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PERIAMPULLARY CARCINOMAS

arise from the head of the pan-
creas in the region of the am-
pulla of Vater and apart from

pancreatic ductal adenocarcinoma com-
prise carcinomas of the bile duct, the

ampulla itself, and the periampullary
duodenum.1,2 The incidence rates per
105 are 11.7 for pancreatic, 0.88 for bile
duct, 0.49 for ampullary, and 0.01 for
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Context Patients with periampullary adenocarcinomas undergo the same resec-
tional surgery as that of patients with pancreatic ductal adenocarcinoma. Although
adjuvant chemotherapy has been shown to have a survival benefit for pancreatic can-
cer, there have been no randomized trials for periampullary adenocarcinomas.

Objective To determine whether adjuvant chemotherapy (fluorouracil or gem-
citabine) provides improved overall survival following resection.

Design, Setting, and Patients The European Study Group for Pancreatic Cancer
(ESPAC)-3 periampullary trial, an open-label, phase 3, randomized controlled trial ( July
2000-May 2008) in 100 centers in Europe, Australia, Japan, and Canada. Of the 428
patients included in the primary analysis, 297 had ampullary, 96 had bile duct, and 35
had other cancers.

Interventions One hundred forty-four patients were assigned to the observation
group, 143 patients to receive 20 mg/m2 of folinic acid via intravenous bolus injection
followed by 425 mg/m2 of fluorouracil via intravenous bolus injection administered 1
to 5 days every 28 days, and 141 patients to receive 1000 mg/m2 of intravenous in-
fusion of gemcitabine once a week for 3 of every 4 weeks for 6 months.

Main Outcome Measures The primary outcome measure was overall survival with
chemotherapy vs no chemotherapy; secondary measures were chemotherapy type,
toxic effects, progression-free survival, and quality of life.

Results Eighty-eight patients (61%) in the observation group, 83 (58%) in the fluo-
rouracil plus folinic acid group, and 73 (52%) in the gemcitabine group died. In the
observation group, the median survival was 35.2 months (95%% CI, 27.2-43.0 months)
and was 43.1 (95%, CI, 34.0-56.0) in the 2 chemotherapy groups (hazard ratio, 0.86;
(95% CI, 0.66-1.11; �2=1.33; P=.25). After adjusting for independent prognostic vari-
ables of age, bile duct cancer, poor tumor differentiation, and positive lymph nodes
and after conducting multiple regression analysis, the hazard ratio for chemotherapy
compared with observation was 0.75 (95% CI, 0.57-0.98; Wald �2=4.53, P=.03).

Conclusions Among patients with resected periampullary adenocarcinoma, adju-
vant chemotherapy, compared with observation, was not associated with a signifi-
cant survival benefit in the primary analysis; however, multivariable analysis adjusting
for prognostic variables demonstrated a statistically significant survival benefit asso-
ciated with adjuvant chemotherapy

Trial Registration clinicaltrials.gov Identifier: NCT00058201
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duodenal carcinomas.3,4 The clinical
presentation is similar to that of pan-
creatic ductal adenocarcinoma,5,6 and
together they represent a major cause
of death.1-4 Around 80% of periampul-
lary adenocarcinomas are resectable and
thus comprise around 30% to 40% of
all resections for cancers in the head of
the pancreas.2

Reported 5-year survival rates after
resection are 37% to 51% for ampul-
lary, 23% to 30% for bile duct, and
25% to 59% for duodenal cancers.2,7-9

Unlike pancreatic cancer,10 there are
no controlled trials investigating
adjuvant systemic therapy for peri-
ampullary tumors. The European
Study Group for Pancreatic Cancer
(ESPAC)-3 trial was designed to
compare the survival benefit of adju-
vant chemotherapy with observation
following resection for patients with
periampullary carcinoma and to
compare fluorouracil plus folinic
acid chemotherapy with that of gem-
citabine. Separately the ESPAC-3 ver-
sion 2 trial also compared these 2
chemotherapy regimens among 1088
patients with pancreatic ductal
adenocarcinoma.11

METHODS
Patients and Trial Design

The ESPAC-3 trial was a 3 group ran-
domized, international, open-label,
phase 3 study designed to test the pri-
mary hypothesis that the median
overall survival time for patients with
periampullary cancer is longer for
patients receiving adjuvant chemo-
therapy than those who do not. Sec-
ondary end points were the effect of
the type of chemotherapy, toxicity,
disease-free survival, and quality of
life. The trial was approved by ethics
committees at national and local lev-
els according to the requirements of
each of the participating countries. All
patients entered into the study gave
written informed consent following a
full explanation of the study and after
reading the patient information sheet.
There were 100 hospital-based centers
in 18 countries that were coordinated
centrally by the Cancer Research

United Kingdom Liverpool Cancer
Trials Unit. The first patient entered
the study on July 20, 2000.

Surgery, Eligibility, and Pathology

Patients were eligible if they had
undergone complete macroscopic
(R0 or R1) resection for nonpancre-
atic ductal periampullary adenocarci-
noma of the head of the pancreas
(ampullary, intrapancreatic bile duct,
nondescript, or other including peri-
ampullary duodenal cancer) with his-
tological confirmation and with no
evidence of malignant ascites, perito-
neal metastasis, or spread to the liver
or other distant abdominal or extraab-
dominal organs. The type and extent
of resection were determined using an
international classification.12 Patients
had to have a World Health Organiza-
tion performance score 2 or less
(range, 0-4, with 0 being normal and
increasing with decreasing perfor-
mance) and a life-expectancy of more
than 3 months. Patients with previous
use of neoadjuvant chemotherapy or
other concomitant chemotherapy;
with pancreatic lymphoma, macro-
scopically remaining tumor (R2 resec-
tion), or TNM (International Union
Against Cancer, 1997)13; or with stage
IVb disease were excluded. The
pathology reports were reviewed by 2
pancreas pathologists (C.S.V. and
F.C.) to subtype the ampullary
tumors.

Randomization

Patients were randomly assigned to
each treatment group on a 1:1:1 basis
according to a computer-generated
variable-size blocked randomization
method by the Liverpool Cancer
Trials Unit. Patients were stratified at
randomization by country and resec-
tion margin status (R0 vs R1). The
stratified randomization lists with pre-
allocated groups were held in a locked
cabinet within the Cancer Research
United Kingdom Liverpool Cancer
Trials Unit and were strictly con-
trolled. The lists were accessible to
designated ESPAC trial unit staff
when required for randomization.

Staff at participating sites faxed the
details of each patient to the ESPAC
trial coordinating and management
team at the Liverpool Cancer Trials
Unit. The eligibility criteria were
checked for each patient and only
then was the correct list in the ran-
domization folder identified and faxed
back to the referring center.

Chemotherapy

For 5 consecutive days every 28 days
for 6 cycles, patients received 20 mg/m2

of d,l folinic acid as an intravenous bo-
lus followed by 425 mg/m2 of fluoro-
uracil as an intravenous bolus (24
weeks). Those in the gemcitabine (ly-
ophilized powder diluted in normal sa-
line) group received a 1000-mg/m2 in-
travenous infusion over 30 minutes,
which was administered once a week
for 3 weeks out of every 4 weeks for 6
cycles (24 weeks). Adverse toxic ef-
fects were assessed using the National
Cancer Institute Common Toxicity Cri-
teria for Adverse Events (version 2),
with a clearly defined protocol for modi-
fications and delays.

Quality of Life

Quality of life (QOL) was assessed
using the European Organisation for
Research and Treatment of Cancer
Qual i ty o f L i fe Ques t ionna i re
(EORTC QLQ-C30) version 3 at base-
line, at 3 and 6 months, and yearly
until 5 years.14 The questionnaire
includes 5 functional scales, 3 symp-
tom scales, 6 single items, and a
global health status QOL scale. All are
reported on a range 0-100; for the
functional scales and the QOL scale, a
high score represents a high level of
functioning and QOL, but a high
score for the symptom scales and
items represents a high level of symp-
tomatology. Mean score changes indi-
cate the level of clinical significance: 5
to 10, little change for better or worse;
10 to 20, moderate change; and more
than 20, a large change.14

Statistical Analysis

Accurate survival data and potential
survival benefit for adjuvant chemo-
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therapy were lacking at the time of
study design, but it was estimated that
adjuvant chemotherapy would result in
a 10% to 15% absolute improvement in
survival.15 A 12% absolute improve-
ment in 5-year survival would pro-
duce a hazard ratio (HR) of 0.68; an �
of .05 and power of 80% would re-
quire 243 deaths and an estimate of 430
patients recruited. Patients were fol-
lowed up until this number of events
was attained.

Overall survival was measured from
the date of resection to date of death
from any cause. Patients remaining
alive were censored at the date last
seen alive. Progression-free survival
was measured from date of resection
to date of death from any cause or
date of local tumor recurrence or
metastases. Patients remaining alive
and without progression were cen-
sored at the date last seen alive. Sur-
vival estimates were calculated using
the Kaplan-Meier method16 and com-
pared using the log-rank test.1 7

Median (95% confidence intervals)
24-month and 60-month survival esti-
mates are presented.

In secondary analyses the treat-
ment effect was adjusted by stratifi-
cation factors at randomization and
other identified prognostic factors
(prestated) in the multivariate setting
using regression modeling.18 Factors
with a log-rank significance of
P� .25 were considered for inclusion
in Cox proportional hazards frailty
modeling: sex, smoking status, dia-
betes, performance status, grade of
disease, lymph node status, stage,
and local invasion. Tumor size and
age were included as continuous
covariates. The stratification factors
country (random effect), and resec-
tion margin status as well as treat-
ment groups were included in all
models . A stepwise regress ion
approach was used. Postoperative
carbohydrate antigen 19-9 levels
were investigated within models, but
since there were many missing val-
ues, this covariate was not selected in
the final analyses. A model based on
415 patients with complete data (236

deaths) identified age, tumor type,
tumor grade (poorly differentiated),
lymph node involvement, and treat-
ment (chemotherapy vs observation)
as independent survival factors.

The number of patients receiving
treatment and the percentage of pro-
tocol dose of chemotherapy and the
range of total doses received was cal-
culated. The number of patients expe-
riencing at least 1 high grade toxic epi-
sode (grade 3 or 4) of each toxicity type
or serious adverse event is reported as
a percentage of the total number of pa-
tients randomized within each treat-
ment group. Proportions were com-
pared using Fisher exact test. Quality
of life was analyzed as previously
described.14

All statistical analyses were carried
out using SAS version 9.2 (SAS Insti-
tute Inc) and Stata version 12.0 (Stata-
Corp) on an intention-to-treat basis, re-
taining patients in their randomized
treatment groups and including proto-
col violators and ineligible patients. A
2-sided significance level of P� .05 was
used throughout.

RESULTS
The last of the 434 patients recruited
was randomized on the July 5, 2008.
Data sets were collected from hospital
departments, inpatient units, and clin-
ics. The database was locked on Sep-
tember 9, 2011, following acquisition
of predetermined events and database
clean-up.

Patient Characteristics

One hundred forty-three patients were
randomized to fluorouracil plus fo-
linic acid, 146 to gemcitabine, and 145
to observation. FIGURE 1 shows the
study flow chart. The clinical charac-
teristics of patients and surgical and
pathological details are shown in
TABLE 1. Eighty ampullary tumors were
classified as intestinal, 46 as pancrea-
tobiliary, 9 as mixed, and 162 as inde-
terminate.

Treatment

Fluorouracil Plus Folinic Acid. The
total protocol fluorouracil dose was

2125 mg/m2 per cycle, providing an
overall dose of 12 750 mg/m2. Twenty-
eight patients (20%) did not start their
allocated treatment and 70 (49%) re-
ceived the full 6 cycles. The median
total fluorouracil dose administered was
9960 mg/m2 (range, 2125-12 750 mg/
m2) and the median percentage of the
protocol dose was 78% (range, 17%-
100%).

Gemcitabine. The total protocol dose
was 3000 mg/m2 of gemcitabine per
cycle providing an overall dose of
18 000 mg/m2. Sixteen of 141 patients
(11%) did not start their allocated treat-
ment and 70 (50%) received the full 6
cycles. The median total dose admin-
istered was 15 750 mg/m2 (range, 2,000-
18,543 mg/m2) and the median per-
centage of the protocol dose was 88%
(range, 11%-103%).

Median time from randomization to
the start of chemotherapy was 10 days
(interquartile [IQR], 5-17 days) for the
fluorouracil plus folinic acid group and
8 days (IQR, 6-14 days) days for the
gemcitabine group. The median time
taking chemotherapy was 4.8 months
(IQR, 4.1-5.0 months) for the fluoro-
uracil plus folinic acid group and 5.1
months (IQR, 4.4-5.3 months) for the
gemcitabine groups.

Overall Survival

Two hundred forty-four patients (57%)
had died at the time of analysis, 88
(61%) in the observation group, 83
(58%) in the fluorouracil plus folinic
acid group, and 73 (52%) in the gem-
citabine group. The median length of
follow-up for the 184 living patients was
58.2 months (IQR, 41.8-68.3 months);
55.9 months (IQR, 38.4-65.1 months)
for the 60 patients in the fluorouracil
plus folinic acid group; 59.9 months
(IQR, 40.8-71.9 months) for the 68 pa-
tients in the gemcitabine group; and
58.3 months (IQR, 48.4-67.0 month)
for the 56 patients in the observa-
tional group. Overall 168 alive pa-
tients (91%) had been followed up for
more than 2 years. Bivariable analyses
of survival factors by clinical, surgical
and pathological variables are shown in
TABLE 2.
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Treatment Effect
For the primary analysis, in the
observation group, the median sur-
vival was 35.2 months (95% CI,
27.2-43.0 months) and in the chemo-
therapy group 43.1 months (95% CI,
34.0-56.0 months). This resulted in a
HR of 0.86 (95% CI, 0.66-1.11;
P=.25). There were 88 deaths (61%)
in the observation group, 83 (58%)
in the fluorouracil plus folinic acid
group, and 73 (52%) in the gem-
citabine group. Adjusting for inde-
pendent prognostic variables (age,
bile duct cancer, poor tumor differ-
entiation, and positive lymph nodes)
using multiple regression analysis;
the HR for chemotherapy compared
with observation was 0.75 (95% CI,
0.57-0.98; Wald �2=4.53; P=.03).

Median survival was 53.1 months
(95% CI, 42.3-72.5 months) for
patients with ampullary cancer, 20.9
months (95% CI, 17.0-27.5 months)
for patients with bile duct cancer, and
32.6 months (95% CI, 17.4-�months;
the infinity symbol indicates that the
upper CI value is inestimable) for
patients with other cancers (�2

2=27.75;

P � .001; FIGURE 2A). Median sur-
vival for the ampullary pancreatobili-
ary group was 56.0 months (95% CI,
36.0-� months) and 43.1 months
(95% CI, 25.5-58.4 months) for the
ampullary intestinal group (�2

1=1.16;
P=.28).

Median survival for the observation
group was 35.2 months (95% CI,
27.2-43.0 months); for patients
treated with fluorouracil plus folinic
acid, 38.9 months (95% CI, 24.6-56.0
months); and for patients treated with
gemcitabine, 45.7 months (95% CI,
36.5-� months; Figure 2B). The HR
for fluorouracil plus folinic acid vs
observation was 0.95 (95% CI, 0.71-
1.28; Wald �2=0.11; P=.74) and for
gemcitabine vs observation, 0.77
(95% CI, 0.57-1.05; Wald �2=2.69;
P= .10), not significant by log-rank
analysis across the 3 groups (�2

2=2.96;
P=.23). In secondary analyses adjust-
ing for prognostic variables using
multiple regression analysis, the HR
for chemotherapy compared with
observation was 0.75 (95% CI, 0.57-
0.98; Wald �2=4.53; P=.03) and for
gemcitabine, 0.70 (95% CI, 0.51-0.97;

Wald �2=4.65; P=.03; TABLE 3). Tests
of heterogeneity within pathological
or demographic subgroups did not
reveal any significant findings.

The 105 patients with ampullary can-
cer in the observation group survived
a median of 40.6 months (95% CI, 30.6-
61.4 months; 59 deaths); 100 patients
in the fluorouracil plus folinic acid
group, 57.8 months (95% CI, 32.8-
84.0 months; 50 deaths); and 92 pa-
tients in the gemcitabine group, 70.8
months (95% CI, 45.3-�months; 42
deaths). The 31 patients with bile duct
cancer in the observation group sur-
vived a median of 27.2 months (95%
CI, 15.4-31.9 months; 24 deaths); 31
in the fluorouracil plus folinic acid
group, 18.3 months (95% CI, 12.9-
28.7 months; 24 deaths); and 34 in the
gemcitabine group, 19.5 months (95%
CI, 16.2-36.1 months; 25 deaths). The
8 patients with other tumors in the ob-
servation group survived a median of
28.7 months (95% CI, 4.7-�months;
5 deaths); 12 in the fluorouracil plus
folinic acid group, 22.4 months (95%
CI, 9.6-54.6 months; 9 deaths); and 15
in gemcitabine group had high but not

Figure 1. Study Flow Diagram

143 Included in the primary analysis

7 Lost to follow-up

14 Discontinued trial intervention or follow-up
(patient decision)

4 Unknown
3 Discharged from clinic

143 Randomized to receive fluorouracil plus
folinic acid
115 Received intervention as randomized

70 Received 6 cycles
45 Received 1 to 5 cycles

28 Did not receive intervention as randomized
9 Patient decision
3 Patient ill health
1 Disease progression
4 Unknown
1 Clinical decision

10 Treatment CRFs not received

141 Included in the primary analysis
5 Excluded (ineligible)

18 Lost to follow-up

6 Discontinued trial intervention or follow-up
(patient decision)

7 Unknown
4 Patient moved
7 Discharged from clinic

146 Randomized to receive gemcitabine
125 Received intervention as randomized

70 Received 6 cycles
55 Received 1 to 5 cycles

16 Did not receive intervention as randomized
3 Patient decision
4 Unknown
1 Died
8 Treatment CRFs not received

5 Ineligible
3 Metastatic disease
2 Pancreatic ductal adenocarcinoma

144 Included in the primary analysis
1 Excluded (ineligible)

8 Lost to follow-up

9 Discontinued trial intervention or follow-up
(patient decision)

4 Unknown
1 Patient moved
3 Discharged from clinic

145 Randomized to undergo observation only
1 Ineligible (pancreatic ductal adenocarcinoma)

434 Patients with complete macroscopic (R0 or R1) resection
periampullary (nonductal pancreatic) adenocarcinoma of
the head and pancreas randomized a

aScreening data on the number excluded and reasons were not collected routinely as part of the trial.
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Table 1. Patient Characteristics at Randomization

Characteristic

No. (%) of Patients

Chemotherapy

Observation
(n = 144)

Total
(N = 428)

Fluorouracil � Folinic Acid
(n = 143)

Gemcitabine
(n = 141)

Age, median (IQR), y 63 (56-70) 61 (54-68) 61 (55-68) 62 (55-69)
Sex

Men 91 (64) 84 (60) 86 (60) 264 (61)
Women 52 (36) 57 (40) 58 (40) 167 (39)

Tumor type
Ampullary 100 (70) 92 (65) 105 (73) 297 (69)
Bile duct 31 (22) 34 (24) 31 (22) 96 (22)
Othera 12 (8) 15 (11) 8 (6) 35 (8)

Baseline performance status
0 40 (29) 53 (38) 52 (36) 145 (34)
1 81 (58) 75 (54) 75 (52) 231 (55)
2 19 (14) 12 (9) 16 (11) 47 (11)

Diabetic
No 113 (84) 115 (86) 104 (79) 332 (83)
Noninsulin dependent 14 (10) 8 (6) 18 (14) 40 (10)
Insulin dependent 8 (6) 10 (8) 10 (8) 28 (7)

Smoking status
Never 55 (43) 50 (40) 63 (50) 168 (44)
Past 59 (46) 56 (45) 44 (35) 159 (42)
Present 14 (11) 19 (15) 19 (15) 52 (14)

Surgery
Whipples resection 83 (62) 79 (62) 81 (62) 243 (62)
Pylorus preserving 50 (37) 44 (34) 45 (35) 139 (35)
Total pancreatectomy 1 (1) 5 (4) 4 (3) 10 (3)

Extent of resection
Standard resection 102 (80) 96 (79) 95 (81) 293 (80)
Radical resection 22 (17) 21 (17) 18 (15) 61 (17)
Extended radical 4 (3) 5 (4) 4 (3) 13 (4)

Maximum tumor diameter, median (IQR), mm 23 (15-30) 20 (15-28) 20 (15-29) 20 (15-30)
Tumor grade differentiation

Well 16 (12) 21 (15) 19 (14) 56 (13)
Moderately 76 (55) 87 (63) 93 (67) 256 (62)
Poorly 46 (33) 30 (22) 27 (19) 103 (25)

Lymph node involvement
Negative 54 (38) 57 (40) 66 (46) 177 (41)
Positive 89 (62) 84 (60) 78 (54) 251 (59)

Resection margins
Negative 123 (86) 120 (85) 117 (81) 360 (84)
Positive 20 (14) 21 (15) 27 (19) 68 (16)

Local invasion
No 87 (66) 84 (65) 96 (73) 267 (68)
Yes 45 (34) 46 (35) 35 (27) 126 (32)

Tumor stage
1 24 (18) 19 (14) 34 (24) 77 (19)
2 36 (26) 40 (30) 41 (29) 117 (28)
3 69 (51) 66 (49) 56 (39) 191 (46)
4a 7 (5) 10 (7) 11 (8) 28 (7)

Postoperative complications
No 84 (67) 93 (72) 85 (65) 262 (68)
Yes 41 (33) 37 (28) 45 (35) 123 (32)

Hospital stay, No. of patients 130 127 122 379
Median (IQR), d 14 (11-20) 14 (11-19) 14 (10-20) 14 (11-20)

Postoperative CA 19-9 level, No. of patients 109 99 89 297
Median (IQR), KU/l 16 (7-36) 16 (8-35) 13 (6-29) 15 (7-34)

Surgery to randomization, median (IQR), d 50 (36-64) 50 (36-64) 51 (38-67) 50 (37-65)
Abbreviations: CA, carbohydrate antigen; IQR, interquartile range.
aOther includes 10 duodenal adenocarcinomas and 25 nondescript periampullary adenocarcinomas.
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estimable survival with gemcitabine
(6 deaths). Finally, there were no sta-
tistically significant differences in sur-
vival in response to treatment be-
tween the group of patients with
pancreatobiliary subtype of ampullary
tumors and the group of patients with
the intestinal subtype of ampullary tu-
mors.

Toxic Effects
One hundred thirteen patients (40%)
reported 243 treatment-related seri-
ous adverse events, 160 attributable to
in-patient hospitalization. Seventy pa-
tients (49%) receiving fluorouracil plus
folinic acid reported 162 treatment-
related serious adverse events (37 hos-
pitalized) compared with 43 patients

(30%) receiving gemcitabine who re-
ported 81 events (22 hospitalized;
P=.002). The numbers of patients who
developed grade 3 or 4 toxicity in each
group are shown in TABLE 4.

Disease-Free Survival

Two hundred sixty-seven patients
(62%) developed local recurrence, me-

Table 2. Bivariable Analysis of Survival Factors

Factor

Bivariable Analysis
(n = 428)

HR (95% CI) Log-Rank �2
P

Value
No. of

Patients
No. of
Deaths

Survival Rates, mo
Survival, Median

(95% CI), mo24 60

Sex
Men 261 144 62 42 45.1 (30.3-56.0) 1 [Reference]

0.61 .44
Women 167 100 65 37 36.2 (27.5-41.7) 1.11 (0.86-1.43)

Tumor type
Ampullary 297 151 70 47 53.1 (42.3-72.5) 1 [Reference]
Bile duct 96 73 46 22 20.9 (17.0-27.5) 2.13 (1.61-2.83) 27.75 �.001
Other 35 20 54 35 32.6 (17.4- �) 1.39 (0.87-2.22)

Smoking status
Never 168 93 71 42 44.8 (36.1-58.4) 1 [Reference]
Past 159 95 60 38 35.8 (25.5-45.4) 1.21 (0.91-1.61) 1.81 .41
Present 52 32 58 39 33.7 (21.6-01.8) 1.19 (0.79-1.77)

Performance score
0 145 75 67 42 50.3 (36.5-61.4) 1 [Reference]
1 231 139 63 39 36.9 (27.6-43.1) 1.18 (0.89-1.56) 2.98 .23
2 47 28 51 33 25.3 (15.4-56.0) 1.44 (0.93-2.23)

Resection margin status
R0 360 191 66 44 45.6 (37.5-57.8) 1 [Reference]

19.97 �.001
R1 68 53 50 21 23.3 (15.0-32.6) 1.98 (1.46-2.70)

Tumor grade
Well 56 22 85 56 1 [Reference]
Moderate 256 142 64 41 39.8 (32.4-52.1) 1.69 (18-2.64) 15.79 �.001
Poorly 103 72 49 31 23.4 (17.2-39.2) 2.46 (1.53-3.97)

Lymph node involvement
Negative 177 68 78 58 101.8 (58.4- �) 1 [Reference]

43.02 �.001
Positive 251 176 54 28 26.6 (22.2-32.6) 2.49 (1.88-3.30)

Tumor stage
1 77 29 80 60 1 [Reference]
2 117 54 71 51 61.4 (43.0- �) 1.33 (0.85-2.09)

35.53 �.001
3 191 130 57 29 27.3 (23.5-36.1) 2.44 (1.63-3.66)
4a 28 20 46 14 15.5 (10.7-40.2) 3.46 (1.95-6.14)

Local invasion
Yes 126 81 55 34 27.3 (22.0-41.6) 1.39 (16-1.82)

5.59 .02
No 267 147 68 42 44.1 (36.5-57.1) 1 [Reference]

Postoperative CA 19-9 levels 297 173 1.71 (Wald) .19
Chemotherapy

No 144 88 63 36 35.2 (27.2-43.0) 1 [Reference]
1.33 .25

Yes 284 156 64 42 43.1 (34.0-56.0) 0.86 (0.66-1.11)
Treatment group

Observation 144 88 63 36 35.2 (27.2-43.0) 1 [Reference]
Fluorouracil � folinic acid 143 83 60 40 38.9 (24.6-56.0) 0.95 (0.71-1.28) 2.96 .23
Gemcitabine 141 73 67 44 45.7 (36.5- �) 0.77 (0.57-1.05)

Abbreviations: Blank cells, median survivals had not been reached because more than 50% of the patients were still alive at the lock down date; CA, carbohydrate antigen; HR, hazard
ratio; The infinity symbol, the upper value of the confidence interval is inestimable.

aWith treatment split as observation, fluorouracil plus folinic acid, gemcitabine there was only a small change in HRs for tumor type, tumor grade, and lymph node involvement.
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tastases, or both, 244 of whom had died.
One hundred sixty-one patients (38%)
were alive and their disease had not pro-
gressed. The overall median disease-
free survival was 24.0 months (95% CI,
19.5-30.0 months). Disease-free sur-
vival for patients with intestinal amp-
ullary cancer was 45.7 months (95% CI,
25.3-� months) and 20.6 months (95%
CI, 10.8-27.6 months) for patients with
pancreatobiliary ampullary cancer
(�2

1=6.26; P=.01).
The median disease-free survival was

19.5 months (95% CI, 14.2-30.3
months) in the observation group, 23.0
months (95% CI, 17.0-51.9 months) for
patients treated with fluorouracil plus
folinic acid, and 29.1 months (95% CI,
19.5-45.4 months) for patients treated
with gemcitabine (�2

2=1.48, P=.48).
Cox proportional hazards modeling
gave similar results to those for over-
all survival and with the same regres-
sion variables. The HR for fluoroura-
cil plus folinic acid vs observation was
0.69 (95% CI, 0.51-0.95; �2

1= 5.24;
P=.02); for gemcitabine, 0.68 (95% CI,
0.50-0.95; �2

1=5.30; P=.02).

Quality of Life

Two hundred forty-six patients (83 ran-
domized to fluorouracil plus folinic
acid, 84 to gemcitabine, and 79 to ob-

servation) completed baseline and sub-
sequent QOL questionnaires. The sub-
group was representative of patients in
the entire study. Of these patients, 170
completed 3-month; 153, 6-month; and

129, 12-month questionnaires. Of the
15 QOL domain scales, only loss of ap-
petite in the groups receiving either che-
motherapy regimen was significant
compared with the observation group

Figure 2. Patient Survival by Treatment and Tumor Type
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The median survival time for ampullary cancer was 53.1 months (95% CI, 42.3-72.5 months); for other cancers, 32.6 months (95% CI, 17.4-�months); and intra-
pancreatic bile duct carcinomas, 20.9 months (95% CI, 17.0-27.5 months; �2

2=28.93; P�.001. B, The median survival times for observation was 35.2 months (95% CI,
27.2-43.0 months); for fluorouracil plus folinic acid, 38.9 months (95% CI, 24.6-56.0 months); and for gemcitabine, 45.7 months (95% CI, 36.5-�months). The
hazard ratio for fluorouracil plus folinic acid vs observation is 0.95 (95% CI, 0.70-1.28; Wald �2=0.11; P=.74) and for gemcitabine, 0.77 (95% CI, 0.57-1.05; Wald
�2=2.69; P=.10); adjusted to fluorouracil plus folinic acid, 0.79 (95% CI, 0.58-1.08; Wald �2=2.26; P =.13); and for gemcitabine, 0.70 (95% CI, 0.51-0.97; Wald
�2=4.65; P =.03).

Table 3. Multiple Regression Analysis of Survival Factors

Factor

Multiple Regression Analysis
(n = 415)

Hazard Ratio
(95% CI) Wald �2

P
Value

Country (random factor) 0.98 .16

Age 5.18 .02

Resection margin
Negative 1 [Reference]

Positive 1.13 (0.79-1.60) 0.45 .50

Tumor type
Ampullary 1 [Reference]

Bile duct 2.05 (1.50-2.79) 20.38 �.001

Other 1.43 (0.87-2.34) 1.97 .16

Tumor grade
Well 1 [Reference]

Moderately 1.44 (0.91-2.27) 2.39 .12

Poorly 2.09 (1.28-3.43) 8.59 .003

Lymph node involvement
Negative 1 [Reference]

Positive 2.65 (1.96-3.58) 40.39 �.001

Chemotherapy
No 1 [Reference]

Yes 0.75 (0.57-0.98) 4.53 .03

Chemotherapy
Observation 1 [Reference]

Fluorouracil � folinic acid 0.79 (0.58-18) 2.26 .13

Gemcitabine 0.70 (0.51-0.97) 4.65 .03
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at 3 and 6 months (�2
2=7.01; P=.03) but

equalized by 12 months (eSupple-
ment, A-O available at http://www
.jamanetwork.com). There was a de-
crease in overall QOL at 3 months for
the fluorouracil plus folinic acid group
compared with observation (P=.03),
with an increase in nausea and vomit-
ing (P=.05) and diarrhea (P=.05) and
with similar effects for gemcitabine
(QOL, P=.001; nausea and vomiting,
P=.006; and diarrhea, P=.006).

COMMENT
To our knowledge, this is the largest
randomized trial conducted in this
group of patients. Based on the null hy-
pothesis the unadjusted primary analy-
sis of the primary outcome of survival
did not demonstrate a significant ben-
efit for adjuvant chemotherapy. Mul-
tivariate analysis, correcting for prog-
nostic variables, found a statistically
significant survival benefit to chemo-
therapy and specifically for gem-
citabine compared with observation,
notwithstanding the better safety pro-
file compared with fluorouracil plus fo-
linic acid, but these results should be
considered hypothesis generating.
There were different survival out-
comes by tumor type, although age,
poorly differentiated tumor grade, and
lymph node involvement were also in-
dependent survival factors.

A clear survival advantage for each
specific tumor type could not be em-

braced in the trial design because the
relative low incidence for each of the
tumor types would have demanded a
very large number of patients with un-
reasonably long and unattainable time-
lines.3,4 From a pragmatic point of view,
there were strong arguments to com-
bine the different tumor types because
the clinical presentation is very simi-
lar and they are treated in exactly the
same way by surgery.5,6 Moreover, tis-
sue and molecular profiling cuts across
these tumor types19-21 and have been
productively combined in previous
studies.22-26 In the ABC-02 trial,25 dou-
blet therapy using gemcitabine plus cis-
platin favored improved survival com-
pared with gemcitabine monotherapy
in a mixed group of patients with ad-
vanced intrahepatic, hilar and extrahe-
patic bile duct cancers and gallbladder
and ampullary cancers mirroring an-
other smaller study.26 From this peri-
ampullary ESAC-3 trial, however, it is
clear that improving survival results in
the adjuvant setting for intrapancre-
atic bile duct cancer is much more chal-
lenging and may need to be consid-
ered as a completely separate entity.
Thus grouping may need to be avoided
not only with ampullary cancer but also
more proximal bile duct cancers.

Although there was no single
review of histological sections, all the
pathology reports were reviewed cen-
trally by several experienced patholo-
gists, so this is unlikely to be a

source of systemic error. In the
absence of controlled trials, there has
been a recent tendency to vary the
treatment of patients with ampullary
cancer based on whether the tumor
displayed an intestinal or pancreato-
biliary histological phenotype.19-21 At
the start of this trial, this dichoto-
mized classification was not being
widely applied. In the present study,
there were no statistically significant
differences in survival between these
ampullary subtypes.

In patients with resectable disease
attempts at improving survival have
included more extensive surgery26 and
adjuvant chemoradiation6,24,26-28 but
have not been successful. At the time
of designing this study, the best evi-
dence for adjuvant therapy for pan-
creatic cancer was from the ESPAC-1
trial, demonstrating a significant
improvement in survival with the
addition of fluorouracil plus folinic
acid using the Mayo regimen.10,15 In
other cancer types, infusional fluoro-
uracil regimens are commonly used.
Although there are differences in tox-
icity profile, evidence of superior effi-
cacy over the Mayo regimen in the
adjuvant setting is lacking. Indeed in
the parallel ESPAC-3 version 2 trial
for pancreatic ductal adenocarcinoma
of the pancreas,11 gemcitabine was not
superior to the Mayo regimen with
respect to the primary end point of
overall survival.

Although this study found support
for the use adjuvant chemotherapy to
improve survival in patients with peri-
ampullary cancers, this effect was mod-
est, indicating a need for further im-
provements and warranting the testing
of combination chemotherapies.
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