at the start of the HIPEC procedure at five-eig
ht weeks postoperatively revealed metastases in 11 patients (PM in 9/11) i
n the experimental arm, and adjuvant HIPEC was not applied. Adjuvant sy
stemic chemotherapy was administered in 89/100 eligible patients after m
edian 6 weeks (IQR 5-7) in the control arm and in 84/89 after 10 weeks (I
QR 9-12) in the experimental arm. PM rate after completion of 18 months 
follow-up was 22/102 and 18/100, respectively. In the ITT analysis no diffe
rence in 18 months PMFS was observed: 77% (control) versus 81% (experi
mental), HR 0.836 (0.489-1.428)). Also, no differences were observed in 18 
months DFS (HR 1.016 (0.646-1.598)) and OS (HR 1.139 (0.532-2.439)). On
e patient developed encapsulating peritoneal sclerosis after HIPEC.  

• Conclusions: 
• Adjuvant HIPEC with oxaliplatin for patients with T4 or perforated colon c
ancer does not result in improved 18 months PMFS. Long-term results ha
ve to be awaited to assess the role of HIPEC in the adjuvant setting. Clinic
al trial information: NCT02231086 
 
 



• Does a longer waiting period after neoadjuvant radiochem
otherapy improve the oncological prognosis of rectal canc
er? Three-year follow-up results of the GRECCAR-6 rando
mized multicenter trial. 



• Background: 

• There are controversial data on the impact of a long waiting period betwee
n radiochemotherapy (RCT) and resection for rectal cancer on the rate of c
omplete pathological response (pCR = ypT0N0). The impact on the oncolo
gical prognosis is also unknown. We present the 3 years survival results of t
he GRECCAR6 trial.  

• Methods: 

• The GRECCAR6 trial was a phase III, multicentre, randomized, open-label, p
arallel-group, controlled trial. Patients with cT3/T4 or TxN+ tumours assesse
d by radiological examination (MRI and/or endo-ultrasound) of the mid or l
ower rectum who had received RCT (45-50 Gy with intravenous 5-FU or cap
ecitabine) were included and randomized between 7 weeks or 11 weeks 
of waiting period. Primary endpoint was the pCR rate. Secondary endpoint
s were overall, disease-free survival and rate of recurrences.  

 



• Results: 

• A total of 265 patients from 24 participating centres were enrolled between Oc
tober 2012 and February 2015. Among them, 253 patients underwent surgery 
with mesorectal excision. The rate of pCR was 17% (43/253). Mean follow-up fr
om surgical resection was 32±8 months. 25 deaths occurred with a 89% OS at 
3 years. DFS was 67.7% at 3 years due to 77 deaths or recurrences. 3-years loc
al and distant recurrences rates were 9.2% and 24.9%, respectively. The group 
of randomization had no impact on the OS (p = 0.9486) and the DFS (p = 0.86
72). Distant (p = 0.8589) and local (p = 0.5780) recurrences were also not influ
enced by the waiting period. Patients with a pCR had an excellent prognosis wi
th an overall survival of 94.5% versus 87.9% for the remaining patients at 3 yea
rs (p = 0.232) and a DFS of 89.6% versus 63.4% (p = 0.0025). On multivariate a
nalysis, DFS was influenced by low rectal tumors (OR=1.74; [1.03; 2.94], p = 0.0
37), R1 resection (OR = 2.03; [1.18; 3.50], p = 0.011), ypT3-T4 (OR = 2.4; [1.12; 
5.19], p = 0.0245) and N+ (OR = 2.85; [1.76; 4.61], p < 0.001).  

• Conclusions: Waiting 4 weeks longer after radiochemotherapy has no influence 
on the oncological outcomes of T3/T4 rectal cancers. Clinical trial information: 
NCT01648894 

 



•Poster presentation 



• Circulating tumor cell count from a blood sample for color
ectal cancer (CRC) prevention: A 627-patient prospective st
udy. 



• Background: Up to 25% of patients with adenomas progress to having c
olorectal cancer. If detected early, adenomas can be removed with a diag
nostic colonoscopy procedure, preventing cancer. Invasive colonoscopy is 
the only screening method with the sensitivity to accurately detect adeno
mas, but has a low compliance rate of 38% for screening.  

• Available non-invasive tests (including stool-based multi-analyte tests) hav
e very limited sensitivity for adenomas. Hence, there is an unmet need for 
a non-invasive test for adenoma detection.  

 

• Methods:  

• 627 subjects 50 years or older- recommended for routine CRC screening- 
405 subjects had adenoma or CRC 

• Two mL peripheral blood was processed using the CellMax biomimetic pl
atform (CMx), which uses a microfluidic biochip to enumerate circulatin
g tumor cells (CTCs). Nominal logistic regression was used to assess perf
ormance while proportional odds logistic regression and Cuzick’s trend te
st were used to determine association of CTC counts with cancer stage.  



• Results: An increase in CTC count was significantly correlated with a
n increase in disease burden (Cuzick’s Test p-value < 0.0001). Furthe
rmore, there was a significant association between CTC counts and s
tages of adenoma-carcinoma progression (Likelihood ratio p-value < 
0.0001). The CTC enumeration was able to differentiate between hea
lthy and diseased patients (adenoma + cancer).  

 

• Conclusions: To the best of our knowledge, these are the first repor
ted results for a blood test that has high accuracy for adenoma dete
ction, and truly enables colorectal cancer prevention. This test can b
e administered in the primary care setting and drive high complianc
e. 



Mean CTC Counts, Sensitivity and Specificity by CRC Stage. 

 

Mean CTC 

(s.e.) Sensitivity 

Precancer 6.1 85.3% 

 

(0.91) (76.5%, 91.7%) 

Stage I 6.4 75.7% 

 

(1.7) (64.0%, 85.2%) 

Stage II 14.5 90.0% 

 

(4.5) (81.9%, 95.3%) 

Stage III 23.6 88.3% 

 

(7.9) (80.8%, 93.6%) 

Stage IV 22.3 92.3% 

 

(10.4) (79.1%, 98.4%) 

CRC Stage I-IV 16.9(3.4) 86.5% 

 

(3.4) (82.1%, 90.1%) 

Precancer & CRC 14.4 86.2% 

 

(2.6) (82.4%, 89.4%) 

 



• Total neoadjuvant therapy with short course radiation com
pared to concurrent chemoradiation in rectal cancer. 

 



• Background: Total Neoadjuvant Therapy (TNT), or delivery of all radiatio
n and chemotherapy prior to surgery, has improved complete response a
nd downstaging rates compared to adjuvant therapy in patients with rect
al cancer. Data regarding the use of short course radiation in the settin
g of TNT (SC-TNT) are limited. This study compares the pathologic co
mplete response rate (pCR), Neoadjuvant Rectal (NAR) Score – a valid
ated predictor of outcome based on tumor downstaging, and recurrence 
rates for patients receiving SC-TNT versus chemoradiation (CRT).  

 

• Methods: Patients who underwent neoadjuvant therapy followed by tota
l mesorectal excision for Stage II or III rectal cancer from 2009 to 2018 w
ere included in this retrospective cohort study. CRT recipients (50-55Gy/2
5-28 fx with concurrent 5-FU or capecitabine) comprised one cohort; the 
other included SC-TNT recipients (25-35Gy/5 fx followed by CAPOX or F
OLFOX chemotherapy). The primary outcome of pCR rate was assessed i
n univariate analysis; the secondary outcome of NAR score was calculate
d and categorized as “Low” ( < 8), “Intermediate” (8–16), and “High” ( > 
16). Finally, recurrence rates were measured and classified as local, distan
t, or both.  



• Results: Of 388 eligible patients, 236 (60.8%) were treated with CRT 
and 152 (39.2%) underwent SC-TNT. On univariate analysis, the SC-T
NT cohort had more advanced disease (77% Stage III disease vs. 67
%, p = 0.04) and longer elapsed time between radiation completion 
and surgery (Median 131 vs. 63 days; p< 0.01). SC-TNT achieved a n
umerically higher pCR rate compared to CRT (25.0% vs. 19.1%, p = 0
.16). Odds of achieving a “low” NAR Score trended higher among th
e SC-TNT cohort (OR 1.49, 95% CI 0.96 – 2.31). Recurrence rates wer
e also similar (14.3% vs. 14.9%, p = 0.87) over comparable follow-up 
(CRT = 30.5 months [IQR 11.1 – 49.0]; SC-TNT = 22.3 months [IQR 1
0.8 – 61.0]; p = 0.82).  

• Conclusions: SC-TNT yielded a pCR rate of 25% and overall recurren
ce rate of 14.9% among patients with locally advanced rectal cancer. 
Short course radiation with neoadjuvant multiagent chemotherapy is 
at least as effective as long-course CRT.  

 



• Timing of first surveillance colonoscopy in stage I colon ca
ncer patients and the association with colon cancer-specifi
c survival. 



• Background: 

• Surveillance colonoscopy following curative surgery in stage I colon c
ancer patients is controversial. This study was conducted to assess th
e relationship between timing of first surveillance colonoscopy and 5
-year colon cancer-specific survival. 

• Methods: 

• This was a retrospective cohort study of the Surveillance, Epidemiolo
gy, and End Results database combined with Medicare claims. Stage I 
colon cancer patients (66-84 years of age) were categorized accordin
g to receipt of first colonoscopy following cancer-directed surgery as: 
Year 1, Year 2, Year 3, and No Colonoscopy within 3 years of surgery. 
Propensity score weighting was used to balance covariates. Cox regre
ssion was used to obtain hazard ratios for the relative risk of 5-year c
olon cancer-specific death, adjusted survival estimates, and the numb
er needed to treat (NNT) with colonoscopy in Year 1 to prevent a col
on cancer-specific death in the other groups. 



• Results: 

• There were 8,494 stage I colon cancer patients available for analysis. Regarding 5
-year colon cancer-specific mortality, compared to Year 1 patients, the No Colono
scopy group experienced 2.2 times the risk of colon cancer-specific death (HR, 2.2
3; 95% CI, 1.38 to 3.61). Those who received ≥ 1 additional colonoscopies in the t
wo years following their initial assessment experienced a significant 73% decrease
d risk of death (HR, 0.27; 95% CI, 0.16 to 0.45). Delaying colonoscopy (Years 2 & 
3) did not result in a statistically significant increased risk of death. Although the 
absolute difference in 5-year adjusted survival was small, if all patients in the No 
Colonoscopy group received a colonoscopy in Year 1, 46.2% (n = 49.9) of the 108 
colon cancer deaths that occurred in this group could have been prevented. 

• Conclusions: 

• Although stage I colon cancer patients have a good prognosis, patients who recei
ved colonoscopy within one year of cancer-directed surgery experienced significa
ntly better survival than patients who did not receive colonoscopy within 3 years 
of surgery. The results of this study justify efforts to ensure that stage I colon can
cer patients receive colonoscopic surveillance testing approximately 1 year followi
ng cancer-directed surgery. 

 



• Genetic variants in the lipopolysaccharide (LPS) receptor c
omplex and TLR4 expression levels to predict efficacy of c
etuximab (cet) in patients (pts) with metastatic colorectal c
ancer (mCRC): Data from the FIRE-3 phase III trial. 



• Background: 

• Large metagenomic studies associate disrupted gut microbiome signatures, co
mprising more prevalently gram-negative bacteria, with CRC carcinogenesis. TL
R4, the LPS receptor, has been involved in microbiota-mediated tumorigenesis. 
High TLR4 expression is associated with poor prognosis in CRC and TLR4 can a
ctivate EGFR through ligands epiregulin and amphiregulin. Hence, we hypothes
ized that genetic variants in the LPS receptor complex and TLR4 expression lev
els may predict cetuximab efficacy in mCRC pts. 

• Methods: 

• Genomic DNA from blood samples of pts enrolled in the randomized FIRE-3 tri
al was genotyped through the OncoArray, a custom array manufactured by Illu
mina. The impact on outcome of 5 functional SNPs within TLR4, MD2 and CD1
4 was analyzed in 129 pts treated with first-line FOLFIRI/cet (discovery, mPFS/O
S: 12.8/49.8 mo) and 107 pts treated with FOLFIRI/bevacizumab (bev) (mPFS/O
S: 11.5/31.4 mo). Gene expression levels were measured from 102 tumor sampl
es of pts in the cet arm by HTG EdgeSeq Oncology Biomarker Panel. 

 

 



• Results: 

• In the discovery cohort, pts carrying the C/T variant of TLR4 rs4986791 had sig
nificantly shorter mPFS and OS compared to the C/C genotype in both uni- and 
multivariable analysis (PFS: 5.4 vs 13.3 mo, adjusted P[Padj] = .01; OS: 21.7 vs 4
0.7 mo, Padj= .03). Conversely, C/C carriers of rs12377632 had a longer mPFS c
ompared to any T in uni- and multivariable analysis (15.8 vs 12.2 mo, Padj< .00
1). Any A allele carriers of MD2 rs12546552 and any G allele carriers of CD14 rs
2569190 showed shorter mPFS in multivariable analyses. These associations wer
e not observed in bev arm. Significant interaction was found between TLR4 rs12
377632 and RAS status (P= .015). High TLR4 expression (log2 > 10.93) was asso
ciated with worse mPFS (7.2 vs 11 mo, P= .003) and OS (19.1 vs 29.8 mo, P< .0
01) in FIRE-3 cet arm. 

• Conclusions: 

• Our results provide the first evidence that polymorphisms in the LPS receptor c
omplex and TLR4 expression levels may have a predictive value in mCRC pts rec
eiving first-line cetuximab-based treatment and, overall, contribute to resistance 
to anti-EGFRs. 

 

 



• Safety and clinical activity of durvalumab monotherapy in patie
nts with microsatellite instability–high (MSI-H) tumors. 



• Background: 

• MSI-H tumors have shown to be responsive to PD-1 inhibitor 
therapy. We evaluated the anti-PD-L1 mAb durvalumab in patients 
with MSI-H tumors, in two ongoing studies: a phase 1/2, multicenter, 
open-label study in patients with advanced solid tumors, and a 
phase 2 single-center study in patients with advanced colorectal 
cancer (CRC). 

• Methods: 

• Patients with MSI-H tumors (determined locally by 
immunohistochemistry or sequencing) received durvalumab 10 
mg/kg IV every 2 weeks for 12 months or until confirmed 
progressive disease, whichever was first. Objectives were to evaluate 
safety and antitumor activity (per investigator-assessed RECIST v1.1). 



• Results: 

• As of Oct 16, 2017, 62 MSI-H patients (97% with prior anti-cancer therapy) 
received treatment in the multicenter study; median duration of follow-up was 
29 months. Treatment-related adverse events (TRAEs) occurred in 37 patients 
(60%), most commonly diarrhea (15%), asthenia (11%), fatigue (11%), nausea 
(10%), and hypothyroidism (10%). Grade 3/4 TRAEs occurred in 2 patients (3%). 
There were no deaths or treatment discontinuations due to TRAEs. Objective 
response rates (ORR) were 23% for the total population and 22% for patients 
with CRC; 9 of 14 responders were ongoing at data cutoff. As of Sep 13, 2018, 
11 patients with MSI-H CRC were treated in the single-center study; median 
duration of follow-up was 30 months. One patient discontinued treatment due 
to treatment-related aseptic meningitis (resolved with steroids); response rate 
and survival were similar to the multicenter study (Table). 

• Conclusions: 

• Durvalumab had a tolerable safety profile, and showed promising antitumor 
activity and overall survival in patients with MSI-H tumors. Clinical trial 
information: NCT01693562 and NCT02227667. 

 



 

NCT01693562 NCT02227667 

CRC 
N = 36 

Total* 
N = 62 

CRC 
N = 11 

ORR (CR + PR), n (%) 8 (22) 14 (23) 3 (27) 

95% CI 10–39 13–35 0.6–61 

DCR24 (CR + PR + SD ≥ 24 weeks), n (%) 17 (47) 30 (48) – 

95% CI 30–65 36–61 – 

Median OS, months  
95% CI NR 24 NR 

95% CI 10–NE 12–NE 7–NR 

24-Month OS rate, % 54 51 – 

95% CI 35–69 37–63 – 

Median PFS, months 6 5 6.0 

95% CI 3–20 3–11 1–NR 

12-Month PFS rate, % 38 35 36 

95% CI 22–54 23–47 11–62 

 



• Microsatellite instability detection from plasma of colorect
al cancer patients. 



• Background: 

• MSI, detected in 15% of colorectal cancer (CRC) patients, is a hypermutable p
henotype caused by deficiency in DNA mismatch repair system. Currently, MS
I detection is limited to tissue samples. Detection of MSI from blood samples 
has been explored but confounded by low sensitivity due to the trace amoun
t of ctDNA present. In this study, we developed a NGS read-count based alg
orithm-bMSISEA (blood MSI signature enriched analysis) to detect MSI from 
blood samples. 

• Methods: 

• Matched tumor and adjacent normal tissues were obtained from 50 MSI-H C
RC patients to establish a microsatellite pattern for MSI-H tumors.  

• White blood cells (WBCs) from 100 CRC patients were used to establish a mic
rosatellite pattern for MSS.  

• Plasma samples were obtained from 75 CRC patients with known MSI status 
assessed by IHC (38 MSI-H and 37 MSS) to validate the algorithm. 

 

 



• Results: 

• To establish features for MSI-H and MSS tumors, 51 microsatellite loci covered by C
olonCore panel with mononucleotide repeats longer than 10bp were scanned using 
paired tumor and adjacent normal tissues and 8 loci with significant differential read 
length distribution were identified. MSI signature enrichment analysis was performed 
using WBCs to establish a microsatellite signature for MSS tumors. For each locus, th
e numbers of total reads supporting either MSI-H (denoted as K in the equation) or 
MSS (N-K, where N refers to the total number of reads supporting either MSI-H or 
MSS at a specific locus) were counted. The MSI signature enrichment analysis was pe
rformed using hypergeometric test. The log-transformed p values were used to calcu
late z scores. The final microsatellite status was reflected by MS score, which was the 
sum of z scores of all loci. A MS score of 15 was derived to differentiate MSS and M
SI-H tumors. Both simulation data and data generated using clinical samples reveale
d more than 98% sensitivity and 100% specificity with ctDNA percentage greater tha
n 1%. This method is still reliable if the ctDNA percentage drops to 0.4%, yielding se
nsitivity of 93.3% and specificity of 100%. 

• Conclusions: 

• We developed a sensitive algorithm which can reliably detect MSI status with ctDNA 
fraction greater than 0.4% with sensitivity of 93.3% and specificity of 100%. 

 

 



• A phase II study of GVAX colon vaccine with cyclophospha
mide and pembrolizumab in patients with mismatch repair
–proficient (MMR-p) advanced colorectal cancer. 



• Background: 

• Mismatch repair proficient (MMRp) colorectal cancer (CRC) is refractory to si
ngle-agent programmed cell death protein 1 (PD1) inhibitors. Cancer vaccine
s may prime the tumor microenvironment for anti-PD1 therapy. Colon GVAX 
is an allogeneic, whole-cell, GM-CSF-secreting vaccine that induces T-cell im
munity against tumor-associated antigens. GVAX has previously been studied 
in combination with low-dose cyclophosphamide (Cy) to inhibit regulatory T 
cells. 

• Methods: 

• We conducted an open label, single-arm, phase 2 study of GVAX/Cy in comb
ination with the PD1 inhibitor pembrolizumab in patients with MMRp CRC w
ho had received at least two prior lines of therapy in the metastatic setting. 
Patients received pembrolizumab plus Cy on day 1, GVAX on day 2, of a 21 
day cycle through 4 cycles, and were then continued on a maintenance regi
men of pembolizumab every 3 weeks with cy/GVAX given every 12 weeks. 

 

 



• Results: 

• Seventeen patients were enrolled. There were no objective responses, and the dis
ease control rate was 18% by RECIST and 29% by irRC. The median progression fr
ee survival was 2.7 months and the median overall survival was 7.0 months. Bioch
emical responses (≥30% decline in CEA) were observed in 7/17 (41%) of patients. 
Two patients (12%) had grade 3/4 adverse events that were attributed to study th
erapy. To test the hypothesis that the induction of a humoral response against CE
A protein had resulted in the observed biochemical responses, we measured patie
nt titers of anti-CEA antibodies. Anti-CEA antibody titers increased 13 of 13 patien
ts (100%) with available paired pre- and on-treatment research blood samples, bu
t the change in anti-CEA antibody titers were similar among CEA responders and 
non-responders. Multiplex immunohistochemistry performed on pre- and post- bi
opsy specimens will be reported at the conference. 

• Conclusions: 

• GVAX/Cy plus pembrolizumab is well tolerated in advanced MMRp CRC and result
ed in CEA responses but not radiographic responses. PFS and OS compare favora
bly to historical controls in this small cohort. CEA responses were not observed wi
th PD1 monotherapy in MMRp CRC, suggesting GVAX can modulate the antitumo
r immune response. Clinical trial information: NCT02981524 

 

 

 



• Association of consensus molecular subtypes (CMS) with ti
me to progression (TTP), progression free survival (PFS), a
nd overall survival (OS) with second-line FOLFIRI ± regoraf
enib in metastatic colorectal cancer (mCRC). 



• Background: LCCC1029 was a 2:1 randomized phase II trial of second-line F
OLFIRI plus either regorafenib or placebo in mCRC that showed no statisti
cally significant difference in PFS or OS. CMS, defined using gene expression, 
is prognostic for PFS and OS in previously untreated mCRC, but the impact o
f CMS in second-line treatment is unclear, as well as its impact on regorafeni
b efficacy.  

• Methods: RNAseq on archival tumor tissue was successfully performed in 68 
LCCC1029 patients (49 on regorafenib, 19 on placebo). A multinomial elastic 
net CMS classifier was trained using 6 CRC gene expression data sets with kn
own CMS classification. We built our model with only CMS1-4 classified sam
ples and then applied it to normalized and median adjusted RNASeq from L
CCC1029 to classify all samples into CMS1-4. TTP, PFS, and OS were compare
d using Kaplan-Meier method and log-rank tests, and hazard ratios were esti
mated using Cox proportional hazards method.  



• Results: Our model had > 93% sensitivity and specificity for CMS1-4 in the tr
aining data set; the 17% of non-consensus samples in the training data were 
predominantly labeled CMS2. We classified the LCCC1029 samples as CMS1 (
12%), CMS2 (63%), CMS3 (4%), and CMS4 (21%). CMS was prognostic for TT
P (log-rank p=0.03), with median for CMS1 of 2.0 months (95% CI 0.0-4.8) ve
rsus 5.6 months (5.3-5.9) for CMS2 and 7.8 months (5.5-10.1) for CMS4. Ther
e was a trend toward association between CMS and either PFS (log-rank p = 
0.11) or OS (log-rank p = 0.085). CMS2 had superior OS compared to CMS1 
(HR 0.39, 95% CI 0.17-0.87, p = 0.02). With our limited sample size, we found 
no significant interaction between CMS and treatment arm for TTP, PFS, or O
S.  

• Conclusions: CMS is associated with significant differences in TTP in second-l
ine treatment of mCRC in LCCC1029, and specific CMS types also have differ
ences in OS. Thus, the prognostic impact of CMS extends to second-line trea
tment in mCRC, meriting further study of CMS classification in additional no
n-first-line studies. 



• What is the role of the anti-angiogenic therapy in BRAF (V
600E) mutant metastatic colorectal cancer patients in a rea
l-world setting? 



• Background: Activating B-type Raf kinase (BRAF) mutations, mostly missen
se V600E, occur in approximately 8% to 12% of patients with metastatic c
olorectal cancer (mCRC). BRAF (V600E)mt is a strong predictor of a poor p
rognosis, with distinct clinical and pathological features. However, it is unk
nown whether this mutation is predictive of any treatment benefit in a rea
l world setting.  

 

• Methods: We conducted an observational, retrospective, multicentric study 
of patients with BRAF V600E-mt mCRC treated at nine university Spanish 
hospitals in NW Spain, belonging to GITuD (Galician Research Group on Di
gestive Tumors). Demographic, clinic and pathological characteristics, over
all survival (OS) and first-line progression free survival (PFS) were retrospec
tively collected and analyzed.  



• Results: Data from 65 patients treated between November 2010 to June 201
8 were recorded in this study. Median age was 62.8 years (range 30-83 years
), 55.4 % female, 75.4% ECOG PS0-1, 49.2% right-sided, 35.2% high grade, 6
9.2% synchronous presentation, 66.2% primary tumor resection and median 
metastatic locations was 2 (range 1-5). With a median follow up of 64.6 mo
nths, median OS was 12.9 months (95% CI, 9.8-16.0 months) and first line P
FS was 4.1 months (95% CI, 2.7-5.5 months). First line PFS according treatme
nt: Bev+Triplet-CT/Bev+Doublet-CT/antiEGFR+Doublet-CT/Doublet-CT: 6.2 vs 
4.8 vs 2.9 vs 2.1 months (p = 0.020). Bevacizumab based chemotherapy was 
associated with a prolonged first line PFS (median 5.0 vs. 2.1 months, HR, 0.
406; 95% CI, 0.20-0.81; p = 0.005). Nevertheless, no statistical differences be
tween bevacizumab based regimes, (Triplet-CT vs Doublet-CT (HR 0.830; 95% 
CI 0.4-1.9; p = 0.666)) or between Doublet-CT with or without a antiEGFR we
re found (HR 0.511; 95% CI 0.2-1.6; p = 0.223).  

• Conclusions: Our study confirms the negative prognostic impact of BRAF V6
00Emt in mCRC and encourage the use of anti-angiogenic based chemother
apy in this subgroup of patients. 



• Outcomes of younger patients diagnosed with locally adva
nced rectal cancer. 

 



• Background: The incidence of rectal cancer is higher in the older pop
ulation. In developed nations there has been a rise in incidence in yo
ung onset rectal cancer (yRC). We evaluated and compared the prese
ntation and survival outcomes of treatments for locally advanced rect
al cancer in yRC patients to that of older patients.  

 

• Methods: All cases of rectal cancers referred to a large tertiary referra
l cancer centre in Western Sydney between 2009-2016 were examined
. Patient demographics, presenting symptoms, treatment, clinico-path
ological characteristics, progression free survival (PFS) and overall surv
ival (OS) were obtained. Under 50 years old was used as the cut-off a
ge for defining yRC.  



• Results: One hundred sixty-two patients were identified, 33 in the yRC and 129 i
n the older patient group. The median age at diagnosis was 62 (24 – 92). Media
n follow-up was 40 months. There was no difference in presenting symptoms b
etween the two groups, with per rectal bleeding being the most common symp
tom at presentation. 17.5% of yRC presented with stage IV disease, compared w
ith 22.1% of older patients. yRC were more likely to complete neoadjuvant thera
py (97% vs 81%; P=0.02). yRC were more likely to proceed to surgery (91% vs 7
2%, P=0.02). There were no significant differences in surgical outcomes, includin
g complications and postoperative TNM staging. yRC were more likely to have 
microsatellite high tumours (18% vs 4%; P=0.01). No statistical differences were 
seen in survival outcomes (PFS 57.1 vs 62.9 months, P=0.26; OS 85.1 Vs 92.8 m
onths, P=0.57) between older and yRC patients. Eight progressions (eight death
s) were observed in the yRC group and 40 progressions (36 deaths) were obser
ved in the older patient group.  

• Conclusions: 20% of rectal cancers were considered yRC. These patients were m
ore likely to complete neoadjuvant therapy and proceed to surgery. In this coho
rt, median PFS and OS were longer compared to the older patient group, altho
ugh this was not statistically significant. yRC were more likely to have MMR defi
ciency.  



• High-serum blood sugar level significantly enhances oxalip
latin resistance in stage III colorectal cancer patients. 



• Background: FOLFOX4 chemotherapy is one of the most widely us
ed adjuvant therapies in patients with stage III colon cancer after 
surgical resection. However, chemotherapy resistance is associated 
with a poor prognosis. The prognostic impact of high blood sugar 
levels on oxaliplatin resistance in CRC patients is an unexplored to
pic.  

 

• Methods: A total of 157 patients with stage III CRC were classifie
d according to their serum blood sugar level (≥ 126 or < 126 mg/
dL). Clinicopathological features and clinical outcomes (oxaliplatin 
resistance) of the two groups were analyzed.  



• Results: Through multivariate analysis, both disease-free and overall sur
vival of CRC patients was found to be significantly associated with seru
m blood glucose levels (both P< 0.05) but not DM history. In vitro cell 
proliferation assay was performed through D-(+)-glucose administrati
on. After metformin administration, enhanced proliferation of CRC cells 
with D-(+)-glucose administration could be reversed and oxaliplatin se
nsitivity considerably increased (P< 0.05). Furthermore, phosphorylatio
n of two glycolysis-related target proteins, SMAD3 and MYC, notably in
creased with high glucose concentration.  

 

• Conclusions: In summary, hyperglycemia could affect clinical outcomes 
in CRC patients receiving adjuvant chemotherapy, with the underlying 
oxaliplatin resistance mechanism possibly associated with increasing ph
osphorylation of SMAD3 and MYC and upregulation of G9A expression 



• Survival outcomes of left-sided versus right-sided colon ca
ncer. 



• Background: Right-sided colon cancers (RCC) are defined up to the splenic 
flexure where as left-sided colon cancers (LCC) involve the descending, sig
moid, and rectosigmoid regions. The landmark CALGB/SWOG 80405 study 
concluded that sidedness was an independent prognostic factor for surviv
al in stage IV adenocarcinoma of the colon or rectum, with a poorer prog
nosis in RCC. This raises the question as to whether or not stage of malig
nancy plays a role. We performed a retrospective analysis on survival for s
tage I to IV colon cancer treated at our institution in order to assess if tu
mor location is an independent prognostic factor as described in previous 
studies.  

 

• Methods: Primary site of cancer, sex, age at diagnosis, vital status, and yea
r of diagnosis for stage I, II, III, and IV colon cancer was collected from ou
r institution’s tumor registry from 2007 to 2017. The inclusion criteria inclu
ded those diagnosed with stage I to IV colon cancer at 18 years of age an
d above. Exclusion criteria included a diagnosis of both RCC and LCC and 
patients under age 18. The median of overall survival and time to recurren
ce between LCC and RCC were compared using Wilcoxon Rank Sum Test 
with two-sided significance level at 0.05.  



• Results: Time to overall survival and time to recurrence was shown to hav
e no significant difference between RCC and LCC (p = 0.3398 and 0.9467, 
respectively). Cox proportional hazards model adjusted for age and sex al
so support the claim (p = 0.1725 and 0.0633). There was a statistically sig
nificant difference in age between the two groups with the older mean a
ge seen in RCC (68 versus 62). The distribution of recurrence was statistic
ally significant with a higher recurrence in RCC (p = 0.0105).  

 

• Conclusions: Unlike CALGB/SWOG 80405, our analysis included the transv
erse colon as part of RCC and examined stage I to IV colon cancer to ulti
mately conclude that there was no significant difference in overall surviva
l or time to recurrence. Our study suggests that tumor location is not an 
independent prognostic factor on survival for all stages of colon cancer. 
However, a higher suspicion for recurrence may be needed for those diag
nosed with RCC. Future investigations involving molecular subtypes and 
mutations are needed 



• HIPEC scoring system: A preoperative model including clinical a
nd radiographic parameters to improve patient selection. 



• Background: Most studies looking at long-term outcomes in patients u
ndergoing cytoreductive surgery/hyperthermic intraperitoneal chemoth
erapy (CS/HIPEC) are based on scoring systems performed at the time 
of the operation. With a morbidity as high as 67%, it is crucial to caref
ully choose the patients who will benefit from this procedure. In this st
udy, we evaluated preoperative factors that could impact patient outco
mes. Results were used to create a predictive model for patients consid
ered for CS/HIPEC.  

 

• Methods: Patients assessed for CS/HIPEC at our tertiary cancer center 
between 2012 and 2017 were considered for this study. Postoperative c
omplications, recurrence free survival (RFS) and overall survival (OS) we
re used as endpoints, and multivariable analysis accounting for demogr
aphics, clinical, bloodwork, radiologic and pathologic findings was perf
ormed.  



• Results: Sixty-eight patients were considered for CS/HIPEC. Preoperative 
elements found to have an impact on OS were lymph node involvement (
p = 0.001) and high extent of carcinomatosis (p < 0.001) on computed to
mography (CT) scan. Findings that impacted RFS were lymphovascular inva
sion (p = 0.042), lymph node involvement (p = 0.061) and omental caking 
(p = 0.010) on CT. Our preoperative predictive model is presented in table. 
An increased rate of complications was seen in smokers (p = 0.031), obes
e patients (p = 0.005) and carcinomatosis diagnosed ≤ 12 months from th
e primary diagnosis (p = 0.069). In our experience, performing CS/HIPEC d
id improve OS (p = 0.036) after adjustment for age, race, smoking, and B
MI.  

• Conclusions: Preoperative findings could help physicians in their discussio
ns with patients prior to pursue CS/HIPEC. These interesting findings will b
e used to inform the next step of our study: a prospective clinical trial.  



CS/HIPEC: Preoperative predictive model. 

 

OS 

 

RFS 

 

HR* [95% CI**] HR* [95% CI**] 

Tumor Factors 

Lymphovascular Invasion 

Present 

  

3.48 1.04-11.58 

Imaging 

Carcinomatosis 

Low 3.32 1.03-10.73 

  

High 14.07 3.36-58.90 

  

Lymph Node Involvement 

Present 10.72 2.82-40.76 2.91 0.95-8.89 

Omental Caking 

Present 

  

4.21 1.41-12.60 

 



• Simultaneous versus staged resection for synchronous colorect
al cancer liver metastases: A population-based cohort study. 



• Background: While considered safe, simultaneous resection of colorectal 
cancer primary and liver metastases is not performed routinely. We aime
d to identify practice patterns, short and long-term outcomes of simulta
neous vs. staged resections for synchronous colorectal cancer liver metas
tases. 

• Methods:We conducted a population-based cohort study of patients und
ergoing resection for synchronous colorectal cancer liver metastases fro
m 2006-2015 by linking administrative healthcare datasets in Ontario, Ca
nada. Resection of the primary colorectal cancer and liver metastases wit
hin six months was considered synchronous disease. Simultaneous (same 
hospital admission) and staged resections were compared. Outcomes we
re 90-day post-operative mortality, total length of hospital stay, overall s
urvival and healthcare costs. Survival for the staged group was measured 
from the last surgical resection to death and estimated using Kaplan Mei
er. Cost analysis was undertaken from the perspective of a third-party pa
yer and compared using t test. 



• Results:Of 2,738 patients undergoing colorectal and liver resection for co
lorectal cancer, 1,168 were synchronous, of which, 442 underwent simul
taneous resection. The rate of simultaneous resections increased on aver
age by 3% per year (p = 0.02). Median total length of stay was shorter (
8 vs. 11 days); 90-day post-operative mortality was higher for simultaneo
us resections (3.4% vs 1.2%). Median overall survival was worse with sim
ultaneous resection (40 months, 95%CI 35-46 vs. 78 months, 95%CI 59-8
6), with a 5-year overall survival of 37% (simultaneous) and 55% (staged)
. Mean overall costs were lower for simultaneous resections ($12,722 CA
D vs. $16,455 CAD. 

• Conclusions: Simultaneous resection compared to staged resection for p
atients with synchronous colorectal cancer liver metastases is associated 
with higher 90-day postoperative mortality and worse survival. It was ass
ociated with shorter length of hospital stay and lower costs for the healt
h cares system. Considering selection bias, randomized studies would be 
necessary to determine the role of simultaneous resection for synchrono
us disease colorectal cancer liver metastases. 



• Patient and disease characteristics of colorectal cancer in a 
cohort of young patients. 



• Background: Despite effective screening for colorectal cancer 
(CRC), the incidence has been steadily rising in younger 
patients; the etiology for this phenomenon remains elusive. 

 

• Methods: CRC patients diagnosed at < 50 years of age (UF 
institutional registry 2000-2017) constituted the IRB approved 
study cohort. 



• Results: Young CRC patients (n = 286) comprised 16% of total CRC patients (n 
= 1806) treated at our institution. The median age at diagnosis was 45 years 
(range 17-50) with two-thirds diagnosed at age 40-50 (n-212, 74%) and 182 
patients (63.6%) had a history of tobacco and/or alcohol use. The majority of 
patients (73.1%) had a left-sided tumor and 35% (n = 99) had stage 4 disease 
at presentation. The median time to diagnosis from onset of first symptoms 
was 90 days. DNA mismatch repair gene deficiencies (dMMR) and/or 
microsatellite instability (MSI) was tested in 172 patients (60.1%); 18 (10.5%) 
had MSI-H or dMMR tumors and 11 of those had confirmed Lynch syndrome 
through. Next generation sequencing (NGS, n = 71) or mutational analysis (n 
=79) was performed on 52.4%; most common mutation was KRAS (40.7%, n = 
61) followed by TP53 (7.33%; n = 11) and PIK3CA (5.33%; n = 8). BRAF V600E 
was seen in five patients and another two had BRAF variant. 

• Conclusions:Our results reveal that the majority of younger CRC were 40-50 
years age group with a female preponderance. Advanced disease at diagnosis 
and longer median time to diagnosis should prompt educational efforts 
regarding appropriate screening and timely diagnostic investigation in this 
patient cohort. 



Characteristics 

 

Overall (N=286) 

Age (mean in years) 45 (17-50) 

 

Sex 

Males 130 (45.5%) 

 

Females 156 (54.5%) 

 

Race 

Caucasian 212 (74.1%) 

 

African American 56 (17.5%) 

 

Hispanic/Latino 12 (4.20%) 

 

Other 6 (2.07%) 

 

Personal History of IBD 21 

 

Family History 

LS 11 

 

FAP 4 

 

Family history of CRC 69 

 

Median time to diagnosis (days) 90 (1-1345) 

 

Presenting Symptom 

Bleeding 119 

 

Abdominal/rectal pain 121 

 

Other 75 

 

BMI (kg/m2) 27.7 

 

Site 

Right only 73 (25.5%) 

 

Left only 209 (73.1%) 

 

Both 4 (1.40%) 

 

Stage Stage 0, 1 41 (14.3%) 

 



• EXPERT study: Randomized phase III trial of radical 
surgery and postoperative mFOLFOX6 versus perioperative 
mFOLFOX6 plus cetuximab in patients with KRAS wild-type 
resectable colorectal liver metastases (CLMs). 



• Background: Up-front radical surgery and adjuvant chemotherapy were 
regarded as one of the standard-of-care (SOC) in patients with resectable 
colorectal liver metastases (CLMs), while perioperative chemotherapy plus 
surgery is also accepted. We conducted a multicenter randomized phase III 
trial to compare radical surgery and post-operative mFOLFOX6 with peri-
operative mFOLFOX6 plus cetuximab in patients with KRAS wild-type 
resectable CLMs. 

• Methods: Patients who had KRAS wild-type resectable CLMs having one to 
eight liver nodules without extrahepatic disease, were randomly assigned to 
groups: Group A (reference), hepatectomy and 12 cycles of post-operative 
mFOLFOX6: Group B (experimental), six cycles of preoperative mFOLFOX6 
plus cetuximab (loading dose with 400mg/m2and thereafter 
250mg/m2weekly), hepatectomy and six cycles of postoperative mFOLFOX6 
plus cetuximab. Primary endpoint was progression-free survival (PFS). We 
hypothesized that 3-year PFS in Group B would be 25% with the hazard ratio 
(HR) being 0.75. Study was registered in the University Hospital Medical 
Information Network (UMIN000007787). 



• Results:This study was initiated since June 2012. However, the enrollment 
was terminated according to the recommendation from the monitoring 
committee on 2015 due to a slow accrual. A total of 77 patients (Group 
A 37 vs. Group B 40) were analyzed. Baseline characteristics were well-
balanced between groups. Median numbers of liver mets were two each, 
ranging from one to eight. The HRs for PFS and overall survival (OS) 
showed no significant difference (PFS, HR = 1.18 [0.69-2.01], p = 0.54: 
OS, HR = 1.03 [0.46 – 2.29], p = 0.95). There were 3-year PFS of 35% in 
Group A vs. 30% in Group B, and 3-year OS: 86% vs. 74%, respectively. 

 

• Conclusions: No additional survival benefits adding on peri-operative 
cetuximab were indicated, of which findings is consistent with the 
previous clinical studies, although there were small number of enrolled 
patients. Clinical trial information: UMIN000007787. 



• Nivolumab (NIVO) + low-dose ipilimumab (IPI) in 
previously treated patients (pts) with microsatellite 
instability-high/mismatch repair-deficient (MSI-H/dMMR) 
metastatic colorectal cancer (mCRC): Long-term follow-up. 



• Background: In the phase II CheckMate-142 trial, NIVO + low-
dose IPI (1 mg/kg) provided meaningful clinical benefit in 
previously treated MSI-H/dMMR mCRC pts after a median follow-
up of 13.4 mo. Here, we present long-term follow-up (median 
25.4 mo) of these pts. 

 

• Methods: Pts received NIVO 3 mg/kg + low-dose IPI Q3W (4 
doses) followed by NIVO 3 mg/kg Q2W until disease progression. 
Primary endpoint was investigator (INV)-assessed objective 
response rate (ORR; RECIST v1.1). 



• Results:Of 119 treated pts, 76% had ≥ 2 prior lines of therapy. ORR and 
disease control rates (DCR) were 58 and 81%, respectively (Table). 
Complete response (CR) rate increased with long-term follow-up from 3 
(13.4 mo) to 6% (25.4 mo). Median duration of response (DOR) was not 
reached, with 68% of responses ongoing at data cutoff. At 24 mo, 
progression-free survival (PFS) and overall survival (OS) rates were 60 and 
74%, respectively; OS rates were 96, 56, and 29% in pts with CR or partial 
response (PR), stable disease (SD), and progressive disease (PD), 
respectively. Grade 3–4 treatment-related adverse events (TRAEs) occurred 
in 31% of pts; 10% (grade 3–4) and 13% (any grade) of pts had TRAEs 
leading to discontinuation. 

 

• Conclusions: Long-term follow-up with NIVO + low-dose IPI provides 
durable clinical benefit with deepening of response and a manageable 
safety profile with no new safety signals, demonstrating long-term benefit 
of NIVO + low-dose IPI for previously treated pts with MSI-H/dMMR 
mCRC. Clinical trial information: NCT02060188 



INV-assessed efficacy 

 

NIVO + low-dose IPI (N = 

119) 

 

13.4 mo* 25.4 mo* 

ORR, n (%) 65 (55) 69 (58) 

(95% CI) (45–64) (49–67) 

Best overall response, n (%) 

CR 4 (3) 7 (6) 

PR 61 (51) 62 (52) 

SD 37 (31) 33 (28) 

PD 14 (12) 14 (12) 

Unknown 3 (3) 3 (3) 

DCR, n (%) 95 (80) 96 (81) 

(95% CI) (72–87) (72–87) 

Median time to response, mo 

(range) 3 (1–14) 3 (1–24) 

Median DOR, mo (range) NR (NE) NR (1+ to 33+) 

Median PFS, mo (95% CI) NR (NE) NR (23–NE) 

12-mo rate, % (95% CI) 71 (61–79) 71 (62–78) 

24-mo rate, % (95% CI) – 60 (50–69) 



• Safety of bevacizumab in cancer patients with inflammatory 
bowel disease. 



• Background: Digestive and non-digestive cancers in patients with 
inflammatory bowel disease (IBD) are potentially sensitive to 
bevacizumab-based chemotherapy. Previous reports have 
suggested an increased toxicity in IBD patients receiving anti-VEGF 
agents. The safety of bevacizumab in this population is poorly 
documented. 

• Methods: A retrospective review of records of patients with IBD 
treated with bevacizumab-containing chemotherapy for metastatic 
solid tumors in Gustave Roussy hospital between 2007 and 2016. 



• Results: 28 patients (median age 43, range: 23-73) with 6 ulcerative colitis, 22 
Crohn’s disease were identified. IBD was considered severe in four pts (13%). 
Patients presented a good control of IBD symptoms with a median number of 0 
(range: 0-2) disease flares during the two years before bevacizumab initiation. 
Three patients were receiving corticosteroids, and another four were receiving 
mesalazine for IBD. No patient had abscess, fistula or hemorrhage at the time of 
bevacizumab initiation. The treated cancer was: colon (n = 8), rectum (n = 5), 
small bowel (n = 5), NSCLC (n = 4), ovary (n = 1), breast (n = 3) and other (n = 2). 
Patients received chemotherapy [5-FU-based (LV5FU2, FOLFOX or FOLFIRI) in 17, 
oxaliplatin in 7, irinotecan in 8, taxanes in 7] with bevacizumab given at the 
approved dose-intensities of 2.5 mg/kg/week (19 pts) or 5 mg/kg/week (7 pts). 
Records of chemotherapy from 2 patients were missing. A median number of 8 
cycles of bevacizumab(range: 2-39) was given concomitantly to chemotherapy and 
then as maintenance therapy, with the following grade ≥2 toxicities: hypertension 
in 6 cases (20%) and proteinuria in 3 cases (10%). No dose-limiting toxicity was 
observed. No change in IBD treatment was required.  

• Conclusions: In our experience, bevacizumab can be given to cancer patients with 
quiescent IBD at conventional doses with good clinical tolerance. 



• Sequencing of different targeted therapies in management of 
KRAS wild-type metastatic colorectal cancer: A meta-analysis 



• Background:First-line (1L) antiendothelial growth factor receptor 
(anti-EGFR) is considered suitable in metastatic colorectal cancer 
(mCRC) patients. As no treatment guidelines recommend target 
therapy sequence in mCRC, this meta-analysis determined the 
optimal sequence of targeted therapies in patients with KRAS wild 
type (WT) mCRC. 

• Methods:PICO framework was used to retrieve relevant studies 
from PubMed, Embase, Cochrane Library and Google Scholar. 
mCRC patients treated with 1L anti-EGFR and second-line (2L) anti 
-VEGF were compared with 1L anti-VEGF and 2L anti-EGFR 
treatment (gp. A). Patients treated with 1L anti-VEGF and 2L anti-
EGFR treatment were compared with anti-VEGF in 1L and 2L (gp. 
B). We also compared 2L and 3L anti-EGFR therapies (gp. C). 
Primary and secondary outcomes of overall survival (OS) and 
progression free survival (PFS) were presented as hazard ratio (HR) 
and 95% confidence intervals (95% CIs). Objective response rate 
(ORR) was evaluated in terms of relative risk (RR) and 95% CI. 
P< 0.05 was considered statistically significant. 



• Results:We identified nine studies for this analysis including 1478 KRAS WT 
mCRC patients. In gp. p A (three studies; two retrospective and one post-
hoc analysis; 450 patients), 1L anti-EGFR and 2L anti-VEGF treatment had a 
significantly higher OS (HR 0.83, 95% CI 0.53-1.32; p = 0.0022) and PFS 
(HR 0.85, 95% CI 0.76- 0.96; p = 0.0081) than 1L anti-VEGF and 2L anti-
EGFR. Comparison in gp. B (n = 3 RCTs involving 431 mCRC KRAS WT 
patients) showed no significant difference in OS (HR 0.95, 95% CI 0.70- 
1.29; p = 0.6897; I2 = 42.69%) and PFS (HR 1.43, 95% CI 0.83- 2.47; p = 
0.1962; I2 = 81.55%) between the two lines of treatment. ORR was higher 
with anti-VEGF in both 1L and 2L in gp. B (RR 3.58, 95% CI 0.72- 17.85; p 
= 0.1191). In gp. C, indirect comparison showed similar OS with 3L and 2L 
anti-EGFR therapies ((3L and 2L: n = 2 studies each; HR 0.86. 95% CI 0.71-
1.04; HR 0.78, 95% CI 0.51-1.20; 2L vs. 3L; p = 0.06). 

• Conclusions: Patients with KRAS WT mCRC achieved maximum benefit with 
1L anti-EGFR and 2L anti-VEGF than with 1L anti-VEGF and 2L anti-EGFR 
or 1L and 2L anti-VEGF. Hence, it is suggested to initiate the therapy with 
1L anti-EGFR to derive the maximum clinical benefit. 



• Pelvic radiotherapy in combination with radical resection 
of the primary tumor improves survival in patients with 
metastatic rectal adenocarcinoma: A national cancer 
database analysis (NCDB). 



• Background: With recent advances in systemic therapies and 
increased survival of patients with metastatic rectal cancer, the role of 
primary tumor resection may be of increased importance and is often 
debated. However, the role of combining radiotherapy to surgical 
resection in the metastatic setting is unknown. Accordingly, we 
utilized the NCDB to quantify survival in metastatic rectal 
adenocarcinoma patients with primary tumor resection with and 
without pelvic radiotherapy. 

 

• Methods:Of the 15,643 Stage IV rectal adenocarcinoma patients 
receiving chemotherapy from 2004 to 2014, 4051 patients had 
primary tumor resection with sufficient follow up for analysis. Patients 
were stratified by receipt of pelvic radiotherapy (n = 1882) or no 
pelvic radiotherapy (n = 2169). Univariable/multivariable analyses and 
propensity-adjusted Cox proportional hazard ratios for survival were 
performed. 



• Results:Median age was 63 years (18-90) with median follow up of 32.3 
months (3.02-151.29). There were more patients with T3/T4 disease 
(69.6% vs 46.5%) or N1 disease (41.5% vs 27.3%) in the surgery plus 
radiotherapy arm. Metastatic burden was confined to one organ in 
40.5% of patients and was equally distributed between radiotherapy and 
non-radiotherapy groups (OR 0.92; 95%CI 0.81-1.04). Median survival 
was 46.3 months vs. 35.3 months in favor of adding radiotherapy (p 
< 0.001). The 2, 5 and 10-year overall survival were 68.4%, 24.8%, and 
9.5% for surgical resection alone compared to 77.2%, 39.6%, and 22.3% 
for surgery + radiotherapy. On multivariable analysis radiotherapy was 
associated with a statistically significant reduction in the risk of death 
(HR 0.718; 95% CI 0.661-0.780). This benefit was upheld on propensity 
matched analysis (HR 0.722; 95% CI 0.0665-0.784). 

• Conclusions: Our study indicates that adding radiotherapy to surgical 
management of the primary tumor in patients receiving systemic 
chemotherapy for metastatic rectal adenocarcinoma improves survival. 
Prospective investigation of the management of the rectal primary 
tumor with chemotherapy, pelvic radiotherapy, and surgical resection is 
warranted. 



• Recent trends in age at diagnosis of colon cancer in the United 
States, 2004-2015, a National Cancer Database study. 



• Background: The incidence of colorectal cancer (CRC) in adults younger 
than age 50 has been increasing in the US since 1970. The US Preventive 
Services Task Force recommends screening for CRC beginning at age 50, 
while the American Cancer Society recently revised its guidelines to 
advise screening at age 45. We analyzed the National Cancer Database 
(NCDB) from 2004 through 2015 to determine whether the proportion 
of patients diagnosed younger than 50 has changed during this time. 

 

• Methods: This was a retrospective study of NCDB data, which includes 
more than 70 percent of newly diagnosed cancer cases in the US. We 
examined the proportion of patients diagnosed prior to age 50 as our 
primary endpoint. We used the Cochran–Armitage test for trend to assess 
changes in the proportion of cases diagnosed at age < 50 years old as a 
function of year of income quartiles (p < 0.001) demonstrated a 
proportional increase in youn diagnosis. 



• Results: We identified 152,749 patients diagnosed under age 50 and 
1,033,014 patients diagnosed at age 50 or greater. Over the study period, 
the proportion of the total number of patients diagnosed with colorectal 
cancer under age 50 increased (14.3% in 2015 vs. 11.5% in 2004, p 
< 0.0001). Younger adults with CRC presented with more advanced disease, 
with 49.9% stage III or IV disease, as compared to 40.0% in those 
diagnosed over age 50. Both men and women had a rising proportion of 
cases diagnosed younger than 50 (p < 0.0001) over time. In men, only 
non-Hispanic whites had an increase in diagnosis at ages less than 50 (p 
< 0.0001), while in women, all racial and ethnic subgroups had an increase 
in younger diagnoses over time (p < 0.01). All ger adults over time, with 
the highest income quartile having the highest proportion of younger 
cases. The proportion of younger-onset CRC rose in urban areas (p 
< 0.001), but did not rise in rural areas. 

• Conclusions: The proportion of persons diagnosed with CRC under age 50 
in the US has continued to increase over the past decade. Younger adults 
presented with more advanced disease, suggesting that screening could 
improve outcomes. 



• Left- versus right-side metastatic colorectal cancer: Teasing 
out clinicopathologic drivers of disparity in survival. 



• Background: Patients with metastatic colorectal cancer (mCRC) 
arising from a right sided colorectal cancer (RC) have an inferior 
survival versus patients with a left sided colorectal cancer (LC). 
Previous analyses have suggested that multiple factors contribute. 

 

• Methods: The Treatment of Recurrent and Advanced Colorectal 
Cancer (TRACC) Registry has prospectively captured 
comprehensive data on consecutive mCRC patients since 2009. For 
this analysis LC were defined as primary tumors at or distal to the 
splenic flexure and included rectal cancers. We analysed patient, 
tumor, treatment and outcome data. 



• Results:Of 2306 patients enrolled from July 2009–March 2018, median age 67 
years (range 18–100), 1559 (67.6%) had a LC. Patients with a RC were older 
(median 71 vs 65 years, p < 0.001), more likely to be female (50.2% vs 36.9%, 
p < 0.001) and to have a Charlson score ≥ 3 (67.5% vs 54.6%, p < 0.001). 
More common in RC, where tested, were BRAF mutations (22.3% vs 7.2%, p 
< 0.001) and deficient mismatch repair (6.4% vs 1.5%, p < 0.001), but not 
RAS mutations. Peritoneal metastases were more frequent in RC (29.7% vs 
14.9%, p < 0.001). RC patients were more likely to have their primary tumor 
resected (77.9% vs 70.6%, p < 0.001) and to receive less first-line 
chemotherapy (72.2% vs 78.7%, p = 0.001). Progression-free survival on first-
line systemic therapy was inferior for RC patients (8.1 vs 10.8 months, HR 
1.38, p < 0.001). Median overall survival (OS) for all RC patients was 
inferior (19.6 vs 27.5 months, HR 1.44, p < 0.001). Primary side remained a 
significant factor for OS in multivariate analysis. 

• Conclusions: Our data confirms the poor prognosis associated with RC, 
contributed to by multiple factors. However, primary side remains significant 
even when adjusting for these, indicating the existence of further as yet 
undefined differences. 



Multivariate Analysis. 

Covariate Hazard Ratio for OS 95% CI P value 

Side (Right) 1.58 (1.27, 1.97) <0.001 

Age 1 (0.99, 1.01) 0.53 

ECOG (< 2 vs ≥ 2) 0.37 (1.96, 3.68) <0.001 

Charlson Score 0.98 (0.74, 1.28) 0.86 

BRAF mutated 1.86 (1.41, 2.46) <0.001 

Peritoneal/Omental Metastases 1.45 (1.10,1.90) 0.008 

Primary tumour resected 0.64 (0.50, 0.82) <0.001 

Metastasectomy 0.28 (0.21, 0.37) <0.001 

 



• Epigenetic priming prior to pembrolizumab in mismatch 
repair-proficient advanced colorectal cancer. 



• Background: Pembrolizumab results in compelling responses in MMR-
deficient CRC. However, most advanced CRC patients have MMR 
proficient (MMR-p) tumors resistant to PD1 blockade.  

• DNA methyltransferases (DNMT) and histone deacetylases (HDAC) result 
in silencing of tumor suppressor genes.  

• Preclinical combined HDAC/DNMT inhibition induces susceptibility to 
immune checkpoints and inhibit tumor growth by re-expressing 
silenced tumor suppressors. 

 

• Methods: Single institution, open-label, randomized pilot study 
(NCT02512172) enrolling patients with advanced MMR-p CRC who 
progressed on ≥ 1 line of chemotherapy. Patients were randomized to A: 
oral 5-azacitidine (5AZA, CC486), B: romidepsin or C: combined 5AZA 
and romidepsin. Patients had pre-treatment biopsy, 14 days of epigenetic 
therapy with repeat biopsy. All groups began pembrolizumab 200 mg 
combined with epigenetic therapy until disease progression. Toxicity was 
assessed using CTCAE v4.0. 



• Results: From 2016 to 2018, 24 patients enrolled with median age of 60 (range 
40-69) and median treatment cycles was 3 (range 1-16). There were 2 deaths 
on study (1 acute kidney injury/ sepsis, 1 cardiac arrest, both unrelated to study 
drugs). The most common treatment-related hematological AEs in all arms were 
anemia (63%), lymphopenia (50%) and thrombocytopenia (29%). Most common 
treatment-related non-hematological AEs in arm A (n = 7) were diarrhea (86%), 
nausea (86%), fatigue (71%) and anorexia (71%); Arm B (n = 8) were fatigue 
(63%), dysgeusia (63%), anorexia (63%) and vomiting (63%); and Arm C (n = 9) 
were nausea (100%), vomiting (100%), fatigue (78%) and anorexia (67%). 
Treatment-related non-laboratory AEs ≥ grade 3 occurred in 0 patients in Arm 
A, 3 patients (38%) in Arm B and 3 patients (33%) in Arm C. The most common 
laboratory AEs in all arms were raised alkaline phosphatase (38%), increased 
ALT (33%), hyperglycemia (29%), and hypophosphatemia (29%). 

• Conclusions: In this study, the combination of epigenetic agents 5-azacitidine 
and romidepsin with pembrolizumab is considered safe and generally tolerable 
in patients with advanced p-MMR colorectal cancer. Further comparison of pre- 
and post-treatment biopsies is required to determine predictors of response. 
Clinical trial information: NCT02512172 



• Randomized study evaluating trifluridine/tipiracil (TAS-102) 
versus + trifluridine/tipiracil + bevacizumab as last-line 
therapy in patients with chemorefractory unresectable 
metastatic colorectal cancer (mCRC). 



• Background: Trifluridine/tipiracil (FTD/TPI, also known as TAS-102) is 
approved for the use in patients with chemorefractory mCRC. Inspired by 
the encouraging results of a small phase I/II study, C-TASK FORCE, 
evaluating the combination of FTD/TPI and bevacizumab in 
chemorefractory mCRC patients (Kuboki et al, 2017), we designed the 
present randomized trial. 

• Methods: This randomized study enrolled as planned 80 mCRC patients. 
The main inclusion criteria were: histologically confirmed and 
chemorefractory mCRC; PD during or after therapy with fluoropyrimidine, 
irinotecan, oxaliplatin, EGFR-inhibitor (RAS wildtype), and bevacizumab 
was optional; PS 0-1. In arm A, FTD/TPI was administered orally at the 
dose of 35 mg/m²/dose bid from day 1 to day 5 and from day 8 to day 
12 and in arm B the same dose of FTD/TPI was combined with 
bevacizumab at a dose of 5 mg/kg on day 1 and on day 15 of a 28-day 
treatment cycle. The primary endpoint was to increase progression-free 
survival (PFS) from 1.8 months to 3.8 months. Secondary objectives 
included overall survival (OS) and safety. 



• Results: Eighty patients with chemorefractory mCRC were randomized from 
September 2017 to August 2018. The median PFS was significantly 
improved from 2.6 months (arm A) to 5.9 months (arm B) with a hazard 
ratio (HR) 0.51 (95% CI, 0.28 to 0.92; P < 0.03) and median OS was 
significantly improved from 7.3 months (arm A) to 10.3 months (arm B) 
with HR 0.42 (95% CI, 0.18 to 0.99; P < 0.05). After median follow-up for 
OS of 5.6 months, 57 patients were alive at September 7th, 2018. Therapy 
was well tolerated with adverse events as expected, patients receiving 
FTD/TPI + bevacizumab had more grade 3-4 neutropenia (56% in arm B vs 
30% in arm A, p = 0.03) and three patients in arm B (vs zero in arm A ) 
developed febrile neutropenia. SAEs were observed in 13 (arm A) and 11 
patients (arm B), respectively. 

• Conclusions: In patients with chemorefractory mCRC, FTD/TPI + 
bevacizumab, as compared with FTD/TPI monotherapy, was associated with 
a significant and clinical relevant improvement in PFS and OS with tolerable 
toxicity. Clinical trial information: 2016-005241-23. 



• Effect of time between diagnosis and surgery in colorectal 
cancer patients on mortality. 



• Background: Colorectal cancer is the fourth most common cancer diagnosed 
in the United States and accounts for > 50,000 deaths nationwide annually. 
With data showing that oncologic treatment at National Cancer Institute 
(NCI) designated comprehensive cancer centers improves outcomes in a 
variety of malignancies, understanding the drivers behind this is vital to help 
bring the world-class care being administered at comprehensive cancer 
centers to underserved populations across the U.S. One component of 
colorectal cancer care that has a paucity of data afforded to it is the effect 
of increased time from diagnosis to surgery on survival. 

• Methods: Patients diagnosed with AJCC stage II or stage III colorectal cancer 
between 4/2011 and 11/2015 and either underwent surgery or adjuvant 
chemotherapy within the University of Texas Southwestern system were 
selected. Several pertinent data points were abstracted via the EMR 
including date of diagnosis, surgery, adjuvant chemotherapy, progression, 
and death. A retrospective analysis was performed on the abstracted data to 
determine if the number of days between diagnosis and surgery was 
correlated with increased survival. Spearman coefficients were calculated to 
determine correlations between the data. All tests were two-sided. 



• Results: Out of 203 patients identified, 113 patients had complete data 
available and were included in the study. The average age at diagnosis 
was 62.6 and average follow-up time was 41.4 months. Median time to 
surgery was 21 days (25th percentile-75th percentile: 4 – 53 days). There 
was a significant negative correlation between days from diagnosis to 
surgery and mortality (Spearman’s r = -.392, p < .001). Survivors had a 
mean of 42.7 days from diagnosis to surgery (SD = 56.4) and 
nonsurvivors had a mean of 61.7 days (SD = 46.9). 

 

• Conclusions: There was a significant negative correlation seen in days 
between diagnosis and surgery and survival during the study period, 
which indicates that early surgical intervention may be an 
underappreciated indicator of quality colorectal cancer care. Further 
research should be conducted to better understand the relationship 
between early surgical intervention and prognosis in limited-stage 
colorectal cancer. 
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