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Latest cancer statistics in the USA estimate 
that around 10,590 new cases and 1,590 
deaths of small intestinal cancers will be 
recorded in 2019,1 which has increased 
compared with previous statistics (8,070 and 
1,150 new cases and deaths were estimated 
in 20122). Small bowel adenocarcinomas are 
likely to represent only 40% of all small bowel 
malignancies3 and 2% of all gastrointestinal 
tumours.4 Unfortunately, prognosis is poor, 
with around 38% of patients being diagnosed 
at stages when synchronous metastases are 
identified; 5- year survival rate is less than 30% 
and median overall survival is estimated to be 
around 19 months.4

Due to their low incidence, prospective 
data to inform the most adequate manage-
ment of small bowel adenocarcinoma is 
lacking and most treatment recommenda-
tions are being based on expert agreement 
and relying on extrapolated data from colon 
cancer.4 This is despite the fact that genomic 
profiling suggests that small bowel adenocar-
cinomas are a ‘molecularly unique intestinal 
entity’ when compared with counterparts 
such as colorectal and gastric cancer.5 In addi-
tion, within small bowel adenocarcinomas, 
duodenal primaries seem to demonstrate 
genomic aberrations more typical of upper 
gastrointestinal malignancies such as pancre-
atic (CDKN2A/B)6 or gastric cancer (ERBB2/
HER2).7 These findings may explain the worse 
prognosis and challenging management of 
duodenal adenocarcinoma compared with 
other small bowel adenocarcinomas.

In the setting of small bowel adenocarci-
noma, duodenal tumours account for around 
50% of these. Almost 40% of small bowel 
adenocarcinoma present with lymph node 
invasion.4 Thus, a significant number of 
patients may present with locally advanced 
disease, in which scenario, a neoadjuvant 
approach with systemic chemotherapy could 
be of interest. Unfortunately, no data for small 

bowel or duodenal adenocarcinoma exist 
in this setting and management is extrapo-
lated from other disease groups. In addition, 
after surgery, the role of adjuvant therapy 
remains unclear, with ongoing clinical trials 
exploring its role at the moment (BALLAD 
trial (NCT02502370)).

The management of advanced small bowel 
adenocarcinoma is an ongoing challenge. 
The presence of mismatch repair deficiency 
may be of relevance with a view to the use of 
immunotherapy but likely to be present in 
a small number of patients only. Currently, 
the most suitable systemic chemotherapy 
schedule to be used remains unclear. In addi-
tion, potential benefit of triple chemotherapy 
over a doublet combination is not known.

Current treatment recomendations support 
the use of ‘fluoropyrimidine combination, 
such as 5- FU (5- fluorouracil) or capecitabine 
with oxaliplatin and cisplatin” or ‘5- FU with 
leucovorin if oxaliplatin and cisplatin were 
contraindicated”.4 The National Compre-
hensive Cancer Network (NCCN) guide-
lines suggest triple chemotherapy with 5- FU, 
oxaliplatin and irinotecan as a treatment 
option for fit patients with locally advanced 
or metastatic small bowel adenocarcinoma.8 
The proposed schedule is the one tested in 
colorectal cancer, so- called FOLFOXIRI9; this 
varies slightly from the triple combination 
used in advanced pancreatic adenocarcinoma 
(PDAC) (FOLFIRINOX for metastatic10 or 
locally advanced11 disease) or resected PDAC 
(modified- FOLFIRINOX12) (table 1). The 
main source of evidence based on which this 
recommendation is made is the prospec-
tive phase II study exploring CAPIRINOX 
(capecitabine, irinotecan and oxaliplatin) 
in 33 patients diagnosed with advanced 
small bowel adenocarcinoma; the achieved 
radiological objective response rate was 
38% (10 patients achieved partial response 
and 2 complete response).13 Despite being 
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Table 1 Triple combination chemotherapy with 5- FU, irinotecan and oxaliplatin in gastrointestinal malignancies

Drug FOLFOXIRI9 FOLFIRINOX10 mFOLFIRINOX12

Irinotecan 165 mg/m2 day 1 (2- weekly cycles) 180 mg/m2 day 1 (2- weekly cycles) 150 mg/m2 day 1 (2- weekly cycles)

Oxaliplatin 85 mg/m2 day 1 (2- weekly cycles) 85 mg/m2 day 1 (2- weekly cycles) 85 mg/m2 day 1 (2- weekly cycles)

Leucovorin 400 mg/m2 day 1 (2- weekly cycles) 400 mg/m2 day 1 (2- weekly cycles) 400 mg/m2 day 1 (2- weekly cycles)

5- FU bolus – 400 mg/m2 day 1 (2- weekly cycles) –

5- FU infusion 3200 mg/m2 over 48 hours
(2- weekly cycles)

2400 mg/m2 over 46 hours
(2- weekly cycles)

2400 mg/m2 over 46 hours
(2- weekly cycles)

5- FU, 5- fluorouracil; m, modified.

efficacious, the authors concluded that in view of similar 
progression- free survival and overall survival reported 
with double chemotherapy, ‘the addition of irinotecan 
does not significantly add to the activity’ of a doublet. 
Unfortunately, no phase III studies have been performed 
comparing doublet and triple combinations, and publi-
cation supporting triple chemotherapy for small bowel 
adenocarcinoma is scarce, which reflects the fact that 
even if suggested as an option of treatment for advanced 
small bowel adenocarcinomas by the NCCN guidelines, it 
is rarely used in clinical practice.

Triple chemotherapy may be of special interest in 
scenarios in which downstaging of the disease could 
impact patients’ management, such as the setting of 
locally advanced disease.11 While this is an infrequent 
scenario in colon cancer, it is more common in pancreas, 
duodenal and rectal tumours due to their anatomic loca-
tion. Complete pathological responses to triple chemo-
therapy have been reported but are limited to patients 
with pancreatic cancer14–18 and rectal adenocarcinoma,19 
with no reported data for duodenal adenocarcinoma.

Here, we present two cases of patients diagnosed with 
locally advanced unresectable duodenal adenocarcinoma 
(cytology/biopsy confirmed) who received FOLFIRINOX 
chemotherapy in the palliative setting. This schedule 
was selected based on patients’ good Eastern Coopera-
tive Oncology Group (ECOG) performance status (PS) 
and the fact that FOLFIRINOX had already shown good 
radiological responses for patients with locally advanced 
PDAC.11 In view of reduction in size, both patients were 
reconsidered for curative resection. In both cases, a 
complete pathological response was confirmed in the 
surgical specimen.

The first patient was a 49- year- old man with medical 
history of treated hepatitis C virus with no other relevant 
past or family history who presented with gastric outlet 
obstruction. Endoscopy and computerised tomography 
(CT) identified a 6 cm mass arising from the second/
third portion of the duodenum (figure 1A); endoscopic 
ultrasound- guided fine needle aspiration confirmed diag-
nosis of adenocarcinoma (figure 1B). In view of the involve-
ment of superior mesenteric artery (SMA) and vein (SMV), 
tumour was deemed inoperable (T4N1M0) and the patient 
started on FOLFIRINOX with palliative aim (ECOG PS 1). 
Interim CT scan after the first 3 months of chemotherapy 

showed reduced density and enhancement of duodenal 
mass; imaging at 6 months confirmed response to therapy 
with further reduction in size and disappearance of previous 
solid tissue surrounding the SMA (figure 1C). During this 
period of time, CA19.9 normalised (990 U/mL at baseline; 
23 U/mL when 6 months of FOLFIRINOX was completed). 
Following discussion in multidisciplinary team meeting 
(MDT), the patient underwent Whipple resection. The 
tumour was stented and the duodenum was torn around 
the stent site during the operation. Microscopic examina-
tion of the stented area showed mucosal ulceration and 
prominent submucosal and muscularis propria fibrosis in 
keeping with a response to preoperative chemotherapy. No 
residual carcinoma was identified after extensive blocking of 
the specimen, indicating a complete pathological response. 
Thirteen lymph nodes were examined and were free of 
tumour (ypT0 ypN0) (figure 1D). Five months after surgery, 
follow- up imaging identified one area of soft tissue in the 
resection bed. 18F- labelled fluoro-2- deoxyglucose positron 
emission tomography could not completely exclude tumour 
recurrence and thus the patient received consolidation 
treatment with chemoradiotherapy. He is currently free of 
progression.

The second patient was a 56- year- old woman with no 
relevant past or family history who presented with iron 
deficiency anaemia. Endoscopy and CT confirmed a lesion 
in the duodenum involving second and third portions 
of the duodenum. Biopsies taken at the time of endos-
copy confirmed moderately differentiated adenocarci-
noma. Even though there was no evidence of SMA and 
SMV involvement, tumour was deemed locally advanced 
(T4N1M0) with attenuation/occlusion of the splenic vein 
and splenic artery, extension of the duodenal mass into the 
aorta and the distal pancreatic body and presence of upper 
lymphadenopathy in the aortocaval region. Chemotherapy 
with FOLFIRINOX was started (ECOG PS 1); unfortunately, 
after the first cycle, the patient developed duodenal obstruc-
tion, requiring admission for duodenal stenting. Once this 
was resolved, chemotherapy was recommenced. After the 
first 3 months of chemotherapy, CT showed a reduction in 
size of the duodenal mass with reduction of the fat stranding 
around the tumour; the case was rediscussed in the MDT 
and agreed to proceed with a pancreas- sparing duodenec-
tomy. Pathology assessment of the resected specimen 
showed changes in keeping with chemotherapy effect, with 
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Figure 1 Summary of radiological and pathology findings before and after FOLFIRINOX chemotherapy (case 1). (A) CT scan 
showed primary tumour arising from the duodenum (green), locally advanced and unresectable in view of superior mesenteric 
artery (SMA) involvement (red); presence of duodenal stent (purple arrow). (B) Pre- chemotherapy biopsy confirmed diagnosis 
of adenocarcinoma. (C) After 6 months of FOLFIRINOX chemotherapy, CT confirmed reduction in size of the primary tumour 
(green), with cuff of tissue surrounding the SMA being less solid in appearance (red) and not infiltrated by tumour; duodenal 
stent still in situ (purple arrow). (D) Complete pathological response was identified in Whipple resection specimen with no 
evidence of residual disease.

no evidence of residual tumour. Two aortic lymph nodes 
were tumour- free but also contained large areas of fibrosis, 
suggesting response to chemotherapy. Patient has been 13 
months free of disease and continues on follow- up.

To the best of our knowledge, this is the first time that 
complete pathological responses to triple chemotherapy 
in locally advanced duodenal adenocarcinoma have been 
reported, while other reports are available with doublet 
combinations20 or in patients with metastatic disease.21 
As summarised above, evidence guiding the treatment 
of advanced small bowel adenocarcinoma is lacking, with 
most data being extrapolated from lower gastrointestinal 
tract tumours. These two cases show that FOLFIRINOX is 
an effective treatment for duodenal adenocarcinoma and 
that its use should be considered for fit patients, especially 
in the setting of locally advanced disease in view of its 
potential to downstage the disease. Triple combinations 
have not been explored much in small bowel adenocar-
cinoma due to similar efficacy data to the one achieved 

with doublets13; even though this may be fair in the meta-
static scenario, we may be losing a useful combination for 
patients with locally advanced disease. We believe that the 
role of triple chemotherapy in the form of FOLFIRINOX 
or FOLFOXIRI should be further explored in the setting 
of prospective clinical trials focused on patients with 
locally advanced duodenal adenocarcinoma.

Contributors All authors contributed to the writing of the manuscript.

Funding AL received funding from The Christie Charity.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, any changes made are indicated, and the use is non- commercial. 
See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

 on D
ecem

ber 9, 2020 by guest. P
rotected by copyright.

http://esm
oopen.bm

j.com
/

E
S

M
O

 O
pen: first published as 10.1136/esm

oopen-2019-000633 on 29 O
ctober 2020. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://esmoopen.bmj.com/


Open access

4 Lamarca A, et al. ESMO Open 2020;5:e000633. doi:10.1136/esmoopen-2019-000633

ORCID iD
Angela Lamarca http:// orcid. org/ 0000- 0001- 9696- 6122

RefeRences
 1 Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer J 

Clin 2019;69:7–34.
 2 Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012. CA 

Cancer J Clin 2012;62:10–29.
 3 Bilimoria KY, Bentrem DJ, Wayne JD, et al. Small bowel cancer in the 

United States: changes in epidemiology, treatment, and survival over 
the last 20 years. Ann Surg 2009;249:63–71.

 4 Locher C, Batumona B, Afchain P, et al. Small bowel 
adenocarcinoma: French intergroup clinical practice guidelines for 
diagnosis, treatments and follow- up (SNFGE, FFCD, GERCOR, 
UNICANCER, SFCD, SFED, SFRO). Dig Liver Dis 2018;50:15–19.

 5 Schrock AB, Devoe CE, McWilliams R, et al. Genomic profiling of 
small- bowel adenocarcinoma. JAMA Oncol 2017;3:1546–53.

 6 Collisson EA, Bailey P, Chang DK, et al. Molecular subtypes of 
pancreatic cancer. Nat Rev Gastroenterol Hepatol 2019;16:207–20.

 7 Bang Y- J, Van Cutsem E, Feyereislova A, et al. Trastuzumab in 
combination with chemotherapy versus chemotherapy alone for 
treatment of HER2- positive advanced gastric or gastro- oesophageal 
junction cancer (ToGA): a phase 3, open- label, randomised controlled 
trial. Lancet 2010;376:687–97.

 8 NCCN. NCCN guidelines (June 2019): small bowel adenocarcinoma, 
2019. Available: https://www. nccn. org/ professionals/ physician_ gls/ 
Default. aspx

 9 Masi G, Allegrini G, Cupini S, et al. First- Line treatment of metastatic 
colorectal cancer with irinotecan, oxaliplatin and 5- fluorouracil/
leucovorin (FOLFOXIRI): results of a phase II study with a simplified 
biweekly schedule. Ann Oncol 2004;15:1766–72.

 10 Conroy T, Desseigne F, Ychou M, et al. Folfirinox versus gemcitabine 
for metastatic pancreatic cancer. N Engl J Med 2011;364:1817–25.

 11 Suker M, Beumer BR, Sadot E, et al. Folfirinox for locally advanced 
pancreatic cancer: a systematic review and patient- level meta- 
analysis. Lancet Oncol 2016;17:801–10.

 12 Conroy T, Hammel P, Hebbar M, et al. Folfirinox or gemcitabine 
as adjuvant therapy for pancreatic cancer. N Engl J Med 
2018;379:2395–406.

 13 McWilliams RR, Foster NR, Mahoney MR, et al. North central 
cancer treatment group N0543 (Alliance): a phase 2 trial of 
pharmacogenetic- based dosing of irinotecan, oxaliplatin, and 
capecitabine as first- line therapy for patients with advanced small 
bowel adenocarcinoma. Cancer 2017;123:3494–501.

 14 Hashemi- Sadraei N, Gbolahan OB, Salfity H, et al. Clinical 
characteristics of patients experiencing pathologic complete 
response following neoadjuvant therapy for borderline Resectable/
Locally advanced pancreatic adenocarcinoma. Am J Clin Oncol 
2018;41:982–5.

 15 Barenboim A, Lahat G, Geva R, et al. Neoadjuvant Folfirinox for 
locally advanced and borderline resectable pancreatic cancer: an 
intention to treat analysis. Eur J Surg Oncol 2018;44:1619–23.

 16 Navarro EB, López EV, Quijano Y, et al. Impact of BRCA1/2 gene 
mutations on survival of patients with pancreatic cancer: a case- 
series analysis. Ann Hepatobiliary Pancreat Surg 2019;23:200–5.

 17 Luu AM, Herzog T, Hoehn P, et al. Folfirinox treatment leading to 
pathologic complete response of a locally advanced pancreatic 
cancer. J Gastrointest Oncol 2018;9:E9–12.

 18 Wagner M, Antunes C, Pietrasz D, et al. CT evaluation after 
neoadjuvant Folfirinox chemotherapy for borderline and 
locally advanced pancreatic adenocarcinoma. Eur Radiol 
2017;27:3104–16.

 19 Engineer R, Ostwal V, Arya S, et al. Additional chemotherapy and 
salvage surgery for poor response to chemoradiotherapy in rectal 
cancers. Asia Pac J Clin Oncol 2017;13:322–8.

 20 Yasuda S, Harada S, Tsujimoto A, et al. A pathological complete 
response by chemotherapy with S-1 and oxaliplatin for a locally 
advanced duodenal adenocarcinoma in Lynch syndrome: a case 
report. Surg Case Rep 2019;5:146.

 21 Hagihara S, Shimizu T, Inoue Y, et al. A complete response to 
capecitabine and oxaliplatin chemotherapy in primary duodenal 
carcinoma with liver and nodal metastases: a case report. Surg Case 
Rep 2018;4:125.

 on D
ecem

ber 9, 2020 by guest. P
rotected by copyright.

http://esm
oopen.bm

j.com
/

E
S

M
O

 O
pen: first published as 10.1136/esm

oopen-2019-000633 on 29 O
ctober 2020. D

ow
nloaded from

 

http://orcid.org/0000-0001-9696-6122
http://dx.doi.org/10.3322/caac.21551
http://dx.doi.org/10.3322/caac.21551
http://dx.doi.org/10.3322/caac.20138
http://dx.doi.org/10.3322/caac.20138
http://dx.doi.org/10.1097/SLA.0b013e31818e4641
http://dx.doi.org/10.1016/j.dld.2017.09.123
http://dx.doi.org/10.1001/jamaoncol.2017.1051
http://dx.doi.org/10.1038/s41575-019-0109-y
http://dx.doi.org/10.1016/S0140-6736(10)61121-X
https://www.nccn.org/professionals/physician_gls/Default.aspx
https://www.nccn.org/professionals/physician_gls/Default.aspx
http://dx.doi.org/10.1093/annonc/mdh470
http://dx.doi.org/10.1056/NEJMoa1011923
http://dx.doi.org/10.1016/S1470-2045(16)00172-8
http://dx.doi.org/10.1056/NEJMoa1809775
http://dx.doi.org/10.1002/cncr.30766
http://dx.doi.org/10.1097/COC.0000000000000409
http://dx.doi.org/10.1016/j.ejso.2018.07.057
http://dx.doi.org/10.14701/ahbps.2019.23.2.200
http://dx.doi.org/10.21037/jgo.2018.01.07
http://dx.doi.org/10.1007/s00330-016-4632-8
http://dx.doi.org/10.1111/ajco.12660
http://dx.doi.org/10.1186/s40792-019-0712-8
http://dx.doi.org/10.1186/s40792-018-0532-2
http://dx.doi.org/10.1186/s40792-018-0532-2
http://esmoopen.bmj.com/

	FOLFIRINOX or FOLFOXIRI in locally advanced duodenal adenocarcinoma: are we missing out?
	References


