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Abstract
Background: Cancer screening is absolutely necessary in patients with pericardial effusion, given that cancer is one 
of the most serious diseases in the etiology of pericardial effusion. In previous studies, it was stated that the systemic 
immune-inflammation index (SII); the prognostic nutrition index (PNI); and the hemoglobin, albumin, lymphocyte, 
platelet (HALP) score can produce scores related to cancer. 

Objectives: This study began considering that these scoring systems could predict cancer in the etiology of patients with 
pericardial effusion.  

Methods: This study produced a retrospective analysis of patients who underwent pericardiocentesis between 2006 
and 2022. Pericardiocentesis was performed in a total of 283 patients with moderate-to-large pericardial effusion or 
pericardial tamponade within the specified period. HALP, PNI, and SII scores were calculated according to the peripheral 
venous blood taken before the pericardiocentesis procedure. The statistical significance level was set at p<0.05.

Results: The HALP score proved to be 0.173 (0.125-0.175) in cancer patients and 0.32 (0.20-0.49) in non-cancer patients 
(p<0.001). The PNI score proved to be 33.1±5.6 in cancer patients and 39.8±4.8 in non-cancer patients (p<0.001). 

Conclusion: The HALP score and PNI proved to be easy and fast cancer screening tests that can predict cancer metastasis 
in the etiology of patients with pericardial effusion.
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and inflammatory status, and is commonly used as a prognostic 
factor in patients with various malignant tumors, including 
gastrointestinal cancer4 and genitourinary cancer.5

The interaction between systemic inflammation, which is 
one of the features of cancer, and local immune response plays 
a role in the formation of various types of malignancy and in 
the course of cancer.6,7 Systemic inflammation parameters have 
also been accepted as prognostic factors in malignant solid 
tumors.8 SII, which consists of lymphocyte, neutrophil, and 
platelet counts, has been reported to be a prognostic factor 
for patients with some malignant tumors.9 In colorectal10 and 
esophageal cancer,11 nutrition of patients and inflammatory 
parameters in the blood have proven to be effective in 
predicting prognoses in these patients. 

PNI, by contrast, was first used to assess patient risk in 
surgery for gastrointestinal diseases.12 PNI, which is a scoring 
system consisting of the combination of the albumin level in 
blood serum and lymphocyte counts in the blood, is used to 
evaluate nutritional and immune statuses in cancer patients,13 
and serves as a prognostic score in esophageal carcinoma and 
osteosarcoma.14,15 

Our most important aim in this study is to quickly detect 
cancer metastasis in etiology in patients with pericardial 
effusion. Because the most serious disease in the etiology of 
patients with pericardial effusion is cancer. While investigating 

Introduction
Abnormal fluid accumulation in the pericardial space is 

defined as pericardial effusion.1 There are many causes of 
pericardial effusion, such as infections and autoimmune, 
neoplastic, iatrogenic, traumatic, metabolic diseases, and 
heart diseases.2 

Cancer is a disease with a high morbidity and mortality. It 
is also well-known that nutrition and inflammatory status are 
among the factors determining the prognosis in cancer patients.3 
In the literature, scoring systems, such as the hemoglobin, 
albumin, lymphocyte, platelet (HALP) , the systemic immune-
inflammation index (SII), and the prognostic nutrition index 
(PNI) scores are associated with nutritional and inflammatory 
conditions and can thus be predictive of cancer. The HALP 
score, which consists of four laboratory markers (hemoglobin, 
albumin, lymphocyte, platelet), is associated with both nutrition 
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the etiology in patients presenting pericardial effusion, we first 
establihsed the hypothesis that these scoring systems, which 
can be calculated with simple laboratory tests, can predict 
the development of cancer-related pericardial effusion. These 
scoring systems are simple and easy to apply. If a scoring system 
for pericardial effusion is found to be effective in identifying 
patients with cancer, these scoring systems can accelerate the 
diagnosis and treatment of cancer and reduce cancer-related 
morbidity and mortality.

Methods
This study produced a retrospective analysis of patients 

who underwent pericardiocentesis between 2006 and 
2022. Approval from the ethics committee of the local 
university was obtained, logged under ethics committee 
decision number: 2022-10/11. Consent was obtained from 
the patients and their relatives to participate in the study. 
During the stated period, a total of 295 patients with medium 
to large pericardial effusion or pericardial tamponade 
underwent pericardiocentesis under fluoroscopy guidance 
(Central Illustration). Pericardial effusion size of the patients 
from the present study was classified according to the 
echocardiography as mild (<10 mm), moderate (10–20 mm), 
or large (>20 mm) according to the classification system.16 
All of the patients included in our study were patients with 
moderate-to-large effusion or cardiac tamponade, classified 
according to size. Percutaneous pericardiocentesis procedures 
were performed mostly from the subxiphoid space and rarely 

from the intercostal space.  Each patient’s medical records 
were reviewed to obtain patient demographics, clinical data, 
and disease diagnoses. Pericardial fluid data, laboratory 
parameters, pathology results and microbiology results at the 
time of admission were recorded. The effusion was classified 
as either malignant or benign. If the pericardial fluid cytology 
showed malignant and suspicious cells, the effusion was 
classified as malignant. Those without abnormal findings 
in pericardial effusion cytology were classified as benign. 
The patients were then divided into two groups: those 
diagnosed with cancer and those not diagnosed with cancer. 
The following were determined as exclusion criteria: being 
younger than 18 years of age, having a pericardial effusion 
less than 10 mm, and having a glomerular filtration rate 
(GFR) <30 ml/min/m2. The diagnosis of pericardiocentesis 
was conducted using the transthorasic echocardiogram 
(TTE). All patients underwent follow-up via TTE before and 
after pericardiocentesis. Peripheral venous blood tests were 
taken from all patients diagnosed with pericardial effusion. 
Biochemistry parameters (high density lipoprotein (HDL), 
low density lipoprotein (LDL), C-reactive protein (CRP), 
creatinine, serum electrolytes) were analyzed according to 
the blood samples. The SII score was calculated using the 
Neutrophil 103/uL x Platelet 103/uL / Lymphocyte 103/uL 
formula, while the PNI score was calculated using the  (serum 
albümin g/dL level × 10) + (lymphocyte 103/uL × 0.005) 
formula. The HALP score, by contrast, was calculated using 
the Hemoglobin g/dL x Albumin g/dL x Lymphocyte 103/uL / 
Platelet 103/uL formula.

Central Illustration: Screening Tests Predicting Cancer Metastasis in the Etiology of Pericardial Effusion: 
HALP Score and PNI
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295 patients were included in the study.

The remaining 283 pericardial effusion patients 
were included in th study and their blood 

parameters were analysed.

84 patients were diagnosed with cancer. The 
group diagnosed with cancer (n:84) and the 

group without cancer (n:199) were compared. 
The difference between HALP, PNI and SII 

scores between the two grops was evaluated.

12 patients were excluded from the study 
because their blood parameters were missing.
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Statistical analysis
Histogram, q-q graph and Shapiro-Wilk test were used 

to evaluate whether or not the data violated normality 
assumptions. The T-test and Mann Whitney U test were 
performed on two-samples in order to compare quantative 
variables between groups. The chi-square analysis was used 
to evaluate the relationship between categorical variables. The 
continuous data were presented as mean ± standard deviation 
(SD) or median (1st quartile – 3d quartile) based on the data 
distribution. The categorical variables were expressed as the 
number (n) with a percentage (%). Logistic regression analysis 
was used to determine the risk factors affecting the cancer 
status. Variables that were found to be statistically significant 
as a result of logistic regression analysis were evaluated 
using multiple logistic regression analysis. Receiver operating 
characteristic (ROC) analysis was performed to evaluate the 
HALP and PNI scores used to predict cancer. The area under 
the curve (AUC) and the cut-off value were calculated for 
each score value. Sensitivity and specificity were calculated 
to evaluate the diagnostic test performance of each score. The 
statistical significance level was set at p<0.05. Data analysis 
was performed using SPSS 22 statistical software.

Results
Pericardiocentesis was performed on 295 patients between 

2006 and 2022. Twelve patients were excluded from the 
study due to a lack of blood parameters. The remaining 283 
patients were included in the study. While 29 of 84 patients 
who underwent pericardiocentesis had a previous diagnosis of 
cancer, 55 patients were diagnosed with cancer within 6 months 
after pericardiocentesis. The most common disease was lung 
cancer, with breast cancer ranking second (Table 1).

The incidence of cancer was higher in the male gender. 
Among the compared laboratory parameters, hemoglobin, 
albumin, and lymphocyte values were found at lower levels in 
cancer patients, while the CRP value was found at higher levels. 
In the comparison between scoring systems, the HALP and PNI 

scores proved to be lower in cancer patients, while the SII value 
was higher. No significant difference was found between the 
two groups except for sex, hemoglobin, albumin, lymphocyte, 
CRP, HALP, SII, and PNI parameters (Table 2).

In multiple logistic regression analysis, HALP and PNI proved 
to be independent predictors of cancer metastasis in patients 
with pericardial effusion (Table 3).

ROC analysis was performed to find the ideal cut-off values 
of HALP and PNI to predict cancer metastasis in patients with 
pericardial effusion. A HALP value of <0.2524 has an 80% 
sensitivity and an 81.4% specificity to predict cancer metastasis 
in patients with pericardial effusion. A PNI value of <36.18 
has a sensitivity of 74% and a specificity of 74.9% in predicting 
cancer metastasis in patients with pericardial effusion. The AUC 
of HALP proved to be higher than the AUC of PNI in predicting 
cancer metastasis in patients with pericardial effusion (Figure 1).

Discussion
To the best of our knowledge, this is the first study to 

compare HALP, SII, and PNI scores in cancer research 
among patients with pericardial effusion who underwent 
pericardiocentesis, and to look at the effect of these scoring 
systems on cancer development. In this study, HALP proved 
to have a greater predictive power for cancer metastasis 
than did PNI and SII. HALP can be used to predict cancer 
in patients undergoing cancer research, considering that it is 
an easy, quick, and effective biomarker. The HALP score in 
gastrointestinal cancers, including gastric cancer,17 esophageal 
squamous cell cance,18 advanced colorectal cancer,4 as well as 
in genitourinary cancers, including bladder cancer5 and renal 
cell carcinoma,19 has proven to have a prognostic role. It is also 
a very comprehensive index that shows both the nutritional 
and immune status of patients. Previous studies have shown 
that a high HALP score in other tumors can predict good 
therapeutic outcomes and prognosis.4,17,19

The HALP and PNI scores have quite similar diagnostic 
performances in determining the status of cancer metastasis; 
however, the HALP score appears to be stronger than the 
PNI. Many studies have shown that PNI plays a role in cancer 
prognosis.13 The most important reason why PNI can provide 
a reliable prediction of the prognosis in cancer patients is that 
lymphocytes help the immune system and hinder proliferation 
and metastasis in cancer cells.13 Serum albumin, another 
PNI component, can predict the prognosis by reflecting the 
nutritional status of the body, which is a determining factor in 
the immune reactions of cancer cells.13 In many studies, low-
level PNI has been associated with outcomes, including cancer 
with negative tumor characteristics in lung cancer, poorly 
differentiated cancer, large-sized cancer, and metastasis.20 It 
has been shown that a lower PNI level can predict a more 
aggressive cancer and a worse prognosis of lung cancer.21 In 
our study, the PNI level proved to be quite low in patients 
with cancer metastasis.

Among the most important factors in the cancer 
inflammation pathway are chemokines, cytokines, and small 
inflammatory proteins, all of which provide intracellular 
communication in the tumor microenvironment, as well 
as connection and communication between cells, which is 

Table 1 – Distribution of patients diagnosed with cancer

Cancer Type Number of patients (n: 84)(%)

Lung cancer 45 (%53.57)

Breast cancer 11 (%13)

Gastric cancer 8 (%9.52)

Leukemia 4 (%4.76)

Prostate cancer 4 (%4.76)

Lymphoma 3 (%3.57)

Renal cancer 2 (%2.38)

Colon cancer 2 (%2.38)

Testis cancer 2 (%2.38)

Bladder cancer 1 (%1.19)

Soft tissue cancer 1 (%1.19)

Thyroid cancer 1 (%1.19)

3



Arq Bras Cardiol. 2024; 121(1):e20230376

Original Article

Koyun et al.
Scores Indicating Cancer Metastasis

Table 2 – Comparison of cancer status and various variables

Variables

Cancer

p-valueNo
(n=199)

Yes
(n=84)

Age (years) 63±15.9 60.6±16 0.26

Sex n(%)  

   Female 114(57.2) 36(42.8) 0.028

   Male 85(42.8) 48(57.2)

LVEF (%) 50.7±12.8 51±13.4 0.64

HT n(%) 47(23.6) 16(19) 0.44

CAD n(%) 14(7) 3(3.6) 0.411

Hemoglobin (g/dL) 13.1±1.9 11±1.7 <0.001

RBC (106/uL) 4.45±0.79 4.29±0.82 0.14

WBC (103/uL) 9.3±4.3 8.6±4.7 0.2

LDL (mg/dL) 97.2±40 90.7±38.2 0.25

HDL (mg/dL) 35.9±14.8 34±14.3 0.35

DM n(%) 33(18.0) 8(11.3) 0.138

Uric asid (mg/dL) 6.27±2.4 6.15±2.3 0.76

BUN (mg/dL) 20.4±14.6 19.7±11.7 0.672

Creatinine (mg/dL) 0.8(0.7-1.0) 0.9(0.7-1.0) 0.128

GFR (ml/min/m2) 79.7±21.9 83.2±17.4 0.15

BASO (103/uL) 0.02(0.01-0.04) 0.02(0.01-0.05) 0.16

EO (103/uL) 0.08(0.01-0.18) 0.07(0.02-0.16) 0.78

HCT (%) 38.3±5.9 37.4±7 0.271

MCH 28.3±4.7 28.3±2.6 0.91

MCV (fL) 85.8±8.10 86.8±8.1 0.61

MONO (103/uL) 0.55(0.40-0.80) 0.55(0.38-0.80) 0.37

MPV (fL) 9.3±1.26 9.3±1.46 0.34

NEUT (103/uL) 7.4±4.6 7.2±4.4 0.69

PCT  (%) 0.24±0.11 0.23±0.15 0.36

PDW  (%) 19.55±11.6 18.2±10.3 0.37

RDW  (%) 15.5±2.6 15.5±2.6 0.37

Albumin (g/dL) 3.92±0.45 3.3±0.56 <0.001

Lymphocyte (103/uL) 1.84±0.66 1.29±0.81 <0.001

Platelet (103/uL) 234±88.7 259.7±122.00 0.095

Total cholesterol 162.4±52.00 152.6±47.8 0.18

CRP (mg/L) 24.7(8.4-81.2) 56.0(15.0-119.0) 0.006

HALP 0.32(0.20-0.49) 0.173(0.125-0.175) <0.001

SII 857.8(528-1664) 1329.8(697-2272.2) <0.001

PNI 39.8±4.8 33.1±5.6 <0.001

Data are expressed as n(%), mean ± standard deviation, median(1st quartile - 3rd quartile). LVEF: left ventricular ejection fraction; HT: 
hypertension; CAD: coronary artery disease; RBC: red blood cells; WBC: white blood cells; LDL: low density lipoprotein; HDL: high density 
lipoprotein; DM: diabetes mellitus; BUN: blood urea nitrogen; GFR: glomerular filtration rate; BASO: basophil; EO: eosinophil; HCT: hematocrit; 
MCH: mean corpuscular hemoglobin; MCV: mean corpuscular volume; Mono: monocyte;  MPV: mean platelet volume; NEUT: neutrophyl; PCT: 
procalcitonin; PDW: platelet distribution width; RDW: redcell distribution width; CRP: C-reactive protein; SII: systemic immune-inflammation index; 
PNI: prognostic nutritional index.
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very important when predicting invasion, angiogenesis, tumor 
growth, and metastasis. In addition, tumor necrosis and cytokine-
mediated transcription factor activation also play important 
roles.6 The inflammatory process in pericardial effusion occurs 
depending on the pathological process. Accordingly, fluid 
production in the pericardial area increases. SII shows us the 
balance between the inflammatory and immune processes.22 SII 

proved to be a promising index for hepatocellular carcinoma, 
gastric cancer, small cell lung cancer, and prostate cancer.23 A high 
SII level indicates changes that favor cancer initiation, progression, 
and metastasis in cancer patients.8 This can be explained by the 
fact that the SII levels of the cancer patients group were higher 
than those of the patients in the non-cancer group.

In our study, the most common cancer causing pericardial 
effusion was lung cancer, followed by breast and stomach cancer. 
Prostate and colorectal cancer in men and breast and colorectal 
cancers in women are also common cancers, similar to lung 
cancer. However, it was observed that these types of cancer did 
not cause pericardial effusion as much as lung cancer did. This 
may be related to the fact that lung cancer metastasizes more to 
the pericardium.21 In addition, in this study, the male sex ratio 
proved to be higher among patients with cancer. According to the 
Global Cancer Statistics report, lung cancer incidence and death 
rates are reported to be approximately 2-fold higher in men than 
in women.21 According to data obtained from the Turkey Lung 
Cancer Map Project, 90.4% of all lung cancer cases are male.24 
Since lung cancer is most common in men, the high rate of cancer 
in men in our study can be explained in a similar manner. In 
addition, the low number of people diagnosed with cancer may 
have to the results from our study. Therefore, larger studies with 
a larger numbers of patients are warranted.

Anemia, which is among the cancer-related comorbidities, is 
frequently seen at the time of diagnosis25 and is commonly caused 
by chronic inflammation associated with cancer.26 In our study, the 
low hemoglobin level in patients diagnosed with cancer can be 
explained by chronic inflammation. However, since the etiology 
of anemia in cancer patients has not been investigated in detail, 
the causes of low hemoglobin have not been fully clarified.

Figure 1 – ROC graphs of HALP and PNI scores. HALP: hemoglobin-albumin-
lymphocyte-platelet index; PNI: prognostic nutritional index.

Table 3 – Evaluation of risk factors that may affect definitive cancer status 

Variables

Cancer

Univariate analyses Multivariate analyses

Odds Ratio (95% CI) p-value Odds Ratio (95% CI) p-value

Sex n(%)  

   Female 1 0.027

   Male 1.788(1.068-2.994)

Hemoglobin (g/dL) 0.514(0.427-0.619) <0.001

Albumin (g/dL) 0.066(0.027-0.158) <0.001

Lymphocyte (103/uL) 0.318(0.174-0.583) <0.001

HALP 0.003(0.001-0.041) <0.001 0.006(0.001-0.090) <0.001

PNI 0.831(0.773-0.894) <0.001 0.825(0.763-0.893) <0.001

Age (years) 991(975-1007) 0.262

DM n(%) 515(227-1172) 0.114

Creatinine (mg/dL) 848(646-1113) 0.236

Platelet (103/uL) 1002(1000-1005) 0.059

CRP (mg/L) 1005(1002-1009) 0.004

SII 1000(1000-1001) <0.001

CI: confidence ınterval; HALP: hemoglobin-albumin-lymphocyte-platelet index; PNI: prognostic nutritional index; DM: diabetes mellitus; CRP: C-reactive 
protein; SII: systemic immune-inflamation index.
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In cancer patients, hypoalbuminemia has been associated with 
a systemic inflammatory reaction and malnutrition in patients.27 
Increased CRP levels have been associated with decreased T 
lymphocyte response to cancer cells.28 In our study, high CRP 
and low albumin values in cancer patients can be explained in 
a similar manner.

Recent studies show us that a systemic inflammatory response 
may play an important role in the development and progression 
of cancer.29 Cancer-related systemic inflammation causes 
lymphopenia in patients,30 which provides a logical explanation for 
the low lymphocyte levels in cancer patients in the present study.

Limitations
This study has several limitations. It is a retrospective study. 

Therefore, the prognosis could not be commented on, as the 
patients did not receive follow-up. More large-scale, multicenter 
studies with follow-up are needed to define the role of HALP 
and PNI in the pathophysiology of cancer. Although this study 
identified an association between those scores and a malignant 
pericardial effusion, those scores are meant to determine prognosis 
in those who were already diagnosed with cancer. Those scores 
can be realtively high in any chronic disease, which can lead to 
misleading results.

Conclusion
HALP and PNI are scoring systems with high predictive power 

for cancer metastasis. These scoring systems are easy, quick, and 
effective tests that can be used in cancer screening.

Author Contributions
Conception and design of the research; Acquisition of 

data; Analysis and interpretation of the data; Statistical 
analysis; Writing of the manuscript and Critical revision of 
the manuscript for important intellectual content: Koyun E, 
Dindaş F, Sahin A, Cerik IB, Dogdus M.

Potential conflict of interest 

No potential conflict of interest relevant to this article was 
reported. 

Sources of funding 

There were no external funding sources for this study. 

Study association 

This study is not associated with any thesis or dissertation 
work.

Ethics approval and consent to participate 

This study was approved by the Ethics Committee of the 
Sivas Cumhuriyet University Ethics Committee under the 
protocol number 2022-10/11. All the procedures in this study 
were in accordance with the 1975 Helsinki Declaration, 
updated in 2013. Informed consent was obtained from all 
participants included in the study.

1.	 Adler Y, Charron P, Imazio M, Badano L, Barón-Esquivias G, Bogaert J, et 
al. 2015 ESC Guidelines for the Diagnosis and Management of Pericardial 
Diseases: The Task Force for the Diagnosis and Management of Pericardial 
Diseases of the European Society of Cardiology (ESC)Endorsed by: The 
European Association for Cardio-Thoracic Surgery (EACTS). Eur Heart J. 
2015;36(42):2921-64. doi: 10.1093/eurheartj/ehv318. 

2.	 Corey GR, Campbell PT, Van Trigt P, Kenney RT, O’Connor CM, Sheikh KH, 
et al. Etiology of Large Pericardial Effusions. Am J Med. 1993;95(2):209-13. 
doi: 10.1016/0002-9343(93)90262-n. 

3.	 Shen XB, Zhang YX, Wang W, Pan YY. The Hemoglobin, Albumin, 
Lymphocyte, and Platelet (HALP) Score in Patients with Small Cell Lung 
Cancer Before First-Line Treatment with Etoposide and Progression-Free 
Survival. Med Sci Monit. 2019;25:5630-9. doi: 10.12659/MSM.917968.

4.	 Jiang H, Li H, Li A, Tang E, Xu D, Chen Y, et al. Preoperative Combined 
Hemoglobin, Albumin, Lymphocyte and Platelet Levels Predict Survival 
in Patients with Locally Advanced Colorectal Cancer. Oncotarget. 
2016;7(44):72076-83. doi: 10.18632/oncotarget.12271. 

5.	 Peng D, Zhang CJ, Gong YQ, Hao H, Guan B, Li XS, et al. Prognostic 
Significance of HALP (Hemoglobin, Albumin, Lymphocyte and Platelet) 
in Patients with Bladder Cancer After Radical Cystectomy. Sci Rep. 
2018;8(1):794. doi: 10.1038/s41598-018-19146-y. 

6.	 Diakos CI, Charles KA, McMillan DC, Clarke SJ. Cancer-Related İnflammation 
and Treatment Effectiveness. Lancet Oncol. 2014;15(11):e493-503. doi: 
10.1016/S1470-2045(14)70263-3. 

7.	 Crusz SM, Balkwill FR. Inflammation and Cancer: Advances and New 
Agents. Nat Rev Clin Oncol. 2015;12(10):584-96. doi: 10.1038/
nrclinonc.2015.105. 

8.	 Chen JH, Zhai ET, Yuan YJ, Wu KM, Xu JB, Peng JJ, et al. Systemic İmmune-
İnflammation İndex for Predicting Prognosis of Colorectal Cancer. World 
J Gastroenterol. 2017;23(34):6261-72. doi: 10.3748/wjg.v23.i34.6261. 

9.	 Hu B, Yang XR, Xu Y, Sun YF, Sun C, Guo W, et al. Systemic İmmune-
İnflammation İndex Predicts Prognosis of Patients After Curative Resection 
for Hepatocellular Carcinoma. Clin Cancer Res. 2014;20(23):6212-22. 
doi: 10.1158/1078-0432.CCR-14-0442. 

10.	 Tokunaga R, Sakamoto Y, Nakagawa S, Miyamoto Y, Yoshida N, Oki E, et al. 
Prognostic Nutritional Index Predicts Severe Complications, Recurrence, 
and Poor Prognosis in Patients with Colorectal Cancer Undergoing Primary 
Tumor Resection. Dis Colon Rectum. 2015;58(11):1048-57. doi: 10.1097/
DCR.0000000000000458. 

11.	 Okadome K, Baba Y, Yagi T, Kiyozumi Y, Ishimoto T, Iwatsuki M, et al. 
Prognostic Nutritional Index, Tumor-infiltrating Lymphocytes, and 
Prognosis in Patients with Esophageal Cancer. Ann Surg. 2020;271(4):693-
700. doi: 10.1097/SLA.0000000000002985. 

12.	 Buzby GP, Mullen JL, Matthews DC, Hobbs CL, Rosato EF. Prognostic 
Nutritional Index in Gastrointestinal Surgery. Am J Surg. 1980;139(1):160-
7. doi: 10.1016/0002-9610(80)90246-9. 

13.	 Wang D, Hu X, Xiao L, Long G, Yao L, Wang Z, et al. Prognostic Nutritional Index 
and Systemic Immune-Inflammation Index Predict the Prognosis of Patients with 
HCC. J Gastrointest Surg. 2021;25(2):421-7. doi: 10.1007/s11605-019-04492-7. 

14.	 Zhang H, Shang X, Ren P, Gong L, Ahmed A, Ma Z, et al. The Predictive 
Value of a Preoperative Systemic İmmune-İnflammation İndex and 
Prognostic Nutritional İndex in Patients with Esophageal Squamous 
Cell Carcinoma. J Cell Physiol. 2019;234(2):1794-802. doi: 10.1002/
jcp.27052. 

References

6



Arq Bras Cardiol. 2024; 121(1):e20230376

Original Article

Koyun et al.
Scores Indicating Cancer Metastasis

This is an open-access article distributed under the terms of the Creative Commons Attribution License

15.	 Huang X, Hu H, Zhang W, Shao Z. Prognostic Value of Prognostic Nutritional 
Index and Systemic Immune-Inflammation index in Patients with Osteosarcoma. 
J Cell Physiol. 2019;234(10):18408-14. doi: 10.1002/jcp.28476. 

16.	 Imazio M, Adler Y. Management of Pericardial Effusion. Eur Heart J. 
2013;34(16):1186-97. doi: 10.1093/eurheartj/ehs372. 

17.	 Chen XL, Xue L, Wang W, Chen HN, Zhang WH, Liu K, et al. Prognostic 
Significance of the Combination of Preoperative Hemoglobin, Albumin, 
Lymphocyte and Platelet in Patients with Gastric Carcinoma: A Retrospective 
Cohort Study. Oncotarget. 2015;6(38):41370-82. doi: 10.18632/
oncotarget.5629. 

18.	 Cong L, Hu L. The Value of the Combination of Hemoglobin, Albumin, 
Lymphocyte and Platelet in Predicting Platinum-Based Chemoradiotherapy 
Response in Male Patients with Esophageal Squamous Cell Carcinoma. Int 
Immunopharmacol. 2017;46:75-9. doi: 10.1016/j.intimp.2017.02.027. 

19.	 Peng D, Zhang CJ, Tang Q, Zhang L, Yang KW, Yu XT, et al. Prognostic 
Significance of the Combination of Preoperative Hemoglobin and Albumin 
Levels and Lymphocyte and Platelet Counts (HALP) in Patients with Renal 
Cell Carcinoma After Nephrectomy. BMC Urol. 2018;18(1):20. doi: 
10.1186/s12894-018-0333-8. 

20.	 Chen P, Wang C, Cheng B, Nesa EU, Liu Y, Jia Y, et al. Plasma Fibrinogen and 
Serum Albumin Levels (FA Score) Act as a Promising Prognostic İndicator in 
Non-Small Cell Lung Cancer. Onco Targets Ther. 2017;10:3107-18. doi: 
10.2147/OTT.S138854. 

21.	 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. 
Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and 
Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin. 
2021;71(3):209-49. doi: 10.3322/caac.21660. 

22.	 Yılmaz A, Tekin S, Bilici M, Yılmaz H. Clinical Significance of Inflammatory 
Indexes in Patients with Epithelial Ovarian Cancer. Acta Oncol Tur. 2020; 
53(3): 402-9. doi: 10.5505/aot.2020.38981. 53(3): 402-09

23.	 Hong X, Cui B, Wang M, Yang Z, Wang L, Xu Q. Systemic Immune-
İnflammation Index, Based on Platelet Counts and Neutrophil-
Lymphocyte Ratio, ıs Useful for Predicting Prognosis in Small Cell 
Lung Cancer. Tohoku J Exp Med. 2015;236(4):297-304. doi: 10.1620/
tjem.236.297. 

24.	 Turkish Thoracic Society. Basic Lung Health Problems and Solution 
Suggestions in Turkey. Ancara: Turkish Thoracic Society; 2010.

25.	 Madeddu C, Gramignano G, Astara G, Demontis R, Sanna E, Atzeni V, 
et al. Pathogenesis and Treatment Options of Cancer Related Anemia: 
Perspective for a Targeted Mechanism-Based Approach. Front Physiol. 
2018;9:1294. doi: 10.3389/fphys.2018.01294. 

26.	 Macciò A, Madeddu C, Gramignano G, Mulas C, Tanca L, Cherchi 
MC, et al. The Role of Inflammation, Iron, and Nutritional Status in 
Cancer-Related Anemia: Results of a Large, Prospective, Observational 
S tudy.  Haemato log ica .  2015;100(1) :124-32.  doi :  10.3324/
haematol.2014.112813. 

27.	 McMillan DC, Elahi MM, Sattar N, Angerson WJ, Johnstone J, McArdle CS. 
Measurement of the Systemic İnflammatory Response Predicts Cancer-
Specific and Non-Cancer Survival in Patients with Cancer. Nutr Cancer. 
2001;41(1-2):64-9. doi: 10.1080/01635581.2001.9680613. 

28.	 Schumacher K, Haensch W, Röefzaad C, Schlag PM. Prognostic 
Significance of Activated CD8(+) T Cell Infiltrations Within Esophageal 
Carcinomas. Cancer Res. 2001;61(10):3932-6. 

29.	 Huang WY, Berndt SI, Shiels MS, Katki HA, Chaturvedi AK, Wentzensen 
N, et al. Circulating Inflammation Markers and Colorectal Adenoma Risk. 
Carcinogenesis. 2019;40(6):765-70. doi: 10.1093/carcin/bgz027. 

30.	 Milner JD, Ward JM, Keane-Myers A, Paul WE. Lymphopenic Mice 
Reconstituted with Limited Repertoire T Cells Develop Severe, 
Multiorgan, Th2-Associated İnflammatory Disease. Proc Natl Acad Sci 
U S A. 2007;104(2):576-81. doi: 10.1073/pnas.0610289104.

7


