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Abstract: Research has confirmed that plasma albumin (Alb), prealbumin (PA) and fibrino
gen (Fib) are involved in regulating the occurrence and development of various tumors. Their
levels in peripheral blood are related to the survival outcome and treatment response of
patients, but the accuracy and specificity of single application have yet to be fully realized.
A growing amount of evidence indicates that predictors such as preoperative fibrinogen to
prealbumin ratio (FPR), fibrinogen to albumin ratio (FAR) or albumin to fibrinogen ratio
(AFR) are emerging as comprehensive indicators. Indeed, their components play a key
regulatory role in the progression of colorectal cancer (CRC). Preoperative FPR, FAR or
AFR levels, therefore, are expected to become new biomarkers for prognosis evaluation and
curative effect prediction for CRC patients and are significant in the guidance they could
provide for the development of individualized treatment strategies.
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Colorectal cancer (CRC) is the third most common malignant tumor in the world.
Its incidence and mortality rates increase annually and are even rising among
younger age groups.1,2 Based on the latest statistics, it is expected that in 2020,
the number of new CRC cases in the United States will reach 147,950, and the
number of deaths will exceed 53,200.3 The continuous development of painless
colonoscopy, targeted therapy and immunotherapy has greatly promoted the devel
opment of early screening, diagnosis and treatment of CRC,4,5 yet CRC, as a kind
of molecular heterogeneous disease, is intractable Some studies have shown that the
5-year survival rate of CRC is about 32.8% - 61.4%.6,7 Such a range shows that
there are differences in clinical treatment effects and that prognostic outcomes
differ between patients.8 Therefore, more effective curative effect prediction and
prognostic evaluation indicators will aid in stratifying the risk of CRC patients at an
early stage, allowing for the formulation of accurate and individualized treatment
plans as well as increased survival rates for patients.
At present, a variety of indicators are utilized to predict the prognosis of tumors,
such as blood coagulation, inflammation, nutritional status, and immune status-related
markers.9 Recently, more and more studies have suggested that the levels of plasma
albumin (Alb), prealbumin (PA) and fibrinogen (Fib) are closely related to the prog
nosis of tumors.10–12 In addition, fibrinogen to prealbumin ratio (FPR) and fibrinogen
to albumin ratio (FAR) or its reciprocal albumin to fibrinogen ratio (AFR) are
emerging as comprehensive markers that can simultaneously reflect a patient’s
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inflammation and nutritional status. These ratios also have
shown medium and important value in the prognosis evalua
tion of many solid tumors,13 such as ovarian cancer,14 eso
phageal cancer,15 breast cancer,16 soft tissue sarcoma,17
gastric cancer18 and non-small cell lung cancer.19 For CRC
patients, in particular,20,21 inflammation and nutrition are
considered to be two important factors leading to tumor
progression and in turn reduced survival rates. This article
reviews the research progress of preoperative FPR and FAR
or AFR levels in the areas of prognosis evaluation and
efficacy prediction of CRC patients.

The Structure and Function of Each
Component of FPR and FAR or AFR
FPR and FAR or AFR are the ratios of Fib to Alb and Fib
to PA or PA to Fib, respectively. Therefore, the levels of
Alb, PA and Fib in peripheral blood are closely related to
the levels of FPR and FAR or AFR. As is well known,
Alb, PA, and Fib are currently recognized for the role they
play as important indicators that affect the coagulation
cascade and reflect one’s nutritional status. They can also
effectively reflect the local inflammation and systemic
inflammation of a tumor.22–24 Their sources and functions
are described below.

The Source and Function of Albumin
Albumin (Alb), which is mainly synthesized by hepato
cytes, is the most abundant protein in human plasma,
accounting for more than 50%.25 It not only participates
in the maintenance of plasma colloidal osmotic pressure,
the transportation of nutrients, the metabolism of toxic
substances and other physiological processes but also can
resist the invasion of microorganisms. This protein thus
plays a key role in the body’s acute and chronic
inflammation.26 The level of Alb acts as an important
nutritional reference index for cancer patients.27 In addi
tion, serum albumin levels in patients with locally
advanced or metastatic malignancies will decrease regard
less of malnutrition.28 Recent studies have proven that the
preoperative peripheral blood Alb content has a nonnegligible value in the prognosis of CRC patients.29 The
clinical study conducted by Gonzalez Trejo et al also
confirmed this conclusion.30

The Source and Function of Prealbumin
The negative acute phase protein known as PA is synthesized
by the liver and can sensitively reflect the degree of protein
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turnover in the body. With a short half-life of around two
days, PA reflects the recent dietary intake of patients, rather
than their overall nutritional status.31 It can reveal minor
changes due to malnutrition in a considerably short period
of time, as such, it can be regarded as the main nutritional
detection index of high-risk patients.32 PA, also known as
transthyretin, is involved in regulating the synthesis and
transportation of vitamin A and thyroxine.33 Its serum con
centration may be affected by various factors, such as nutri
tional intake, inflammatory state, liver disease, endocrine
disease, etc.34,35 In addition, PA also has thymic properties,
which can enhance the body’s immunity by promoting the
maturation of lymphocytes and exerting potential anti-tumor
effects.11 However, current studies have shown that low
preoperative PA levels are an independent poor prognostic
factor for cancer-specific survival.36

The Source and Function of Fibrinogen
Fib, also known as coagulation factor 1, is the highest
coagulation factor in the blood. It is synthesized by the
liver and has a half-life of four to six days. Damage to
vascular endothelial cells can result in the activation of the
endogenous and exogenous coagulation system, the pro
motion of platelet aggregation, and an increase in blood
viscosity. Under the action of thrombin, Fib is transformed
into fibrin, which plays a central role in thrombosis.37,38
As an acute phase protein, Fib is not only abnormally
expressed in coagulation-related diseases but also
increases in varying degrees when the body undergoes
operations, infections, trauma, and tumors.39 Previous stu
dies have shown that Fib as a key inflammatory regulator,
it is connected to the processes of malignant tumor cell
proliferation, angiogenesis, invasion and metastasis,
inflammatory microenvironment formation and the level
of inflammation.40 Recent meta-analysis results also show
that Fib levels are significantly correlated with the prog
nosis of a variety of gastrointestinal tumors.41

The Functions of FPR and FAR or
AFR Components in CRC
Over the years, many scholars have studied and analyzed
the levels of Fib, Alb, and PA in the peripheral blood of
patients with malignant tumors as well as healthy people.
Their findings indicate that the levels of Fib in cancer
patients are generally higher than normal, while the levels
of Alb and PA are relatively low.40,42 Hyperfibrinogenemia
and hypoalbuminemia are frequently observed in CRC
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patients, especially individuals with metastases.23,43 The
following subsections detail the functions of preoperative
FPR and FAR or AFR components in coagulation func
tion, nutritional metabolism, inflammation, tumor cell pro
liferation and adhesion, and tumor angiogenesis in CRC
patients.

Affect Coagulation Function
The occurrence, development, and treatment of a variety
of malignant tumors are often accompanied by one or
more coagulation disorders. The activation of the coagula
tion system and the release of coagulation-related factors
will promote thrombosis, and the hypercoagulable state of
the blood leads to malignant tumor proliferation, invasion,
and metastasis.44 Studies have shown that approximately
50% of tumor patients who have not metastasized and
90% of metastatic tumor patients have a certain degree
of coagulation abnormality.45,46 Furthermore, the hyperac
tivity of the coagulation and fibrinolysis system may be
the key material basis for inducing tumor progression.
Studies have also found that the presence of malignant
tumors in patients significantly increases the level of Fib,
which increases blood viscosity and peripheral resistance
and causes the body to enter a long-term hypercoagulable
state.47 The interaction between high level Fib and cyto
kines secreted by tumor cells can play a synergistic effect,
leading to further promotion of red blood cell adhesion
and thrombosis.48 Therefore, Fib can be considered as
a key determinant of tumor metastasis potential.18 The
study of Hong et al confirmed that the high level of Fib
in peripheral blood pre-surgery predicts a poor prognosis
for CRC patients.49 In addition, the activation of Fib
changes the values of FPR and FAR or AFR and results
in abnormal hemorheology, the acceleration of
thrombosis,50 ultimately increases the likelihood of perio
perative pulmonary embolism occurring. The risk of car
diovascular and cerebrovascular embolism and other
diseases may cause patients to miss the best window of
opportunity for surgery or prolong the recovery period
after surgery.

Affect Nutrition Metabolism
Patients with malignant tumors often experience symp
toms of malnutrition, such as progressive weight loss.
Such systems create a vicious cycle wherein the defense
capabilities of the immune system are weakened, the risk
of infection increases, and the proliferation and develop
ment of tumor cells accelerate. The cycle then causes
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a continuous deterioration of the cancer patient’s condition
and is accompanied with a decline in one’s quality of
life.51 A number of studies have shown that nutritional
levels are closely related to tumor prognosis.52,53 The
occurrence and progression of CRC closely correlate
with an impaired immune defense and surveillance func
tion due to a patient’s poor nutritional status,54–56 espe
cially in those with metastases.57 In addition, some studies
have shown that nutritional status is related to the efficacy
and toxicity of patients receiving neoadjuvant therapy.58,59
Alb level is a sensitive nutritional index.60 Excessive
proliferation of tumor cells is one of the key characteristics
of malignant tumors. This usually requires an increase in
the uptake of albumin in order to cells to maintain their
metabolic levels, which will lead to a decrease in Alb
storage capacity and in turn hypoalbuminemia. When
compared to patients with other cancers, those with gastro
intestinal tumors often have gastrointestinal obstruction or
malabsorption,61 as such the risk of hypoalbuminemia is
higher.62 The changes in vascular permeability caused by
tumors can also transfer Alb inside blood vessels to the
extravascular stroma and induce pleural and peritoneal
effusions.63 Previous studies have shown that hypoalbu
minemia is closely related to the occurrence of various
postoperative complications,64 such as anastomotic edema,
anastomotic leakage and an extension of the time required
for tissue repair. These complications will result in poor
prognosis.11,65 This is consistent with the results of Lee
et al.34 In the analysis of factors affecting the prognosis of
CRC patients, Sun et al also found that low PA is an
independent risk factor affecting postoperative survival.19
Because tumor cell proliferation and migration depend on
the host to provide nutritional support, some scholars
noted that malnutrition in patients with metastatic CRC
can lead to prolonged hospital stays, poor prognosis and
poor quality of life, which is an important determinant
factor.66

Affect Inflammation
An inflammatory response also plays an important role in
tumor progression. The microenvironment of a tumor
includes various inflammatory-related cells, namely stro
mal cells, cytokines, and tumor cells.67 These important
components not only promote the occurrence and devel
opment of tumors but also inhibit the immune system’s
ability to kill the tumor, reduce the therapeutic response of
a tumor to cytotoxic drugs, and ultimately impact
a patient’s survival rate.68–70 Studies have shown that
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inflammation is an obvious feature of CRC, which exists at
all stages of the occurrence and development of CRC.71
Inflammation can trigger the mutation of proto-oncogene
and tumor suppressor genes in CRC patients, induce the
secondary organs and tissues to enter the pre-metastasis
state, and provide tumor cells with a microenvironment,
where they can easily metastasize. Continuous use of lowdose NSAIDs can reduce the risk of CRC.72,73 More and
more evidence indicates that systemic inflammatory
response markers correlate with the long-term survival of
a variety of tumors74,75 and serve as prognostic
predictor.76–79
At present, research has demonstrated that serum PA
levels will change rapidly when inflammation and tissue
damage occur and are related to the nature and scope of
inflammation and damage.80 The tumor can induce the
release of a variety of pro-inflammatory factors, inhibit
the synthesis of Alb, and reduce the amount of Alb.
Thus, a change in Alb levels is directly proportional to
the patient’s level of inflammation.81 Wei Shenghong and
others determined that Alb is a key factor involved in
systemic inflammatory response. Down-regulation of Alb
expression can enhance tumor-related inflammatory
response and release a series of cytokines that contribute
to tumor progression.82 Therefore, the levels of Alb and
PA in the peripheral blood not only can represent the
nutritional status of the body but also reflect the degree
of inflammation in the body. In addition, Fib increases in
systemic inflammation. The C-terminal of Fib γ chain can
interact with CD11b or CD11c/CD18 integrin receptors of
inflammatory cells to activate and increase the recruitment
and infiltration of inflammatory cells, such as monocytes,
macrophages, neutrophils, T cells and B cells in tumor
microenvironments. The recruitment and infiltration of
inflammatory cells up-regulate the secretion of interleu
kin-6 (IL-6), IL-21 and IL-33. That secretion in turn acti
vates NF-κB and JAK/STAT pathways, enhances the
intensity of systemic inflammatory response, and affects
the recovery and survival of patients.83,84

Affect the Proliferation, Adhesion, and
Angiogenesis of Tumor Cells
As is commonly understood, the growth and migration of
malignant tumors are based on cell proliferation, survival,
adhesion, and the formation of new blood vessels. The
occurrence of tumor invasion and metastasis often indi
cates poor prognosis. An increasing number of CRC-
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related studies also show that Fib, Alb and PA are closely
linked to patient prognosis,20,85,86 and CRC patients are
more susceptible to progression and metastasis where the
expression of Fib was upregulated, while the expression of
Alb and PA was downregulated.87
It has been found that Fib acts as a bridge that connects
platelets and circulating tumor cells to binding proteins
and is also an important mediator of tumor cell prolifera
tion. Fib can bind with endothelial cell adhesion molecule1 and various growth factors (such as FGF, VEGF and
TGF-b) to maintain or enhance the adhesion function and
survival status of micrometastasis in target organs. The
blood vessels of target organs have the ability to release
proliferation signals,19 thus regulating the proliferation,
adhesion, survival and apoptosis of tumor cells.88
Additionally, fib is a degradation product of fibrin, and
fibrin acts as an important component in the formation of
the extracellular matrix skeleton. Therefore, an increase of
Fib indicates the destruction of the extracellular matrix
structure and the occurrence of invasion or metastasis.89
When a Fib deficiency is present, the proliferation and
dissemination of CRC and other solid tumors are substan
tially slowed down.90 Fib can also regulate the expression
of E-cadherin and vimentin and induce epithelial–
mesenchymal transition (EMT) through the Akt/mTOR
pathway, thereby enhancing the adhesion and migration
abilities of tumor cells.91 Further, a study by Zhao et al
found that tumor cells can produce additional endogenous
Fib, which leads to an increase in the Fib content.
Moreover, the combination of Fib and fibroblasts can
promote the formation of neovascularization and provide
nutritional support along with a favorable microenviron
ment for tumor recurrence or metastasis.92
In order to maintain the ability for unlimited prolifera
tion and growth, malignant tumors require a continuous
supply of nutritional energy. Alb and PA, as common
nutritional evaluation indicators, are closely related to the
occurrence and progress of tumors. Moreover, some stu
dies have noted that Alb has the function of maintaining
DNA replication and cell stable proliferation. It can inhibit
the expression of tumor necrosis factor alpha (TNF-α),
upregulate the expression of vascular cell adhesion mole
cule-1, and reduce the apoptosis of endothelial cells, thus
contributing to the proliferation, adhesion and metastasis
of tumor cells, all of which ultimately leads to poor
prognosis.37
The uncontrolled proliferation and metastasis of malig
nant tumors are also affected by T cell-mediated tumor
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immune killing and tumor immune escape within
a microenvironment. PA can induce lymphocyte matura
tion in the thymus,11 resulting in the maturation of T cells
that will migrate to the blood and peripheral lymphoid
tissue. At this point, they will further differentiate into
CD4 + T cells or CD8 + T cells. These cells then perform
specific cellular immunity and immunoregulation func
tions, form a suppressed or activated immune microenvir
onment, and regulate the proliferation and metastasis of
tumor cells.93

Application of FPR and FAR or AFR
in CRC
During the course of the disease, measuring Alb, PA, and
Fib serum levels will indicate the presence of cancer cells
in the majority of cancer patients, particularly those with
CRC. Examining a patient’s liver function and coagulation
function is routine tests for both preoperative examinations
and postoperative reviews. Measuring the serum levels of
FPR, FAR or AFR has the following advantages: (1) The
test method is easy to conduct, will not bring discomfort or
pain to patients, reduces the psychological burden of
patients, and greatly increases compliance; (2) The cost
of detection is low and does not increase the economic
burden of patients; (3) The test is safe and repeatable
without side effects; (4) It is easy to popularize, which is
conducive to achieving hierarchical diagnosis and treat
ment, rational allocation of medical resources, and reduces
unnecessary trips for patients to receive medical treatment;
(5) The detection cycle is short, and the results can be
obtained quickly. Generally, the results may be obtained in
1–2, which allow for the timely preliminary judgement of
the patient’s condition and provide guidance in providing
a diagnosis and adjusting the treatment plan.
Currently, although much research has shown that Alb,
PA and Fib are related to the prognosis and treatment
effect of cancer patients, some scholars question the accu
racy and effectiveness of using them alone.94,95 FPR and
FAR are emerging comprehensive biomarkers. Low AFR
and high FPR or FAR are associated with an increased risk
of mortality and a risk of recurrence for multiple
malignancies.17,94,96 Reports have shown that preoperative
FPR and FAR or AFR can predict the prognosis of malig
nant tumors, such as CRC, non-small cell lung cancer,
esophageal cancer, breast cancer, hepatocellular carci
noma, gallbladder cancer and gastric cancer. Their expres
sion levels correlate with the therapeutic effects of
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radiotherapy and chemotherapy.15,16,18,65,97–105 In recent
years, an increasing number of scholars have highlighted
the application value of FPR and FAR or AFR in color
ectal cancer treatment. The detection of serum levels of
FPR and FAR or AFR is not only suitable for CRC
patients with AJCC diagnosed as being stage I–III but
also for high-risk patients with metastasis. These tests
assist in evaluating the prognosis of patients and predicting
the curative effects of adjuvant radiotherapy and che
motherapy, which in turn serves to guide the selection of
the proper treatment scheme and realize the individualized
treatment goal. The related studies are shown in Table 1.

Application of FPR and FAR or AFR in
Prognosis Assessment
Sun et al106 recently measured the neutrophil to lympho
cyte ratio (NLR), FPR and FAR in 455 newly diagnosed
CRC patients, 455 benign colorectal polyps patients, and
455 healthy people. Although the ratios of NLR, FAR, and
FPR in CRC patients were significantly higher than those
in healthy people, further ROC curve analysis revealed
that the diagnostic effect of FAR and FPR surpassed that
of NLR. However, when FPR, CEA and CA199 were
combined to diagnose CRC, the maximum area under the
ROC curve (AUC) was 0.845, specificity was 85.3%,
sensitivity was 67.9%, positive predictive value was
83.5% and the negative predictive value was 70.9%. It
was concluded that FPR could be used as an effective
biomarker for CRC diagnosis. Sun et al19 subsequently
conducted an in-depth study on 702 patients with resect
able CRC to evaluate the prognostic value of AFR, FPR,
Fib, Alb, PA, and a novel carcinoembryonic antigen
(CEA)-carbohydrate antigen 19–9 (CA199)-FPR (CCF)
score. The results showed that high FPR was significantly
associated with the survival rate of CRC patients, and the
CCF score was better than FPR, CEA, CA199, CEACA199 (CCI), and CEA-FPR (CFI) scores in predicting
prognosis. Based on this research, it can be concluded that
FPR and CCF are able to serve as effective biomarkers for
predicting prognosis of colorectal cancer. Chen et al20
conducted a stratified cohort study on 990 patients who
were first diagnosed with metastatic CRC, during which
time the levels of circulating inflammatory cells, Fib, Alb,
PA, AFR, and FPR were measured. It was found that FPR
is an independent prognostic factor of left-side metastatic
CRC; an increase in its value indicates the decrease of
progression-free survival and overall survival. However,
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2020
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China
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Cancer

Surgical resection

Surgical resection

Surgical resection

Chemotherapy

Radiochemotherapy

Mixed modality but
targeted

Surgical resection

Surgical resection

Option

Primary Treatment

Notes: aThe optimal cutoff points were determined by X-tile software. bThe optimal cutoff points were determined by receiver operating characteristic (ROC) curve.
Abbreviation: Case No., case number.
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for patients with right-side metastatic CRC, FPR has no
association with survival. Recently, a study by Yachen
et al87 included 286 patients with CRC who underwent
radical resection. The study statistically analyzed the
effects of preoperative AFR and FPR values on the prog
nostic survival of patients. Although according to the area
under the ROC curve, AFR and FPR both offer good
predictive value for prognosis (P < 0.05), the results of
multivariate analysis show that only preoperative FPR has
good predictive ability for the prognosis of CRC patients.
Furthermore, preoperative FPR has the potential to
become one of the necessary indicators for prognosis
evaluation. FAR was determined to be related to the prog
nosis of CRC after an analysis of the clinical data of 386
patients with colorectal cancer radical resection was con
ducted by Shao Shengli and others. The team highlighted
that FAR has a good predictive value for the prognosis of
patients with radical resection.107 In addition, Wang et al21
analyzed the prognosis value of NLR, lymphocyte–mono
cyte ratio (LMR), platelet–lymphocyte ratio (PLR), sys
temic immune-inflammation index (SII, derived from
lymphocyte, neutrophil, and platelet counts), and CEA in
452 patients with colorectal cancer liver metastasis
(CRLM) who were undergoing hepatectomy. The best cut
off point of FAR was 7.6%. The level of FAR is superior
to other inflammatory markers and CEA in predicting the
overall survival (OS) and disease-free survival (DFS) of
patients, indicating that preoperative FAR is an indepen
dent prognostic indicator of colorectal cancer patients with
liver metastasis after hepatectomy.

Application of FPR and FAR or AFR in
Efficacy Prediction
So far, a plethora of studies have reported the relationship
between the chemotherapy response in CRC patients and
pretreatment
albumin-globulin
ratio,
neutrophillymphocyte ratio, lymphocyte-monocyte ratio as well as
platelet-lymphocyte ratio.108–111 As predictive markers for
the efficacy of radiotherapy and chemotherapy, FPR and
FAR or AFR have been applied to patients with gastric
cancer and non-small cell lung cancer and have shown
promising results.18,98 These applications show that FPR
and FAR or AFR have great potential in the selection of
optimal treatment options and prediction of efficacy. Sun
et al19 conducted a 3-year follow-up of 702 patients with
stage I–III CRC undergoing radical resection. The results
showed that patients with stage II–III CRC with high FPR
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or CCF (scored≥1) were more likely to benefit from adju
vant chemotherapy than patients with low FPR or CCF
(scored=0). FPR and CCF scores are promising classifica
tion biomarkers that indicate a patient with stage II–III
CRC will benefit from adjuvant chemotherapy. The study
of Chen et al20 revealed the relationship between FPR and
prognosis of CRC patients. Furthermore, their research
noted that although CRC patients with high FPR usually
had chemoradiotherapy resistance, these patients could
benefit from chemoradiotherapy combined with bevacizu
mab. For patients with low FPR, palliative resection com
bined with chemoradiotherapy could result in longer
survival periods. In 2019, Zhang et al32 published
a retrospective study that collected the clinical data of 71
patients with metastatic CRC. For this study, the albuminto-globulin ratio (AGR), FAR, prealbumin-to-globulin
ratio (PGR), FPR, NLR, LMR, and PLR were monitored.
The results showed that FPR was slightly larger than FAR
and AGR was larger than PGR in AUC. However, these
mixed results did not demonstrate that PGR and FPR were
better than AGR and FAR in predicting prognosis. The
AUCs of NLR, LMR, and PLR were smaller and not
statistically significant. This being the case, only AGR,
FAR, PGR and FPR were eventually selected as prognostic
factors as they possessed important predictive value for
metastatic CRC patients receiving first-line chemotherapy.
The above studies suggest that FPR and FAR or AFR
have great clinical application prospects. They can not
only be applied to the prognosis assessment of CRC
patients but also can be used as effective markers to
stratify the benefit groups of adjuvant chemoradiotherapy
and predict the therapeutic effect, so as to achieve the
ultimate goal of individualized precise treatment.
However, further research is needed on the application of
FPR and FAR or AFR alone or in combination with other
indicators as well as which markers can be utilized to
a greater extent.

Conclusion
In recent years, the incidence and mortality of CRC in China
have ranked third and fifth in malignant tumors that severely
threaten people’s health, respectively.112 Finding efficient
and specific CRC curative effect prediction and prognostic
evaluation indicators will aid in clinical monitoring and
early intervention of postoperative recurrence or metastasis,
improve patient curative effect and quality of life, and
enhance prognosis. Although Fib, Alb and PA can predict
the prognosis and treatment effect of tumor patients to
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a certain extent, there are limitations in the accuracy and
specificity of a single index. Therefore, the joint application
of multiple indicators plays a crucial, more efficient predic
tion role and has become a general trend. As emerging
comprehensive biomarkers, FPR and FAR or AFR offer
significant advantages due to their simplicity, availability,
economic advantages, and reliability. They can accurately
distinguish CRC patients who are suitable for adjuvant che
motherapy and radiotherapy and provide the best treatment
plan. Their ability to effectively predict the progress of CRC
patients and help to screen out patients with high risk of poor
prognosis, making them invaluable for the development of
effective treatment plans. Preoperative FPR and FAR or
AFR are expected to become irreplaceable detection mar
kers in CRC curative effect prediction and prognosis evalua
tion and guide the development of clinical individualized
treatment. Although the application value of preoperative
FPR and FAR or AFR in the field of CRC is increasing,
there are still great differences between the experimental
results of different centers. Therefore, it is necessary to
conduct a wider range of multi-center clinical trials and
conduct more detailed stratified studies of samples to further
confirm their predictive role in CRC.
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