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ABSTRACT

Introduction: Assessment of third post-operative day C-reactive protein to albumin ratio in patients with post-
operative Pancreatic fistula would help surgeons avoid shortcomings of drain amylase, which is liable to be affected
by the drainage tube’s location or condition. This could be a novel inflammatory marker when surgeons are practicing
drainless surgery following Pancreaticoduodenectomy. Predicting Clinically Relevant Post-Operative Pancreatic Fistula
would help to manage post-operative morbidities associated with Pancreaticoduodenectomy. The main aim of the
study was to determine mean post-operative c-reactive protein to albumin ratio among the patient undergoing
pancreaticoduodenectomy in a tertiary care hospital.

Methods: This cross sectional was done in patients undergoing Pancreaticoduodenectomy for malignant pancreatic
head and periampullary pathology at Department of Gastroenterology, NAMS, Bir Hospital from May 2024 to May
2025. All the variables were recorded in the preformed proforma and C-Reactive Protein to Albumin Ratio was
computed by dividing third Post-operative Day C-reactive protein by third post operative serum albumin. Data was
analyzed using MS Excel 365 & SPSS version 27.

Results: The overall mean C-Reactive Protein to Aloumin Ratio was 6.29 + 3.24 (5.33 to 7.25 at 95% Confidence
Interval. A total of 44 patients, with 28 (63.63%) males and 16 (36.36 %) females. Among these, 20 (45.45%) patients
underwent preoperative biliary drainage, 5 (11.36%) had Percutaneous transhepatic biliary drainage and 15 (34.09%)
had Endoscopic Retrograde Cholangio Pancreaticography and stenting. The commonest pathology was ampullary
carcinoma,16 (36.36%) and pancreatic ductal adenocarcinoma,16 (36.36%) followed by distal cholangiocarcinoma,10
(22.72%) and duodenal adenocarcinoma, 2 (4.54%).

Conclusions: Our results showed that patients with high third POD C-Reactive Protein to Albumin Ratio had Clinically
Relevant Post-Operative Pancreatic Fistula. This was similar to study conducted by Sakamoto et al and Heard et al.
Comparative studies of C-Reactive Protein to Albumin Ratiowith other inflammatory markers could be done to see
their association with Post-Operative Pancreatic Fistula.

Keywords: C-reactive protein to albumin ratio; clinically relevant post-operative pancreatic fistula;
pancreaticoduodenectomy.
INTRODUCTION of POPF, whose level decreases in correlation with the

Different inflammatory indicators are used in early
identification of high-risk patients for developing Post
Operative Pancreatic Fistula (POPF), which has an
incidence of 3to 45% following Pancreaticoduodenectomy
(PD).! Among these markers, C-reactive protein (CRP)
, a predictive indicator of POPF, rises in response to
inflammation and infection.?* Albumin is another indicator

severity of inflammation.>® C-reactive protein-to-albumin
ratio (CAR), computed by dividing serum CRP by albumin
levels, is also an important indicator for assessing POPF.

The prediction accuracy of CR-POPF by CRP alone
is limited due to differences in polymorphism in
the promoter of interleukin-6 distributions among
individuals.” Therefore, CAR serves as an objective
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surrogate marker for predicting CR-POPF, unaltered by
surgical procedure and drain amylase concentration.

There are few studies on the use of third POD CAR
for the prediction of CR-POPF after PD in Nepal.

METHODS

This descriptive cross-sectional study was conducted at
the Department of Surgical Gastroenterology, NAMS,
Bir hospital, from May 2024 to May 2025, among the
patients ‘Post-Operative Pancreatic Fistula (POPF)’
PD. The study protocol was approved by IRB (No.
1225/2080/81) of NAMS.Detailed history with exam-
ination and investigations of the admitted patients was
completed. Data including age, body mass index (BMI),
gender, preoperative drainage status, Eastern Cooper-
ative Oncology Group (ECOG) status, CRP, serum albu-
min, and disease pathology were entered in the pre-
formed proforma. Patients were enrolled in this study
after obtaining informed written consent from them.

This study included patients above 18 years of age who
gave consent to undergo elective PD for pancreatic
and periampullary malignancy. However, this study ex-
cluded those who underwent emergency PD, mortality
and re-exploration due to any cause before third POD.

This study comprised 44 patients, calculated using a
sample size (n) formula for cross-sectional studies8:

n=2’xo0%/e?

=1.962x 0.5 /0.5?

Where,

Z = 1.96 (for 95% confidence level)
o= standard deviation, 0.5

e= margin of error (10%)

Z = 1.96 (for 95% confidence level)

All patients underwent Classical PD following standard
surgical steps. Surgeries were performed by or under the
supervision of a Consultant Surgical Gastroenterologist
with oncologic principles. Duct to mucosa, end to side
Pancreaticojejunostomy (PJ) was done in two layers — in-
terrupted PDS/Prolene 4-0 as inner layer for duct to mu-
cosa anastomosis and prolene 2-0 as outer layer incorpo-
rating pancreatic tissue, capsule, and seromuscular layer
of jejunum. Hepatico-jejunostomy (HJ) was reconstruct-
ed about 10-15 cm distal to PJ in single layer interrupted
fashion by 3-0 Polyglactin sutures in end to side fashion
and Gastrojejunostomy (GJ) was reconstructed about 15 -
25 cm distal to HJ in 2 layers, inner layer with 2-0 Polyglac-

tin sutures continuous interlocked fashion and outer layer
by 2-0silk in continuous fashion. Feeding jejunostomy (FJ)
was done if required as determined by the surgeon like
for soft pancreatic tissue, small pancreatic duct size, poor
nutritional status and for poor patients who can’t afford
Total Parenteral Nutrition (TPN) if needed. Two abdomi-
nal drains were placed — left drain anterior and right drain
posterior to the pancreatic anastomosis, respectively.

In this study, CAR was computed by the ratio of C-reactive
protein to serum albumin of third POD. Cut off value of
CAR was calculated by Youndens index through a Receiver
Operating Characteristic (ROC) curve analysis. This study
grouped grade B and CPOPF as Clinically Relevant Post Op-
erative Pancreatic Fistula (CR-POPF) and the rest grade Aor
biochemical leak and non POPF as non CR-POPF. Patients
were classified as having POPF depending on drain amy-
lase value that was send on 3rd and 5th POD as per ISGPS
2016 9 Patients were classified into high CAR and low CAR
group according to CAR cut off value calculated as 6.39 U/L

Data was analyzed using MS Excel 365 & SPSS ver-
sion 27. Continuous data was presented as mean %
SD or median (range) whereas categorical data (age,

sex, patients CRP level, serum albumin,CR-POPF)
were expressed as ratios and  proportions.
RESULTS

The overall mean C -Reactive Protein to Albumin Ratio
was 6.29 + 3.24 (5.33 to 7.25 at 95% Confidence Inter-
val. In this study, CAR ratio in the CR-POPF group was
8.53 £3.68 and 5.46 £2.96 in the non CR-POPF group.
Among 12 patients in CR-POPF group, 5 were above the
average and 7 were below average whereas in non CR-
POPF, 11 were above average and 21 were below aver-
age. A total of 44 patients underwent PD, among which
28 (63.64%) were male and 16 (36.36%) were female.

Among these 12 (27.27%) patients had CR-POPF, and
32 (72.73%) didn’t have CR-POPF. Preoperative bili-
ary drainage was performed in 20 (45.46%) patients
where 5 (25%) underwent PTBD and 15 (75%) un-
derwent ERCP and stenting. The mean age in years
of the CR-POPF group was 52.75+10.79 and that
in non CR-POPF group was 55.88+9.44.(Table )

Table 1. Patient characteristics (n=44).

Variable CR-POPF (n= Non CR-
12) POPF (n=
32)
Age (Years) 52.75+10.79 55.88 + 9.44
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Gender 6:6 22:10
(Male: Fe-
male)
BMI 23.13£3.23 21.41 +£2.70
ECOG 0 0 1
1 11 14
2 1 2
PTBD 2
ERCP 6 7
POPF Grade BL 0 17
B 10 0
C 2 0
CAR Ratio 8.53 £ 3.68 5.46 +2.96

The calculated Area Under Curve (AUC) of CAR to predict
CR-POPF was 0.766. The optimal cutoff value of CAR on
thirdPODwas6.39 U/L.Based ontheseresults, we grouped
patients into CAR high (26.39 ; n=18) and CAR low(<6.39;
n=26). Out of the 26 (59.09%) patients with CAR low, 3
had CR-POPF and 23 did not have CR-POPF. Patients with
high CAR were 18(40.91%) of which nine had CR-POPF
and nine did not have CR-POPF (Table. 2). The variables
of the patients with lower and high CAR value are given.

Table 2. Variables of the patients with lower and

high CAR value.

Variable CAR Low CAR High
n=26 n=18
Age (Years) 56.65 53.94 +9.70
+11.05
Gender 17:9 11:7
(Male: Fe-
male)
BMI 22.36 £3.28 21.21+2.66
ECOG 0 0 1
1 15 23
2
Preopera- PTBD 3
tive drain-
age
ERCP 6
CR-POPF 3:23 9:9
(Present:
Absent)
POPF Grade BL 10
3

0 2

The most common pathologies were ampullary carcino-
ma, 16 (36.37%) and pancreatic ductal adenocarcinoma,
16 (36.37%) followed by distal cholangiocarcinoma, 10
(22.73%)andduodenaladenocarcinoma,2(4.55%)(Table3).

Table 3 . Disease pathology.

Variable CAR Low n=26 CAR High n=18
Ampullary carci- 5 11

noma

Distal cholangio- 6 4

carcinoma

Duodenal ade- 1 1

nocarcinoma

Pancreatic ductal 14 2

adenocarcinoma

DISCUSSION

In our study, the overall mean C -Reactive Protein to Al-
bumin Ratio was 6.29+3.24. Several studies revealed se-
rum CRP level on third POD as a useful indicator for
predicting CR-POPF after PD.1° But, CRP alone is not
sufficient to predict CR-POPF accurately due to individ-
ual differences in polymorphism in the promoter of in-
terleukin-6 distributions.” Furthermore, the evaluation
of CR-POPF by drain amylase level could not be correct
due to drain susceptibility to the location or obstruc-
tion of peritoneal drainage tube.’* Sole CRP and albu-
min values individually may only reflect the extent of
the inflammatory response and nutritional condition
of patients. To overcome the above shortcomings, CAR
can be used as an inflammatory marker in identifying
patients who are susceptible to developing CR-POPF.

In another study,*? first demonstrated an association
between CAR and POPF following PD, and stated that
preoperative CAR as an independent predictive marker
for POPF following PD. Though both CRP (positive acute
phase reactant) and serum albumin (negative acute
phase reactant) could be calculated in the preoper-
ative period or earlier than third POD, but level of CRP
rises at 48-72 hours in reciprocate to inflammation.?

Our results showed that patients with high third POD CAR
had CR-POPF (p=0.005). The occurrence of CR-POPF was
higher in the high CAR group (50%) compared to those
with low CAR group (11.5%) This incidence was consistent
with previous studies .13In our findings, grade B CR-POPF,
which had total of 10 patients, 3 patients were in low CAR
group and 7 were in high CAR group. Two patients in grade
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CPOPF wereinthe high CAR group, suggestingitsuseiniden-
tification of patients for developing CR-POPF. This finding was
similar to the results of Sakamoto et al 14and Heard et al.11

Our study determined CAR on the third POD cut off value of
6.39 U/L with AUC = 0.766 (p<0.001), sensitivity of 75% and
specificity of 71.88% for predicting CR-POPF. This was simi-
lar to the previous studies. 11,12 In study by Sakamoto et al
14 third POD CAR as an independent and superior predic-
tive indicator of CR-POPF compared with other inflammato-
ry indicators. CR-POPF was 27.27% in our study compared
to Sakamoto et al 14 which was 29.48%.The CAR ratio in the
CR-POPF group was 8.0%; 3.3 and 4.6£2.3 in the non CR-POPF
group. This was similar to our value of 8.53+3.68 in the CR-
POPF and 5.46+2.96 in the non CR-POPF group. Multivariable
analysis showed a relation with duct diameter in our study.

Potentially life threatening complication as sepsis can occur
secondary to intra abdominal abscess or post pancreatec-
tomy hemorrhage as a consequence of CR-POPF .15,16
Heard et al 11 retrospective study of 51 patients with sam-
ple size similar to our study also supported third POD CAR
(95% ClI 1.000-1.000,p <0.001) as an effective appendage
when surgeons avoid peripancreatic drains. They had 11
(21.6%) BL, and 6 (11.8%) developed a CR-POPF which
was less compared to our results. Furthermore, timely in-
tervention in patients with high risk for developing POPF
could help to avoid postoperative morbidity. Objective in-
flammatory marker, which is independent of drain amy-
lase value, CAR is associated with development of CR-POPF

No relation was observed in our study in the high and low CAR

groups between age, gender, Body Mass Index (BMI), ECOG
status and preoperative biliary drainage status as like in
other study.11,14 This indicates that only CAR can be used
in identifying high-risk patients who are more prone to de-
velop CR-POPF whichisindependent of all other variables.

The present study is limited to a single tertiary care
center in a small sample size. The findings need to be
validated by conducting the study in a large sample.

CONCLUSIONS

Post operative day third CAR had association with -CR
POPF after PD . This was similar to a study conducted by
Sakamoto et al and Heard et al.Comparative studies of
CAR with other inflammatory markers could be done to
see their association with POPF.

Post operative day third CAR had association with -CR
POPF after PD . This was similar to a study conducted by
Sakamoto et al and Heard et al.Comparative studies of
CAR with other inflammatory markers could be done to
see their association with POPF.
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