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Original Article

Backgrounds/Aims: The published data had contradictory information on the role of adjuvant therapy on resected periampullary 
carcinomas (PACA). The study was performed to evaluate the survival benefit of adjuvant treatment.
Methods: This was a propensity score matched case-control study from a prospectively maintained database from 2004–2019. The 
study included patients with nonpancreatic PACA who underwent curative resection. The patients (cases) who received adjuvant che-
motherapy were compared with patients (controls) who were observed alone after surgery.
Results: Of 510 patients with PACA, 230 patients (cases = 107, controls = 123) formed the unmatched study cohort. After propensity 
score matching, 140 patients (cases = 70, controls = 70) formed the matched study cohort. The median overall survival (OS) was simi-
lar in cases than controls in the unmatched population but doubled non-significantly in cases after matching (unmatched population, 
54 months vs. 54 months, p-value = 0.624; matched population, 71 months vs. 36 months, p-value = 0.087). However, the median 
recurrence-free survival (RFS) was non significantly higher in the control group (unmatched population, 59 months vs. 38 months, 
p-value = 0.195; matched population, 53 months vs. 40 months, p-value = 0.797). In cox regression analysis, age < 60 years, advanced T 
stage, and presence of perineural invasion were independent factors for worse RFS, while tumor recurrence was an independent factor 
for poor OS.
Conclusions: Patients with nonpancreatic PACA may have an OS benefit from adjuvant chemotherapy, and this needs to be validated 
with large prospective randomized studies.
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INTRODUCTION

The periampullary region has peculiar histological features 
intersecting three different epithelial linings (intestinal, bili-
ary, and pancreatic) determining the respective prognoses and 
treatment outcomes of tumors arising here. On account of their 
anatomical location, they appear early with features of ob-
structive jaundice, resulting in early diagnosis at an early stage. 
Till recently, they had been clubbed together with pancreatic 
cancers and treated similarly, with the primary modality being 
pancreatoduodenectomy with or without pylorus preservation; 
consequently, the reported survival rates vary vastly. The re-
ported resection rates for periampullary carcinomas (PACA) 
are high, ranging from 76.5% to 89.4%, compared to 10% for 
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pancreatic cancers [1-6]. Despite radical surgery, recurrences 
plague these tumors both early and late in the course. Segre-
gation of pancreatic cancers from PACA has resulted in better 
understanding and management; however, the treatment strat-
egies continue to be inspired by trials covering adjacent organs 
i.e., pancreas or colon or biliary tract cancers perse [7,8]. The 
rarity of the disease precludes randomized trials to assess the 
utility of adjuvant treatment in these cancers.

Akin to pancreatic cancers, several attempts have been made 
to control these recurrences using adjuvant treatments with 
conflicting results [6,9-11]. Due to the lack of evidence-based 
management guidelines in these cases, the use of adjuvant 
therapy is not uniform. Consequently, published data yields 
contradictory information regarding the utility of adjuvant 
treatments.

As a tertiary care center of the large footfall of periampullary 
cases treated with radical surgery with and without adjuvant 
chemotherapy, we conducted a propensity score-matched 
case-control study to assess whether any survival benefit was 
associated with adjuvant chemotherapy compared with obser-
vation alone in patients with resected periampullary adenocar-
cinomas.

MATERIALS AND METHODS

This case-control study was conducted in the Department of 
Radiotherapy, Maulana Azad Medical College and Department 
of Gastrointestinal Surgery, GB Pant Hospital. It was reported 
according to STROBE guidelines [12]. A prospectively main-

tained database reviewed all patients diagnosed with PACA 
treated by a single unit from 2004 to 2019. The institutional 
review board approved the study (IEC/MAMC/89/01/2022/
No.66). The informed patient consent was obtained.

All Patients, including nonpancreatic PACA, underwent cu-
rative resection during the study period. Patients having either 
unresectable locally advanced disease or distant metastases, 
patients with postoperative mortality, i.e., within 90 days of 
surgery, were excluded from the analysis. These excluded peri-
ampullary tumors with histology other than adenocarcinoma 
or pancreatic involvement on histopathological examination, 
as well as patients who started chemotherapy after 90 days of 
surgery to avoid including patients who probably received che-
motherapy for a recurrence of the disease.

The retrieved data reflects demography, mode of treatment; 
site of origin (radiological and pathological), overall survival 
(OS), and pattern of recurrences. Subtyping of the disease in 
terms of intestinal, pancreatobiliary and ambiguous type was 
only uniformly available for some cases as this became stan-
dard practice at a later time. Recurrence/relapse were taken as 
an event from the date of first diagnosis (radiological/patholog-
ical). Recurrences were grouped as locoregional when confined 
to the tumor bed and the regional lymph nodes, distant when 
the disease spread to non-regional nodes, liver, peritoneum, 
other distant visceral organs, or both when detected synchro-
nously.

The primary outcome was OS, the interval between the sur-
gery date and death due to any cause. The secondary outcome 
was recurrence-free survival (RFS), the interval from surgery 

Fig. 1. Flow chart of patient selection. ECOG, 
Eastern Cooperative Oncology Group.
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Table 1. Base line and clinical parameters between two groups

Before matching After matching

Adjuvant  
(n = 107)

No adjuvant  
(n = 123)

p-value
Adjuvant  
(n = 70)

No adjuvant  
(n = 70)

p-value

Age (yr) 48.1 ± 10.8 52.1 ± 11.0 0.006* 47.4 ± 11.0 52.5 ± 11.1 0.006*
   < 60 85 (79.4) 84 (68.3) 0.056 45 (64.3) 57 (81.4) 0.023*
   ≥ 60 22 (20.6) 39 (31.7) 25 (35.7) 13 (18.6)
Sex 0.882 0.728
   Male 68 (63.6) 77 (62.6) 44 (62.9) 42 (60.0)
   Female 39 (36.4) 46 (37.4) 26 (37.1) 28 (40.0)
ECOG 0.810 0.437
   1 78 (72.9) 85 (69.1) 44 (62.9) 51 (72.9)
   2 27 (25.2) 35 (28.5) 25 (35.7) 18 (25.7)
   Not mentioned 2 (1.9) 3 (2.4) 1 (1.4) 1 (1.4)
Site 0.270 0.578
   Biliary/duodenal 34 (31.8) 31 (25.2) 22 (31.4) 19 (27.1)
   Ampullary 73 (68.2) 92 (74.8) 48 (68.6) 51 (72.9)
Differentiation 0.952 > 0.999
   Well/moderate 83 (77.6) 95 (77.2) 55 (78.6) 55 (78.6)
   Poor 24 (22.4) 28 (22.8) 15 (21.4) 15 (21.4)
T stage < 0.001* 0.340
   T1 0 (0) 13 (10.6) 0 (0) 3 (4.3)
   T2 33 (30.8) 53 (43.1) 24 (34.3) 21 (30.0)
   T3 68 (63.6) 54 (43.9) 42 (60.0) 43 (61.4)
   T4 6 (5.6) 3 (2.4) 4 (5.7) 3 (4.3)
   N0 33 (30.8) 86 (69.9) < 0.001* 33 (47.1) 33 (47.1) 0.727
   N1 53 (49.5) 29 (23.6) 26 (37.1) 29 (41.4)
   N2 21 (19.6) 8 (6.5) 11 (15.7) 8 (11.4)
Overall stage < 0.001* 0.565
   I-IIA 17 (15.9) 64 (52.0) 17 (24.3) 20 (28.6)
   IIB-III 90 (84.1) 59 (48.0) 53 (75.7) 50 (71.4)
   PNI absent 81 (75.7) 93 (75.6) 0.987 53 (75.7) 47 (67.1) 0.262
   PNI present 26 (24.3) 30 (24.4) 17 (24.3) 23 (32.9)
   Margin free 105 (98.1) 120 (97.6) 0.768 68 (97.1) 69 (98.6) 0.559
   Margins involved 2 (1.9) 3 (2.4) 2 (2.9) 1 (1.4)
   LNR < 0.1 65 (60.7) 96 (78.0) 0.004* 47 (67.1) 43 (61.4) 0.480
   LNR ≥ 0.1 42 (39.3) 27 (22.0) 23 (32.9) 27 (38.6)
Chemotherapy
   Gem + CIS 85 (79.5) 59 (84.2)
   Capox 4 (3.7) 3 (4.2)
   5 FU based 4 (3.7) 2 (2.8)
   Unknown 14 (13.1) 6 (8.5)
Chemotherapy completion
   6 cycles 70 (65.4) 50 (71.4)
   3–5 cycles 22 (20.6) 12 (17.1)
   0–2 cycles 15 (14.0) 8 (11.4)

Values are presented as mean ± standard deviation or number (%).
ECOG, Eastern Cooperative Oncology Group; PNI, perineural invasion; LNR, lymph node ratio; CIS, cisplatin.
*Represents p-value significant.
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to the time of documented recurrence (radiologically/patho-
logically) or date of death secondary to non-malignant causes 
or the last visit without recurrence.

The last follow up (physical visit/telephonic consultation) was 
taken on 31st May 2020. For analysis, we deemed any patient 
who had not been traceable telephonically or had not reported 
for a physical outpatient department (OPD) visit for more than 
two years from the last physical visit as ‘lost to follow up.’

Patients diagnosed with resectable PACA were offered pan-
creaticoduodenectomy with or without pylorus preservation. 
When indicated, patients underwent preoperative biliary 
drainage. Adjuvant treatment was not a standard procedure. 
The treating oncologist assessed the patient’s presentation 
in the oncology OPD 6–8 weeks postoperatively. We started 
adjuvant treatment after ensuring complete recovery from 
post-surgical effects, i.e., 6–10 weeks after surgery. The adju-
vant treatment arm (cases) included 6 cycles of chemotherapy. 
Adjuvant chemotherapy was given at the discretion of the phy-
sician, primarily for advanced T stage, node positivity, poor 
differentiation and non-R0 resection while considering the 
patient’s fitness and age and site of disease. Adjuvant chemo-
therapy was quite varied, keeping with the evolving evidence 
in literature over a long, extended period. Thus, regimens used 
were either a combination of cisplatin 80 mg/m2 D1 + 5 fluo-
rouracil 800 mg/m2 D1-3 or gemcitabine 1,000 mg/m2 D1, D8 

+ cisplatin 30 mg/m2 D1, D8 or capecitabine 1 gm/m2 D1-14 + 
oxaliplatin 130 mg/m2 D1 as well as single agent gemcitabine or 
capecitabine in selected cases who were deemed unfit for mul-
tiagent chemotherapy. Cycles were delivered at intervals of 3–4 
weeks each for a total number of 6 cycles. Patients not included 
in the adjuvant treatment arm (control group) were kept under 
regular surveillance.

The patients were followed with abdominal imaging (contrast 
enhanced computed tomography) every 6 months for the first 
two years and then annually for the subsequent 2 years. After 
that, imaging was performed when indicated based on the pa-
tient’s symptoms. Chest X-rays were performed annually for 
the initial two years and repeated earlier if symptomatically in-
dicated, while bone scans were performed only in cases of high 
index of suspicion.

SPSS Version 28.0 (IBM Corp.) was used for statistical analy-
sis. Propensity score matching (1:1, nearest neighbor matching) 
was done using covariates as T stage, N stage, age, Eastern Co-
operative Oncology Group performance status, sex. Categori-
cal data were compared using chi-square or Fisher’s exact test. 
Continuous data were compared by either the Student’s t-test 
or Mann–Whitney U test. Kaplan–Meier (KM) survival curves 
were used for survival analysis and were compared with a log-
rank test. The Cox proportion model analyzed univariate and 
multivariate analyses of various risk factors for OS and RFS. A 

Table 2. Recurrence and survival patterns between two treatment groups

Before matching After matching

Adjuvant  
(n = 107)

No adjuvant  
(n = 123)

p-value
Adjuvant  
(n = 70)

No adjuvant  
(n = 70)

p-value

Recurrence 49 (45.8) 52 (42.3) 0.592 29 (41.4) 31 (44.3) 0.733
Controlled 58 (54.2) 71 (57.7) 41 (58.6) 39 (55.7)
Recurrence as per T stage group 0.014* 0.347
   T1-T2 6 (12.2) 17 (32.7) 4 (13.8) 2 (6.5)
   T3-T4 43 (87.8) 35 (67.3) 25 (86.2) 29 (93.5)
Distant failure 23 (21.5) 37 (30.1) 0.064 14 (20.0) 24 (34.3) 0.070
LR failure 12 (11.2) 5 (4.1) 7 (10.0) 2 (2.9)
LR + distant failure 10 (9.3) 7 (5.7) 4 (5.7) 3 (4.3)
Exact site not known 4 (3.7) 3 (2.4) 4 (5.7) 2 (2.9)
Time of recurrence 0.492 0.595
   ≤ 6 mon 6 (5.6) 3 (2.4) 4 (5.7) 3 (4.3)
   7 mon to ≤ 2 yr 26 (24.3) 29 (23.6) 18 (25.7) 15 (21.4)
   > 2 yr to ≤ 5 yr 17 (15.9) 18 (14.6) 7 (10.0) 12 (17.1)
   > 5 yr 0 (0) 2 (1.6) 0 (0) 1 (1.4)
Alive 67 (62.6) 63 (51.2) 0.082 48 (68.6) 30 (42.9) 0.002*
Dead 40 (37.4) 60 (48.8) 22 (31.4) 40 (57.1)
Median RFS in months (95% CI) 38 (29–51) 59 (42–72) 0.195 40 (29–51) 53 (29–70) 0.797
Median OS in months (95% CI) 54 (40–71) 54 (36–65) 0.624 71 (40–71) 36 (26–63) 0.087

Values are presented as number (%) unless otherwise indicated.
LR, locoregional; RFS, recurrence-free survival; OS, overall survival; CI, confidence interval.
*Represents p-value significant.
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Forrest plot was constructed using hazard ratio (HR) obtained 
for various parameters. The KM survival curves and Forrest 
plot were constructed using Medcalc statistical software 20.014 
(Medcalc Software Ltd.; https://www.medcalc.org; 2021). A 
p -value < 0.05 was considered statistically significant. The 
statistical tests were two-sided, with 5% defined as the signifi-
cance level.

RESULTS

A total of 510 patients were admitted with a diagnosis of 
PACA. After baseline investigative evaluation, 188 patients 
were deemed inoperable either based on locally advanced stage 
or the presence of distant metastases. A total of 322 patients 
underwent surgery, and after a review of the histopathology 
reports, 36 were excluded because of either pancreatic involve-
ment or non-adenocarcinoma diagnosis. Of the remaining 
286 patients diagnosed with adenocarcinoma, 56 patients were 
excluded due to postoperative mortality (n = 5), or lost to fol-
low-up (n = 51), leaving 230 patients (cases = 107, controls =  
123) for unmatched analysis. On propensity matching, 140 pa-
tients (cases = 70, controls = 70) were included (Fig. 1).

The mean age of the control group was significantly higher 
than cases in the matched and unmatched population. Am-
pulla was the most common site for tumors (unmatched pop-
ulation, 71.7%; matched population, 70.7%). Although tumors 
with advanced T stage, N stage, and overall stage were signifi-
cantly more in the adjuvant therapy group in the unmatched 
population, there was no significant difference in the T stage, 
N stage, and overall stage between the groups after matching. 
The majority of study population received gemcitabine plus 
cisplatin (Table 1).

The overall recurrence in the unmatched and matched 
populations was 43.9% and 42.8%, respectively (Table 2). The 
proportion of patients with recurrences was similar between 
the case and control groups. However, distant failures were 
commoner in the control group (unmatched, 30.1% vs. 21.5%; 
matched, 34.3% vs. 20.0%). The incidence of death was higher 
in the control group than cases (unmatched population, 48.8% 
vs. 37.4%, p = 0.082; matched population, 57.1% vs. 31.4%, p = 
0.002).

The median OS was similar in cases than controls in the 
unmatched population but was non-significantly doubled in 
cases after matching (unmatched population, 54 months vs. 

Fig. 2. (A) Overall survival between two 
treatment groups before matching. (B) 
Overall survival between two treatment 
groups after matching. HR, hazard ratio; CI, 
confidence interval.
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54 months, p  = 0.624; matched population, 71 months vs. 36 
months, p = 0.087) (Table 2, Fig. 2). However, the median RFS 
was non-significantly higher in the control group (unmatched 
population, 59 months vs. 38 months, p = 0.195; matched pop-
ulation, 53 months vs. 40 months, p = 0.797) (Fig. 3).

The median OS and RFS among ampullary, duodenal, and 
biliary tumors were significantly different from each other 
(OS, 64 months vs. 33 months vs. 28 months, p < 0.001; RFS, 62 
months vs. 30 months vs. 34 months, p = 0.011). The median 
OS and RFS were significantly better in the early T stage (T1, 
T2) than in the late T stage (T3, T4) (OS, not achieved vs. 39 
months, p = 0.001; RFS, not achieved vs. 30 months, p < 0.001). 
The median OS and RFS were significantly better in node-neg-
ative than node-positive tumors (OS, 65 months vs. 39 months, 
p < 0.001; RFS, not achieved vs. 30 months, p < 0.001).

Univariate analysis of various factors affecting OS revealed 
that non-ampullary tumors, advanced T stage, N stage, pres-
ence of perineural invasion (PNI), lymph node ratio (LNR) > 
0.1, and tumor recurrence were significantly associated with 
worse survival. On cox regression analysis, tumor recurrence 
was an independent predictor of poor OS (Table 3). On uni-
variate analysis of various factors for RFS, age < 60 years, 

non-ampullary tumors, advanced T stage, N stage, presence of 
PNI, and LNR > 0.1 were significantly associated with worse 
survival. However, on cox regression analysis, age < 60 years, 
advanced T stage, and presence of PNI were independent fac-
tors for poor RFS (Table 4). On stratification analysis, patients 
with well-differentiated or moderately differentiated tumors 
had significant OS benefits with adjuvant chemotherapy (HR, 
0.41; 95% confidence interval, 0.21–0.78; p < 0.001) (Fig. 4).

DISCUSSION

To our knowledge, this is one of India’s largest single centre 
experiences from a teaching training institute, including pro-
spectively maintained data of 230 PACA. Despite radiological 
and pathological evaluation differentiating between ampullary, 
duodenal and bile duct cancers may not be precise [13] hence, 
we studied them together as nonpancreatic PACA without site 
wise stratification. Treatment outcomes of the nonpancreatic 
PACA treated over the last 15 years at our centre were evalu-
ated using propensity score analysis to assess the effectiveness 
of adjuvant chemotherapy in completely resected PACA. In 
the unmatched cohort, the median survival of 54 months was 

Fig. 3. (A) Recurrence-free survival between 
two treatment groups before matching. 
(B) Recurrence-free survival between two 
treatment groups after matching. HR, hazard 
ratio; CI, confidence interval.
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reported for both cases and controls. However, after propensity 
score matching, the median survival reported was 71 months 
in the adjuvant treatment arm compared to 36 months in the 
control arm. Though the T stage, N stage, overall TNM stage, 
and LNRs differed systematically between groups, the survival 
benefit was high. The statistically non-significant effect ob-
served in the matched population likely represented an actual 
effect, as the baseline tumor factors were distributed evenly 
between the groups after matching.

This study showed an overall recurrence rate of 44%, akin 
to that reported in the literature, of 14% to 45% [14]. Distant 
metastasis was the predominant mode of recurrence, two-
thirds of all recurrences occurring within two years of surgery. 
Although distant metastases outnumbered locoregional recur-

rences in both arms, the distant recurrences were proportion-
ately higher in the observation arm, again pointing towards 
need for effective systemic treatment. Recurrences were re-
ported as late as 72 months after surgery, underlining the need 
for prolonged follow-up [15]. Liver was the most common site 
of distant recurrence followed by peritoneum, bone, and lung, 
similar to that reported in the literature [16].

The survival benefit of adjuvant chemotherapy in the treat-
ment of pancreatic cancer has been extrapolated to PACA. 
However, PACA are distinct from pancreatic carcinoma due 
to their relatively earlier presentation with obstructive jaun-
dice. This facilitates early diagnosis and surgical resection of 
a relatively localized tumor that has yet to invade the lympho-
vascular spaces or neural tracts. Hence, surgical outcomes are 

Table 3. Univariate and multivariate analysis for overall survival in matched data (n = 140)

Parameter
Univariate Multivariate

HR (95% CI) p-value HR (95% CI) p-value

Age
   < 60 yr Ref 0.524
   ≥ 60 yr 0.83 (0.47–1.45)
Sex
   Female Ref 0.900
   Male 1.03 (0.61–1.74)
Site
   Ampullary Ref < 0.001* 1.56 (0.90–2.70) 0.109
   Non-ampullary 2.83 (1.58–5.04)
T stage
   T1-T2 Ref 0.001* 1.23 (0.60–2.53) 0.562
   T3-T4 2.33 (1.38–3.92)
Nodal stage
   N0 Ref < 0.001* 1.62 (0.74–3.55) 0.224
   N+ 2.37 (1.43–3.93)
Differentiation
   WD/MD Ref 0.207
   PD 1.49 (0.80–2.79)
Perineural invasion
   Absent Ref 0.086 1.45 (0.82–2.55) 0.197
   Present 1.68 (0.92–3.07)
Lymph node ratio
   < 0.1 Ref 0.001* 1.03 (0.49–2.17) 0.924
   ≥ 0.1 2.39 (1.39–4.09)
Recurrence
   None Ref < 0.001* 2.91 (1.56–5.42) < 0.001*
   Yes 4.64 (2.73–7.87)
Adjuvant CT
   Not given Ref 0.087 0.69 (0.40–1.19) 0.188
   Given 0.64 (0.38–1.06)

WD, well differentiation; MD, moderately differentiation; PD, poorly differentiation; N0, node-negative; N+, node positive; CT, chemotherapy; HR, hazard 
ratio; CI, confidence interval.
*Represent p-value significant.
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Table 4. Univariate and multivariate analysis for recurrence free survival in matched data (n = 140)

Parameter
Univariate Multivariate

HR (95% CI) p-value HR (95% CI) p-value

Age
   < 60 yr Ref 0.013* 0.46 (0.22–0.96) 0.040*
   ≥ 60 yr 0.48 (0.27–0.84)
Sex
   Female Ref 0.996
   Male 0.99 (0.58–1.69)
Site
   Ampullary Ref 0.003* 1.43 (0.83–2.45) 0.190
   Non-ampullary 2.44 (1.35–4.42)
T stage
   T1-T2 Ref < 0.001* 3.54 (1.49–8.39) 0.004*
   T3-T4 3.36 (1.98–5.69)
Nodal stage
   N0 Ref < 0.001* 1.88 (0.87–4.06) 0.106
   N+ 2.75 (1.65–4.61)
Differentiation
   WD/MD Ref 0.133
   PD 1.62 (0.86–3.07)
Perineural invasion
   Absent Ref 0.009* 1.95 (1.11–3.41) 0.019*
   Present 2.24 (1.22–4.14)
Lymph node ratio
   < 0.1 Ref < 0.001* 1.28 (0.63–2.58) 0.483
   ≥ 0.1 2.65 (1.53–4.61)
Adjuvant CT
   Not given Ref 0.719
   Given 1.09 (0.65–1.84)

WD, well differentiation; MD, moderately differentiation; PD, poorly differentiation; N0, node-negative; N+, node positive; CT, chemotherapy; HR, hazard 
ratio; CI, confidence interval.
*Represents p-value significant.

Fig. 4. Forrest plot of various factors for 
overall survival in a matched population. 
HR, hazard ratio; CI, confidence interval; PNI, 
perineural invasion; LNR, lymph node ratio; 
WD, well differentiation; MD, moderately 
differentiation; PD, poorly differentiation.

Favours
adjuvant therapy

Favours no
adjuvant therapy

Parameter

Age < 60 yr
Age 60 yr
Male
Female
Ampullary
Non-ampullary
Stage I IIA
Stage IIB IV
T1 T2 stage
T3 T4 stage
Node negative
Node positive
PNI absent
PNI present
LNR < 0.1
LNR 0.1
WD/MD
PD/unknown

p-value

0.28
0.09
0.27
0.26
0.23
0.05
0.31
0.19
0.39
0.24
0.12
0.26
0.09
0.76
0.18
0.25

< 0.001
0.11

No. of event/N

46/62
16/38
39/86
23/54
34/99
28/41
10/37

52/103
11/48
51/92
20/66
42/74

42/100
20/40
30/90
32/50
45/110
17/30

HR (95% CI)

0.72 (0.40 1.30)
0.28 (0.06 1.25)
0.69 (0.36 1.33)
0.59 (0.23 1.48)
0.64 (0.31 1.33)
0.47 (0.22 1.01)
0.49 (0.12 1.92)
0.68 (0.38 1.21)
0.58 (0.17 2.00)
0.70 (0.39 1.27)
0.45 (0.16 1.25)
0.70 (0.37 1.30)
0.58 (0.30 1.09)
0.86 (0.33 0.23)
0.59 (0.27 1.28)
0.65 (0.32 1.35)
0.41 (0.21 0.78)
2.24 (0.81 6.18)
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better for PACA than pancreatic carcinomas. The usage of 
intravenous and intra-arterial chemotherapy with and without 
radiotherapy is reported [17-20]. However, the major drawback 
of these studies has been the clubbing together of both periam-
pullary and pancreatic cancers.

The largest randomized trial assessing the role of adjuvant 
treatment in PACA was the ESPAC-3 trial, which compared the 
use of gemcitabine or fluorouracil chemotherapy with observa-
tion. Although it failed to demonstrate survival benefits with 
adjuvant chemotherapy compared to observation in its prima-
ry analysis of 434 patients, a subsequent subset analysis of 304 
ampullary cases showed non-significantly improved OS with 
adjuvant chemotherapy. As a subset analysis, the results could 
not be interpreted as conclusive evidence favouring adjuvant 
chemotherapy [6].

The role of additional local therapy in adjuvant radiotherapy 
with or without chemotherapy has also been explored without 
much success, as seen in the EORTC 40,891 trial with 93 PACA 
[21].

A recent meta-analysis of adjuvant therapy for periampullary 
adenocarcinoma following curative resection found no surviv-
al benefit with adjuvant chemotherapy or chemoradiotherapy. 
One of the limitations of the meta-analysis was that three out 
of 14 studies included in the analysis also included patients 
with carcinoma-in-situ. Additionally, the need for more ade-
quate numbers in the various groups under study forgoes the 
demonstration of any real benefit of adjuvant therapy [10].

Despite the negative randomized controlled trials and 
meta-analysis, there is substantial published data favouring 
survival benefits with adjuvant treatment in these cases. The 
National Cancer Database analysis of the USA recently showed 
that adjuvant chemotherapy was associated with survival ben-
efit in patients with resected ampullary carcinoma, including 
node-negative and margin-negative patients [22]. A multicenter 
study from Korea reported that non-adjuvant group had more 
significant OS and RFS benefits than the adjuvant group in pa-
tients in the early stages (T1N0, T2N0). However, Node positive 
and T3 and T4 stage patients had a non-statistically significant 
survival with adjuvant therapy [23].

There are certain limitations of the study. The retrospective 
nature of the study is foremost. Secondly, the heterogenous 
adjuvant chemotherapy schedules followed in the study posed 
difficulty in interpreting results. Additionally, there was a lack 
of information regarding the completion of chemotherapy and 
the associated toxicities that precludes the actual impact of 
adjuvant chemotherapy, more so in early-stage groups. Thirdly, 
there was a significant loss in follow-up (17%) that may have 
impacted the outcomes. Longitudinal follow-up in India in 
such an “out of trial” set is plagued with the problem of ir-
regular follow-up of patients [24]. Considering the worst-case 
scenario, all lost-to-follow-up patients were eliminated from 
the analysis, so the actual impact on outcome may be different. 
Although the propensity score matching attempted to reduce 

the selection bias, it cannot be eliminated. Recurrence is the 
alone, independent factor for the OS on Cox regression analy-
sis, which might indicate the larger sampling variability of the 
study population.

Conclusions
Nonpancreatic PACA are a diverse group of cancers. There 

may be an OS benefit with adjuvant chemotherapy in these 
patients that needs to be validated with large prospective ran-
domized studies.
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