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SUMMARY
OBJECTIVE: To analyze abdominal drain on the first postoperative day and evaluate its predictive nature for the diagnosis of Pancreatic 

Fistula exclusion, seeking to establish a cutoff point from which lower values demonstrate safety in excluding the possibility of this 

complication.

METHODS: From August 2017 to June 2020, data from 48 patients undergoing pancreatic resection were collected and analyzed from 

a prospective cohort. The patients were divided into two groups, one group consisting of patients who did not develop PF (Group A), 

and the other composed of patients who developed PF (Group B). The receiver operation characteristic curve was constructed, and cutoff 

points were evaluated by calculating sensitivity and specificity. 

RESULTS: Group A brought 30 patients together (62.5%) and Group B brought 18 patients together (37.5%). The 444 U/L value was 

the most satisfactory cutoff point for the receiver operation characteristic curve (CI 0.690–0.941), with a sensitivity of 94.4% and a 

specificity of 60%, thus being able to select 18 of 30 patients who did not succumb to PF. 

CONCLUSIONS: Abdominal drain on the first postoperative day can be used as a predictive factor in the diagnosis of PF exclusion 

(CI 0.690–0.941), with the value of 444 U/L being the best performance cutoff point.
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INTRODUCTION
Pancreatic resection surgeries, such as pancreatoduodenec-
tomy (PD) and distal pancreatectomy (DP) are the most com-
mon modalities in treating pancreatic neoplasms. Despite the 
improvement in the operative mortality rate for these surgeries 
in the last three decades, morbidity still remains high, with the 
pancreatic fistula (PF) being the main complication, as well as 
the most feared1-4.

To establish a definition for this complication, the 
International Pancreatic Fistula Study Group (ISGPF-2016)5 

reviewed the literature and established that the content of the 
abdominal drain with an amylase dose greater than three times 
the serum limit, associated with a worsening of the patient’s 
clinical condition from the third postoperative day defines the 
diagnosis of PF with clinical repercussion (PF-CR). 

The considerable incidence of PF-CR has prompted other 
studies to find clinical and laboratory criteria predictive of 
which patients would evolve or would not with this compli-
cation. In this scenario the amylase from the drain on the first 
postoperative day (AD1PO) stands out, in which research has 
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been carried out to investigate whether this parameter can be 
used as a tool in the diagnostic exclusion of this complication, 
and thus asses the removal of the abdominal drain in the first 
postoperative6-12 days of. This practice, which has already been 
performed in some institutions, is associated with lower rates 
of intra-abdominal and pulmonary complications, length of 
hospital stay, and lower hospital costs13,14. 

The data have shown that lower values in AD1PO are good 
indicators of exclusion in the diagnosis of PF, but the cutoff 
points vary widely between studies, thus lacking external valid-
ity6-11,15,16. As such, this study analyzed the AD1PO in patients 
who underwent pancreatic resection surgery at Hospital São 
Paulo (São Paulo, Brazil).

Objective
To analyze the AD1PO and evaluate its predictive nature in 
diagnosing exclusion of PF-CR, and to establish a cutoff point 
in which lower values (below) demonstrate safety to exclude 
diagnosis of this complication.

METHODS
The study was submitted and approved by the Research 
Ethics Committee with the Plataforma Brasil (CAAE) 
94208718.7.0000.5505 and the Research Ethics Committee 
of UNIFESP 2.823.557.

A prospective cohort of patients with pancreatic neoplasms 
was instituted who underwent pancreatoduodenectomy, dis-
tal pancreatectomy, and pancreatic enucleation by the Group 
of Biliary Tract and Pancreas of the discipline of Surgical 
Gastroenterology of the Department of Surgery at UNIFESP at 
Hospital São Paulo from August 2017 to June 2020. Data were 
recorded on an Excel spreadsheet. 

The measurement of amylase from the abdominal drain 
was performed on the first, third, and fifth postoperative days, 
with a diagnosis of PF-CR defined according to criteria of the 
ISGPF-20165. Epidemiological variables, postoperative evolu-
tion data, histopathological diagnosis, readmission, and mor-
tality rates were also analyzed.

Patients were divided into two groups for statistical anal-
ysis of clinical and surgical variables: one group of patients 
developed PF-CR and the other group of patients did not deal 
with this complication. Statistical analysis was performed by 
Stata version 15.1, College Station, TX, USA. The categorical 
variables were measured in absolute and relative frequencies, 
quantitative variables in median and interquartile ranges (IQT), 
and mean and standard deviation as appropriate. To verify the 
association between groups in categorical variables, Fisher´s 
exact test or the Chi-square test were used; for quantitative 

variables, the Student´s T-test or the Mann-Whitney non-para-
metric test were used. 

The Receiver Operating Characteristic Curve (ROC) was 
set up to assess the predictive component of AD1PO in the 
diagnosis of PF exclusion. From this curve, the cutoff points 
were evaluated by calculating sensitivity, specificity, positive 
predictive value (PPV), negative predictive value (NPV), accu-
racy, and likelihood ratio. The chosen cutoff point was the one 
with the highest sensitivity associated with the best specificity.

RESULTS
Within the period described, 48 patients underwent pancreatic 
resection surgery, and were divided into two groups, accord-
ing to the presence or absence of PF-CR. Group A was com-
prised of 30 patients (62.5%), 26 of whom did not develop 
PF (86.7%), and four had a biochemical leak, without clinical 
repercussion (13.3%). Group B was comprised of 18 patients 
(37.5%), 11 of whom progressed to grade B PF (61.1%), while 
seven progressed to grade C PF (38.9%). 

Patient characteristics are described in Table 1. Pancreatic 
adenocarcinoma was the main histological type of neoplasm in 
this sample. When analyzing groups A and B, it was observed 
that pancreatic adenocarcinoma occurred with lower PF-CR 
rates (22.2%), compared to other histological types (77.8%).

For postoperative variables, with the exception of the num-
ber of deaths, other variables showed a statistically significant 
difference between groups (p< 0.05). In group B, 16 patients 
developed some postoperative complications (88.9%); in group 
A, only six patients progressed poorly (20%). Among the most 
frequent complications, abdominal collection was present in 
15 patients in group B (83.3%), and only one patient in group 
A (3,3%). Days of hospitalization and days with the abdominal 
drain were higher in group B (30.5 and 33 days, respectively) 
vs. group A (11 and 10 days, respectively). The rate of read-
mission was also higher in group B, with 27.8% of patients 
being readmitted.

Table 1 shows the distribution of patients among the sur-
gical modalities. Comparing surgical procedures and PF clas-
sification in patients who developed this complication, group 
B saw a higher frequency of grade B PF in patients who under-
went DP (87.5%) compared to the group who underwent PD 
(44.4%); however, this association did not present a statistically 
significant value, despite being borderline (p=0.06). 

The AD1PO ROC curve, represented in Figure 1, showed 
an area under the curve equal to 0.815, with a confidence inter-
val (CI) of 0.690–0.941. The curve did not cross the null line 
and the CI was not lower than half (0.5), demonstrating that 
the AD1PO presents good performance as a diagnostic test for 
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PF-CR. In Table 2, cutoff points were listed and evaluated to 
analyze exclusion capacity in the diagnosis of PF-CR. The cutoff 
point of 47 U/L showed higher sensitivity (100%) and higher 
NPV (100%) in this study; that is, none of the six patients 
below the cut had to deal with PF, being able to select 20% 

Table 1. General Population Characteristics.

Group A Group B
p

N % N %

30 62.50 18 37.50

Age 55.4±13.9 56.1±16.6 0.88I

Sex 0.94II

Male 13 43.3 8 44.4

Female 17 56.7 10 55.6

Histopathological diagnosis 0.09II

Pancreatic adenocarcinoma 14 46.7 4 22.2

Others 16 53.3 14 77.8

Complications 6 20.0 16 88.9 <0.01II

Abdominal collection 1 3.3 15 83.3 <0.01II

Deaths 1 3.3 4 22.2 0.06III

Readmission 1 3.3 5 27.8 <0.05III

Number of days with drain 10 (8–13) 33 (21–40) <0.01IV

Number of days hospitalized 11 (9–13) 30.5 (17–41) <0.01IV

Surgical procedure 0.44III

Pancreatoduodenectomy 20 66.7 9 50.0

Distal Pancreatectomy 8 26.7 8 44.4

Pancreatic Enucleation 2 6.7 1 5.6

I: Student’s T-test; II: χ² test; III: Fisher’s exact test; IV: Mann-Whitney test.

of patients in group A. The cutoff point of 444 U/L showed a 
sensitivity and NPV of about 94.4% and 94.7%, respectively, 
with high clinical applicability, as 18 of 30 patients without 
PF were below the cutoff value, which addressed about 60% 
of patients in group A.

DISCUSSION
In pancreatic resection surgeries, placement of drains is a widely 
used measure, in contrast to other intra-abdominal surgeries 
(cholecystectomy, colectomy, hepatectomy, and splenectomy, 
for example)17 for which this routine is not always indicated. 

The Verona group13 chose 114 patients and divided them into 
two groups, which had early (3rd postoperative day) versus late 
removal of the drain (5th day or more). The result was that in 
the early group, we observed reduced rates of PF, intra-abdom-
inal, and pulmonary complications, length of hospital stay, and 
lower hospital costs. However, the cutoff point of 5,000 U/L in 
the AD1PO includes patients with a high probability of devel-
oping a PF, as demonstrated in the study by Linneman et al.18 
with 1,402 included patients, demonstrating a 7% incidence 

Figure 1. ROC curve of the amylase from the drain on the 
first postoperative day.
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of PF in the group with AD1PO <5,000 U/L. Due to this 
fact, safer cutoff points have excluded the diagnosis of PF-CR.

Several studies evaluated AD1PO as a predictive factor in 
the diagnosis of the exclusion of PF-CR6-12 to select patients 
at a low risk of developing this complication, and to remove 
abdominal drains in the first postoperative days13-14. Studies 
show favorable results and demonstrate that it can be used as 
a predictive factor in this situation; however, the cutoff points 
between studies have been quite variable.

The ROC curve of this study demonstrated that AD1PO 
can be used as a predictive factor for PF-CR. From this graph, 
cutoff points were analyzed, with the best performance value 
being 444 U/L, selecting 60% of 30 patients who did not have 
PF-CR; however, this cutoff point missed one patient who was 
forced to deal with PF-CR, with sensitivity and NPV not reach-
ing 100%, as shown in Table 2. It should be noted that this 
patient, even with a low AD1PO, maintained the hypothesis of 
PF: other clinical criteria, including the patient´s general condi-
tion, level of consciousness, and the issue of the drained secretion 
were also altered, factors which are considered in assessing the 
prognosis of PF associated with an abdominal infectious focus.

The cutoff point of this study was lower than that by Fong 
et al.11

. In their initial cohort of 126 patients who underwent pan-
creatoduodenectomy, a cutoff point of 612 U/L was estimated, with 
a sensitivity of 93% and a specificity of 79%. After this analysis, 
a validation cohort was assessed with 369 patients, divided into 
two groups, the first composed of patients with AD1PO below 
600 U/L, and the other exceeding or equaling that value. In the 
first group of 62.1% patients, only two developed into PF-CR, 
demonstrating that this cutoff point was satisfactory for the sample. 

There are some systematic reviews evaluating the studies of 
AD1PO and their predictive character in the diagnosis of PF 
and PF-CR15,18. All came to the conclusion that, despite evi-
dence showing that AD1PO has a high predictive capacity for 
PF-CR, there are several cutoff points that can vary between 
institutions; that is, the external validity of these values is the 
main limitation of the studies. In the meta-analysis by Giglio 
et al.15, they analyzed cutoff intervals to guarantee safety and 
rule out a diagnosis of PF-CR, which would select a number 

of patients with a low risk of developing the complication. 
Performing this analysis, the value of 350 U/L showed a sen-
sitivity of 91% (CI 76–97%) and a specificity of 84% (CI 
59–95%), a value close to that of 444 U/L.

An important limitation of this study was the joint analysis 
of three surgical modalities: PD, DP, and pancreatic enucleation 
(EN). Due to the low number of PD and DP, there was not a 
high incidence of PF in relation to the others with any statis-
tical significance, nor an analysis of AD1PO between the two 
groups was performed due to the reduced number of patients.

The decision for permanence or removal of the drain varies 
according to protocols of each hospital; however, data such as 
the behavior of the amylase drain for several days, appearance 
of the drained effluent content, and the clinical condition of 
the patient are criteria when deciding to keep or remove the 
drain. Using AD1PO as the only decisive criterion to decide on 
its removal can lead to errors in a minority of cases, as observed 
in this study. Thus, combining clinical criteria with a low dos-
age of AD1PO can be a viable alternative in maintaining or 
removing the abdominal drain in the first postoperative days.

CONCLUSION
AD1PO can be used as a predictive factor in the diagnostic 
exclusion of PF-CR, because its ROC curve did not exceed 
the nullity line (CI0.690 – 0.941), with the value of 444 U/L 
being the best performance point, since it was able to detect 
about 60% of patients who did not develop PF, in addition to 
presenting high sensitivity and NPV. 
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Tabela 2. Amylase from the drain on the first postoperative day cutoff points.

Cutoff points S (%) E (%) PPV (%) NPV (%) A (%) PLR
Patients below 

the cutoff with PF

47 100.0 20.0 42.8 100.0 50.0 1.25 0

444 94.4 60.0 58.6 94.7 72.9 2.36 1

634 77.8 60.00 53.8 81.8 66.7 1.94 4

S: sensitivity; E: specificity; PPV: positivie predictive value; NPV: negative predictive value; A: accuracy; PLR: positive likelihood ratio
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