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www.banglajol.info/index.php/JSSMC  with chronic liver disease (CLD) specially post hepatectomy liver failure (PHLF). Various scoring
system such as albumin bilirubin (ALBI), aspartate aminotransferase to lymphocyte ratio (APRI) has
developed but they are difficult to calculate. Prognostic nutritional index (PNI) is calculated by serum
albumin & total lymphocyte count. It is easy to calculate and cost effective, may not only reflect the
nutritional status but also systemic inflammation. As a result, further research is needed whether
prognostic nutritional index (PNI) is associated with the postoperative outcome after liver resection.

Aim: To evaluate the value of preoperative prognostic nutritional index (PNI) to predict the postopera-
tive outcome after liver resection.

Methods: After receiving approval from the Institutional Review Board (IRB) of BSMMU, this study was
conducted at the Department of Hepatobiliary, Pancreatic, and Liver Transplant Surgery, BSMMU,
Dhaka. During the study period, a total of 34 consecutive patients were enrolled, who were undergone
liver resection. After meeting inclusion and exclusion criteria, an informed written consent was
obtained from each patient or from person authorized by the patient before their participation in this
study. Prior to participation, all patients were evaluated using a combination of history, clinical
examination, laboratory tests, and imaging techniques. Prognostic nutritional index (PNI) scoring was
done after admission of patient selected for liver resection. Per operative information was collected.
Routine hematological and biochemical investigations such as, white blood cell (WBC) count, hemoglo-
bin percentage, serum albumin, serum bilirubin, serum creatinine, prothrombin time (PT), international
normalized ratio (INR), serum glutamate pyruvate transaminase (SGPT), serum glutamate oxaloace-
tate (SGOT) and alkaline phosphatase (ALP) were measured during the early post-operative days. The
outcomes of surgery will be assessed and any post-operative complications that may happen were
graded according to Clavien-Dindo classification and dealt accordingly. The association of prognostic
nutritional index (PNI) was evaluated by observing postoperative complications such as infectious
complications, length of hospital stays and post hepatectomy liver failure (PHLF).

Results: It was observed that about 35% patients had hepaticolithiasis and 35% patients had GB mass
Jollowed by 5 (15%) HCC, 2 (6%) giant hemangioma, 2 (6%) FNH and 1(3%) simple hepatic cyst.
Patients were divided into high PNI group and low PNI group. Demographic variables (age, sex, BMI)
and associated comorbid conditions were similar between two groups of patients. There was no

Key Words: difference in types of liver resection between two groups. p value 0.859 per operative data showed
Liver Surgery, Liver Resection, operative time and whole blood transfusion were similar between two groups. On the other hand, amount
prognostic nutritional index (PNI), of blood loss and FFP transfusion were different significantly showing p value 0.0475 and 0.0336 respec-

Liver Cirrhosis, Outcome, Complication.  fively, Comparison of postoperative outcomes and complications were similar between two groups. But
in the length of hospital stay, we found significant differences between two groups. p value <0.01.

Conclusion: This study demonstrates a relationship between preoperative nutritional and inflammatory
parameters with postoperative outcomes in patients undergoing LR.
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Introduction

Hepatic Resection is the first-line curative treatment in
selected patients with benign as well as malignant liver
lesion. In recent decades, refinements in surgical
techniques and perioperative patient care have improved
the outcome of liver resection. Hepatic resection has
shown significant improvements in morbidity and
mortality over the years, but it remains a challenging
procedure in surgical practice (Andreatos et al. 2017)
Despite significant advancement in surgical technique
and perioperative care in recent decades, the mortality
rate after hepatectomy remains high, especially in
patients with chronic liver disease (Capussotti et al.
2005) i.e. with underlying advanced liver fibrosis and
cirrhosis (Cescon et al. 2009).

Conventional scores, such as Child—Pugh score, Model
for End Stage Liver Disease (MELD) score, Albu-
min-Bilirubin ratio (ALBI) score, and Aspartate Amino-
transferase to Platelet Count Ratio Index (APRI), preop-
erative prognostic nutritional index (PNI) score are used
widely for preoperative assessment of liver-function
reserve. Some preoperative assessments had reported,
such as preoperative portal pressure, technetium 99m-la-
beled asialoglycoprotein analog, indocyanine green
(ICG) retention test, and computed tomography (CT),
liver volumetry is useful for predicting prognosis before
hepatectomy. It has been established that liver stiffness
measurement (LSM) using transient elastography is a
novel method for detection of liver fibrosis and cirrhosis
with high accuracy. Nevertheless, liver stiffness
measurement is not routinely assessed for liver resection
all over the world for it is expensive (Vallet-Pichard et al.

2007).

Preoperative prognostic nutritional index (PNI) which is
calculated by serum albumin level and total lymphocyte
count (TLC) not only reflects nutritional status as well as
systemic inflammation. Prognostic nutritional index
(PNI) is one of the most cost effective noninvasive tool to
evaluate nutritional as well inflammatory status. As
prognostic nutritional index (PNI) is very cost effective
than other scoring system, it can be checked in our
patient as data on this aspect lacks in Bangladesh.

This study has been undertaken to see the association of
prognostic nutritional index (PNI) with short term
outcomes after liver resection such as infectious compli-
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cations, length of hospital stay, post hepatectomy liver
failure (PHLF).

Materials and Method

This is a observational comparative study done at
Department of Hepatobiliary, Pancreatic and Liver
Transplant Surgery, Bangabandhu Sheikh Mujib Medical
University (BSMMU) over a period of one year one year
(July 2023-June 2024) amongst the admitted patient in
Department of Hepatobiliary Surgery. A total of 34
subjects (n=34) were chosen for purposive sampling.
Patients who did not follow up are excluded from this
study. After inclusion and assessment, all patients were
interviewed by the research team for base line data like
age, sex, socioeconomic status, BMI and co-morbid
disease. Subjects were investigated for anesthetic fitness
as well as to identify comorbidities.All patients under-
went liver resection. Detail clinical and demographic
history was taken along with thorough physical examina-
tion relevant investigations. All patients were evaluated
preoperatively and post operatively at discharge, 1
month.

Results

This prospective observational study was conducted at
Department of Hepatobiliary, Pancreatic and Liver
Transplant Surgery, Bangabandhu Sheikh Mujib Medical
University (BSMMU) on 34 patients with diagnosed case
liver SOL for liver resection.

Table-1: Distribution of the study patients according
to indications of hepatectomy.

Indication Number of patient Percentage
Hepaticolithiasis 12 35%
GB Mass 12 35%
HCC 5 15%
Giant haemangioma 2 6%
FNH 2 6%
Simple hepatic cyst 1 3%

This table showing distribution of the study patients
according to indication of hepatectomy. Hepaticolithia-
sis (35%) and GB mass (35%) were most common
indication.
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Table 2: Comparison of Demographic and preopera-
tive base line clinical characteristics of patient
between two groups.

Characteristics Low PNI High PNI P Value
Group (n=12) | Group (n=22)

Age (Mean+SD) | 47.50+16.00 | 43.95+11.63 |0.2297a
Gender

Male- n(%) 4(33.3) 5(22.7) 0.5831b
Female- n(%) 8(66.7) 17(77.3)

BMI 21.13+2.02 21.75+2.76 | 0.2483a
Associated

disease- n (%)

* Diabetes 3(25) 2(9.1)
 Hypertension 2 (16.67) 4(18.2) <0.8541b
* Asthma/COPD 1(8.3) 1 (4.5)

* Hyperthyroidism 1(8.3) 2(18.2)

* [HD 0 1(4.5)

This table shows the demographic and preoperative
baseline clinical characteristics between two groups of
patients.

Age , Gender , BMI and associated comorbid conditions
were similar between two groups of patients.

Table 3: Comparison of pre-operative hematological
and biochemical parameters of between two groups.

Laboratory Low PNI Group |High PNI Group| P Value

data Mean+SD Mean+SD
Hemoglobin, g/dL| 11.25+1.28 10.99+1.70 0.3300
WBC, x109/L 4.75+7.93 6+7.67 0.2810
Total Lymphocyte | 4.75+7.93 6.2+7.67 0.001
count x109

Serum creatinine, 1.27+0.79 0.99+0.54 0.1112
mg/dL
AST, U/L 40.42+62.90 50.05+70.89 0.3632
ALP, U/L 164.42+110.04 | 142.64+116.71 | 0.2981
PT, seconds 12.34+1.88 12.05+1.40 0.3050
INR 1.14+0.17 1.21+0.32 0.2420
Serum albumin, g/L| 34.08+2.19 40.55+4.32 0.0001*
S ol 1234078 1.34+0.60 | 0.3264
bilirubin, mg/dL

This table showing comparison of preoperative hemato-
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logical and biochemical parameters between two groups.
Preoperative heamoglobin , WBC , serum creatinine ,
AST, ALP , PT , INR, serum bilirubin were similar
between two groups. Difference of total lymphocyte
count and serum albumin were statistically significant
between two groups

Table 4: Comparison of per operative data between

two group.

Liver Resection Low PNI | High PNI | P Value

Resection procedure

(Strasberg et al.,

2000; Strasberg, 2005)

* Right hepatectomy 0(0) 1(4.5)

* Left hepatectomy 1(8.3) 3(13.6)

* Left lateral sectionectomy 5(41.7) 7(31.8) 0.859
* Bisegmentectomy 1(8.3) 4(18.2)

* Extended cholecystectomy | 5(41.7) 7(31.8)

This table showing comparison of types of liver resection
between two groups. There was no differences in types of
resection between two groups.

Table S: Comparison of per operative information
between two groups.

Operative Low PNI Group [High PNI Group| P Value
data Mean+SD Mean+SD
Operative time 17791 +£77.66 | 170.5+£52.35 | 0.3707
(minutes)
Amount of blood | 4¢ 1649117 | 20421+ 61.23| 0.0475*
loss (ml)
Whole blood

q 2.14 £1.08 1.75£0.75 0.1093
transfusion (bag)
Fresh frozen
plasma transfusion| 2.18 £1.54 1.34+£1.11 | 0.0336*

This table showing comparison of per operative informa-
tion between two groups. Operative time and number of
whole blood transfusion were similar between two
groups, Amount of blood loss was higher in low PNI
group which was statistically significant, p value 0.0475.
Fresh frozen plasma transfusion was higher in low PNI
group which was statistically significant, p value 0.033
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Table 6: Comparison of postoperative outcomes
between two groups.

Variables

Low PNI | High PNI | P Value

No complications 07(58.3) | 15(68.1) | 0.634
Complications 5(41.7) 7(21.9)
Minor complications, 4(33.3) | 6(27.3)
Clavien-Dindo complications

; . 0.859
Major complications,
Clavien-Dindo complications lEe=23) L)

This table
outcomes between two groups. Postoperative outcomes

showing comparison of postoperative

were found similar between two groups.

Table 7: Difference in the complications between two
groups.

Complications

Low PNI | High PNI | P Value

Wound Infection 2(16.7) 3(13.6)
Pneumonia 0(0 2(9.1

© 6D 0.653
PHLF 2(16.7) 1(4.5)
Wound discharge 1(8.3) 1(4.5)

This finding indicates a significantly higher incidence of the
Low PNI Group (16.7%) compared to the High PNI Group
(9.1%) was not statistically significant, p value 0.653.

Table 8: Differences in the length of Hospital stay.

Length of hospital stay

Low PNI | High PNI | P Value

<10 days 7(58.34) |13(59.09)
11 - 20 days 4(33) | 9(40.91) <0.01
> 20 days 1(8%) 0(0.0)

The table categorizes the length of hospital stay into
three groups: < 10 days, 11 - 20 days, and > 20 days. A
higher proportion of patients in the High PNI Group
(59.09%) had a hospital stay of 10 days or fewer
compared to the Low PNI Group (58.34%). This differ-
ence was statistically significant (p < 0.01), indicating
that patients with higher PNI tended to have shorter
hospital stays.
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Discussion

Preoperative nutritional index (PNI) is widely used to see
the association of postoperative outcome after liver
resection.Malnutrition is of particular concern in patients
with HCC due to concomitant underlying cirrhosis. In
addition, though liver resection is the mainstay of
curative therapy for HCC, it can also result in a series of
postoperative changes in metabolic, endocrine, neuroen-
docrine, and immune system function that increase the
risk of complications and metastasis. Theoretically,
malnutrition and immunological status may act as predic-
tors of survival in patients undergoing curative resection
for HCC (Schutte K et al, McMillan DC et al.)

Several studies had shown that the inflammatory scores
are associated with prognosis in patients with HCC
(Ishizuka et al.). The PNI was initially designed to assess
the immunological and nutritional aspects of patients
undergoing surgery of gastrointesintal tract, predomi-
nantly as an indicator of the nutritional status of any
given patient (Nozoe et al., Kanda et al). Albumin is a
widely used indicator of nutrition and has been shown to
correlate with postoperative complications (Fujiwara et
al, Ellis et al, Lai et al.).

Pinato et al. first demonstrated the usefulness of the PNI
as a prognostic tool in HCC. Chan et al. identified PNI as
a significant prognostic predictor of OS and DFS in
patients with very early/early stage HCC receiving
curative surgery. However, relatively few studies have
dealt with PNI in HCC, and their results have been incon-
sistent, for example the findings of Yamamura et al.

The PNI value, which is a combination of albumin and
the total lymphocyte count, may be used to evaluate the
immunological and nutritional aspects of patients under-
going surgery. Ke M et al. reported that the PNI was
established as an indirect measure of a patient's nutrition-
al status, suggesting that the PNI may be associated with
postoperative complications. Koike Y et al. suggested
that the level of albumin and the lymphocyte count have
been closely associated with the induction of the inflam-
matory response. Therefore, the PNI may not only reflect
the nutritional status, but also systemic inflammation.

Ohtani H et al. reported that the PNI may reflect the
immune-nutritional condition rather than tumor malig-
nancy. Tumor-infiltrating lymphocytes (TILs) are a
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specific histological feature of human cancers, reflecting
an individual's immunological tumor response. Lee YY
et al. reported that TILs may be associated with peripher-
al blood cells, such as the TLC and absolute neutrophil
count. Okadome K et al reported in esophageal cancer,
the PNI and TIL score have been reported to be associat-
ed with clinical outcomes. Considering the relationship
between the PNI and TILs, nutritional status and system-
ic immune competence may affect patient prognosis
through local immune response. Hanahan D et al. report-
ed lymphocytes play an important role in the host
immune response to eradicate the formation and progres-
sion of tumour.

In our study, we found that PNI correlated tightly with
hepatic function index, the parameter of coagulation
function white blood counts. In our present study the
optimal cutoff value of PNI was set at 45. In lower PNI
group patients were more likely to have postoperative
complications, more blood loss, a longer surgery time
and prolonged hospital stay after liver resection. Peroper-
ative amount of blood loss were different between two
group which had p value 0.0475 , was statistically signif-
icant. Amount of FFP transfusion and lenth of hospital
stays between two groups significant containing p value
0.0336 and < 0.01 respectively. Mengyun Ke et al. and
Yu Saito et al. also found almost similar results in their
study.

Onodera et al. showed that PNI may be used as a predic-
tor of patient prognosis and an indicator for preoperative
nutritional ~management. Preoperative  nutritional
treatment may be important for patients with PNI lower
than 37 to increase albumin level and lymphocyte count
because prognosis was extremely poor in patients with

preserved liver functional reserve.

Nishikawa H et al. suggested nutritional supplement by
branched-chain amino acid granules has shown to im-
prove hypoalbuminemia, preserve hepatic functional
reserve, and prevent perioperative complications and
tumor recurrence in patients with HCC undergoing
surgery. Improvements in serum albumin level and/or
peripheral T- lymphocyte count by these methods hence
improve the PNI. So preoperative immuno-nutritional
management should be required to increase PNI when
surgical rescction is the sole curative treatment option.
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Limitations

The study sample size is relatively small (n= 34) poten-
tially limiting the generalizability of the findings to a
broader population. The PNI score does not account for
other factors such as comorbidities or patient specific
that
outcomes.The study was single centered and duration

condition could influence postoperative

period of study was short.Various indications of liver
resection was included in this study.

Conclusion

In conclusion, PNI score less than 45 was associated with
higher postoperative complications duration of hospital
stay and blood loss during per operative period. PNI is
associated with nutritional and immunological status of
patient. Therefore, the PNI score is a practical and effec-
tive preoperative measure for assessing postoperative
risks in liver resection patients.

Recommendations

Estimation of PNI score may be taken into consideration
for patients who are planned for liver resection.
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