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To the Editor:

Inflammation-cancer transformation and metabolomics are hot
topics in hepatocellular carcinoma (HCC). Cancer-related inflamma-
tion and anti-cancer immunity co-exist in cancer progression and
the microenvironmental conditions dictate the direction [1]. Re-
cently, a study published in CA Cancer J Clin [2] revealed the cor-
relation between excess body weight and increased incidence of
tumors. In excess body weight related tumors, the cases of liver
cancer ranked first in males and the fourth in females [2], and
more direct evidence indicated that non-alcoholic fatty liver dis-
ease (NAFLD) and metabolic syndrome are important risk factors
of HCC, in addition to hepatitis C/B virus and alcoholic liver dis-
ease [3,4]. The crosstalk between immunity and metabolism dur-
ing the oncogenesis and progression of HCC remains uncertain and
deserves further exploration.

The immune response distinguishes self from non-self, rec-
ognizes and eliminates pathogenic signals, and safeguards the
tissue homeostasis. Metabolism involves the regulation and man-
agement of a variety of substrates and energy, as well as the syn-
thesis and breakdown of macromolecules, which are crucial for
cellular and organism survival. Immune and metabolic responses
are highly conserved in evolution and interact at multiple levels
to maintain a delicate balance. The disturbance of this balance is
accompanied by chronic inflammation and closely related to many
pathological states including cancers. In 2017, a review published
in Nature [5] illustrated the internal links in immunometabolism
from the perspective of evolution, and pointed out that the strong
link between nutrient sensing and immune signaling was rooted
in their common evolutionary origin from invertebrates to mam-
mals. For example, the Drosophila fat body served to both sense
infectious and metabolic disorders; over the course of evolution, a
similar structure in mammalian ancestors developed into the dis-
tinct immune and metabolic organs observed in modern mammals,
including liver and adipose tissue. As an important regulator of
systemic immunity and metabolism, the liver anatomically collects
blood flow directly from the gut which contains a variety of abun-
dant antigens; and due to the unique architecture of reduced-flow
vasculature in liver sinusoids, resident and enriched immune cells,
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such as Kupffer cells, lymphocytes, macrophages, NK/NKT cells and
dendritic cells, can adequately interact with the antigens. Sufficient
contact of immune cells and antigens maintains a balance between
effective elimination of pathogenic components and immune tol-
erance to non-pathogenic antigens, while tumor immune escape
is actually a special type of immune tolerance. These provide a
theoretical basis for the research on inflammation, immunity and
metabolism in HCC.

In some ways, HCC is one of the immunometabolic diseases
induced by the imbalance of immune and metabolic functions and
the accompanying inflammation in hepatic microenvironment. The
immune, metabolic and inflammatory responses in the progression
of HCC are complex, and the underlying mechanism is not clear.
However, increasing studies suggested that the combinations of
some indicators in peripheral blood were closely related to the
prognosis of HCC. The preoperative inflammatory, metabolic and
immune indicators used to predict HCC recurrence and postopera-
tive survival are summarized in Table 1. These indicators could be
divided into two categories: immune inflammation indicators and
immune metabolism indicators. The former included neutrophil to
lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR), mono-
cyte to lymphocyte ratio (MLR), systemic immune-inflammation
index (SII), systemic inflammatory response index (SIRI), aspartic
aminotransferase to lymphocyte ratio (ALRI), aspartic amino-
transferase to platelet ratio (APRI), aspartic aminotransferase to
neutrophil ratio (ANRI), C-reactive protein to albumin ratio (CAR),
Glasgow prognostic score (GPS), fibrinogen (FIB); and the latter
included prognostic nutritional index (PNI), controlling nutritional
status (CONUT) (Table 2), systemic hepatic-damage index (SHI).
The relevant studies showed that preoperative lower NLR, PLR,
MLR, SII, SIRI, ALRI, APRI, ANRI, CAR, GPS, FIB, CONUT score and
higher PNI, SHI predicted a better postoperative prognosis of HCC
patients. Although the optimal indicators for prediction of HCC
recurrence and postoperative survival are lacking, clinicians should
pay more attention to immune, metabolic and inflammatory
indicators in HCC patients. In developed countries, NAFLD-induced
HCC has drawn great concerns. Several studies showed that
statins had the potential to reduce the risk of HCC development
in patients with NAFLD and diabetes [19,20], while multicentric
randomized controlled trials are needed for further confirmation.

In conclusion, we believe that HCC is an immunometabolic
disease. The disturbance of immunometabolic function and
the accompanied inflammation intrinsically correlated with the
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Table 1

Correlation between preoperative inflammation - metabolism - immunity and prognosis of HCC patients.

Indicators Formula Cutoff value T.rend of PrOgHOSl.S of References
biomarkers value HCC patients

Immune inflammatory index
Neutrophil to lymphocyte ratio (NLR) NLR = N/L 2.81 lower better [6]
Platelet to lymphocyte ratio (PLR) PLR = P/L 115 lower better [7]
Monocyte to lymphocyte ratio (MLR) MLR = M/L 0.35 lower better [8]
Systemic immune-inflammation index (SII) SII = Px N/L 330 lower better [9]
Systemic inflammatory response index (SIRI) SIRI = N x M/L 1.05 lower better [10]
Aspartic aminotransferase to lymphocyte ratio (ALRI) ALRI = AST/L 25.2 lower better [11]
Aspartic aminotransferase to platelet ratio (APRI) APRI = AST/P 0.62 lower better [7]
Aspartic aminotransferase to neutrophil ratio (ANRI) ANRI = AST/N 7.8 lower better [12]
C-reactive protein to albumin ratio (CAR) CAR = CRP/ALB 0.037 lower better [13]
Glasgow prognostic score (GPS) CRP and ALB (see GPS note) Score=1 lower better [14]
Fibrinogen (FIB) / 4gL lower better [15]

Immune metabolic index
Prognostic nutritional index (PNI) PNI = ALB + 5xL 45 higher better [16]
Controlling nutritional status (CONUT) Table 2 Score=3 lower better [17]
Systemic hepatic-damage index (SHI) SHI = TC x HDL 2.84 higher better [18]

N: neutrophil; L: lymphocyte; M: monocyte; P: platelet; AST: aspartate aminotransferase; CRP: C-protein; ALB: albumin; TC: total cholesterol; HDL: high-density lipoprotein.
GPS note: CRP < 10mg/L and ALB > 35g/L, Score = 0; CRP < 10mg/L and ALB < 35g/L, Score = 1; CRP > 10mg/L and ALB > 35g/L, Score = 1; CRP > 10mg/L and

ALB < 35g/L, Score = 2.

Table 2
Evaluation sheet of malnutrition status by the CONUT score.

Malnutrition status

Parameters -
Normal Light Moderate Severe

Albumin (g/dL) >3.5 3.0-34 2.5-29 <25
Score 0 2 4 6
Lymphocyte count (/mL) >1600 1200-1599 800-1199 <800
Score 0 1 2 3
Total cholesterol (mg/dL) >180 140-180 100-139 <100
Score 0 1 2 3
Total score 0-1 2-4 5-8 9-12

occurrence and prognosis of HCC. In high-risk patients, early regu-
lation of immune and metabolic function may be a new direction
for the prevention and treatment of HCC.
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