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Abstract 
 

Aim: The aim of this study was to evaluate the prognostic significance of the Sys-
temic Immune Inflammation Index (SII) in patients with a diagnosis of Chronic 
Obstructive Pulmonary Disease (COPD). We will evaluate whether SII is a simple 
and effective index that can be used to predict emergency department outcomes in 
patients with COPD. 

Materials and Methods: This study was planned as a single-center retrospective 
observational study. Patients older than 18 years of age who were diagnosed with 
COPD exacerbation in the emergency department were included, and complaints, 
laboratory characteristics, and background information of the patients were acces-
sed and recorded in the data registration form. SII=Platelet count x Neutrophil 
count/Lymphocyte count was calculated and its power in predicting outcome was 
analyzed. 

Results: A total of 177 patients were included in the study, and the mean age was 
calculated as 72.11±9.96 years. Dyspnea was found to be the most common comp-
laint in 159(89.8) patients. While 123 of the patients were discharged from the 
emergency department; 22 of them were admitted to the service and 32 of them 
were admitted to the intensive care unit. It was observed that 68 of 177 patients 
resulted in exitus. In the analysis of the area under the curve for the outcome, it 
was statistically determined that the SII value is a differential diagnosis(p<0.001). 
The significant differential diagnosis value for SII in the outcome is over 2282.54. 
However, SII is not a differential diagnosis for survivors in COPD patients
(p=0.572). 

Conclusion: Our results show that SII can be used as an indicator of outcomes in 
COPD patients and a potential tool in the evaluation of the prognosis of the disea-
se. 
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Özet 
 

Amaç: Bu çalışmanın amacı, Kronik Obstruktif Akciğer Hastalığı (KOAH) tanılı 
hastalarda Sistemik İmmün İnflamasyon İndeksi'nin (SII) prognostik önemini de-
ğerlendirmektir. SII'nin KOAH hastalarının acil serviste sonlanımını öngörmek 
için kullanılabilecek basit ve etkili bir indeks olup olmadığını değerlendireceğiz. 

Gereç ve Yöntem: Bu çalışma tek merkezli retrospektif gözlemsel bir çalışma 
olarak planlanmıştır. 18 yaşından büyük olan ve acil serviste KOAH alevlenme 
tanısı konulan hastalar dahil edilmiş olup hastaların sistem üzerinden başvuru şika-
yeti, laboratuvar özellikleri ve özgeçmiş bilgilerine ulaşılıp veri kayıt formuna not 
edilmiştir. SII = Trombosit sayısı x Nötrofil sayısı/Lenfosit sayısı formulü ile he-
saplanıp sonlanımı öngörmedeki gücü analiz edilmiştir. 

Bulgular: Çalışmaya toplam 177 hasta dahil edişmiş olup ortalama yaş 
72,11±9,96 olarak hesaplandı. En sık başvuru şikayetinin 159 (89,8) hastada görü-
len dispne olduğu bulundu. Hastaların 123 tanesi acil servisten taburcu olurken; 22 
tanesi servise, 32 tanesi yoğun bakım ünitesine yatırıldı. 177 hastadan 68 tanesinin 
exitus ile sonuçlandığı görüldü. Sonlanım için yaptığımız eğri altında kalan alan 
analizinde SII değerinin ayırıcı bir tanı olduğu istatistik olarak belirlenmiştir 
(p<0,001). Sonlanımda SII için anlamlı ayırıcı tanı değeri 2282,54 üzerinde olma-
sıdır. Fakat SII, KOAH hastalarında survivor için ayırıcı bir tanı değildir 
(p=0,572). 

Sonuç: Sonuçlarımız, SII'nin KOAH hastalarında sonlanımın bir göstergesi olarak 
kullanılabileceğini ve hastalığın prognozunun değerlendirilmesinde potansiyel bir 
araç olabileceğini göstermektedir. 
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INTRODUCTION 

C 
hronic Obstructive Pulmonary Disease 
(COPD) is a lung disease in which airflow 
is constantly obstructed, primarily caused 
by factors such as smoking and air pollu-

tion (1). The disease is an increasing health problem 
worldwide and tends to be seen especially in the el-
derly population (1,2). COPD patients usually pre-
sent to the emergency department with symptoms 
such as shortness of breath, cough, and sputum pro-
duction (3). Admissions to the emergency depart-
ment are usually the result of an exacerbation of the 
disease, which may negatively affect the quality of 
life and prognosis of patients with COPD (3,4). Se-
veral parameters, such as the general condition of the 
patient, severity of COPD, respiratory and heart rate, 
oxygen saturation, and comorbid diseases can be 
used to predict the outcome of COPD patients in the 
emergency department (5). 

 
Systemic Immune Inflammation Index (SII) 

is a parameter calculated from neutrophil, platelet, 
and lymphocyte counts (6). SII is calculated using 
the formula of neutrophil count times platelet count 
divided by lymphocyte count (6). SII has been used 
as a prognostic tool in several studies, especially in 
the field of oncology (7,8,9). SII has been associated 
with the ability to predict the prognosis of patients in 
several cancer types, including hepatocellular carci-
noma, gastric cancer, bladder cancer, and esophageal 
cancer (7,8,9). There are limited studies on the abi-
lity of SII to predict prognosis in patients with 
COPD. However, some studies have shown that SII 
has potential value in predicting the risk of exacerba-
tion of the disease in COPD patients (10). 

In COPD, the effects of many different indi-
ces such as BODE (Body mass index, airflow Obst-
ruction, Dyspnea, and Exercise capacity) index on 
prognosis, as well as markers such as C-reactive pro-
tein (CRP) and procalcitonin, which are indicators of 
inflammation, were investigated (11,12). However, 
there is no clear biomarker or classification recom-
mended by the guidelines as a prognostic indicator. 
This study aims to predict the prognosis in COPD 
patients using SII, which can be easily calculated 
from laboratory parameters. Learning more about the 
potential role of SII in determining the prognosis of 
COPD is an important step toward personalizing pa-
tients' treatment and improving outcomes. 

 
MATERIALS AND METHODS 

 
Study design 

This study was planned as a single-center ret-
rospective observational study. It was started after 
the patients between 1.1.2023 and 1.6.2023 were 
included in the tertiary training and research hospital 
emergency department and after the approval of our 
hospital's non-interventional research ethics commit-
tee before starting the study. 

Study population 
 
Adults (over 18 years of age) and patients 

who presented to the emergency department with 
COPD exacerbation symptoms, such as shortness of 
breath, cough, and increased sputum and diagnosed 
with COPD exacerbation were included in this study. 
Patients under the age of 18, trauma patients, pati-
ents with missing data, and patients whose outcomes 
could not be followed up (referred or refused treat-
ment) were excluded from the study. Some diseases 
may cause differences in hemogram parameters, but 
patients who have these diseases were not excluded 
from the study. 
Study protocol and data collection 

 
Complaints at presentation, laboratory cha-

racteristics, and background information of the pati-
ents included in the study were accessed through the 
system and recorded in the data registration form. 
Laboratory characteristics were sorted and categori-
zed. Through the hemogram parameters, Platelet co-
unt, Neutrophil count, and Lymphocyte count were 
used to calculate the SII index. The “SII = Platelet 
count x Neutrophil count/Lymphocyte count” formu-
la was calculated and its power in predicting outco-
me was investigated. Background information and 
application complaints of the patients with other la-
boratory parameters were examined whether there is 
a relationship with the SII index. The recorded data 
was used for statistical analysis. 
Statistical Analysis 

 
Number and percentage were calculated for 

categorical variables, and mean and standard devia-
tion for numerical variables. Histogram curves, kur-
tosis, skewness, and the Shapiro-Wilk test were 
employed to determine whether continuous variables 
were normally distributed. Student-t-test was used to 
compare the means of the two groups. All statistical 
calculations were carried out on SPSS 22.0 software 
and at a 95% confidence interval. 
 
RESULTS 

 

A total of 177 patients were included in the 
study and 62 of them were women. The mean age 
was calculated as 72.11±9.96 years. Dyspnea was 
found to be the most common complaint in 159 
(89.8) patients. While 123 of the patients were disc-
harged from the emergency department; 22 of them 
were admitted to the service and 32 of them were 
admitted to the intensive care unit. It was observed 
that 68 of 177 patients resulted in exitus. The desc-
riptive characteristics of the patients are presented in 
Table 1. 
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When the measurement parameters including vital signs and laboratory data of the patients were 

examined, respiratory rate was higher than normal with an average of 20.27±3.60, WBC value was higher 
than normal, sat o2 value was lower than normal with 87.93±14.28, PaO2 value was average 76 It was fo-
und that it was lower than normal with .26±32.44, and the CRP value was found to be higher than normal 
with an average of 64.09±80.40. The mean SII value of all patients was calculated as 2573.47±4191.99. 
Measurement Parameters of the Patients are presented in Table 2. 
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The area under the curve for the SII value is statistically significant p<0.001 (0.705 (0.632-0.771)). 
The differential diagnosis value for SII is over 2282.54. In the analysis of the area under the curve for the 
outcome, it was statistically determined that the SII value is a differential diagnosis. In addition, the fact 
that this value is above 2282.54 is an important indicator in the selection of patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The area under the curve according to the SII value of the survivors is not statistically significant 
(p=0.572). Level II is not a differential diagnosis for survivor in COPD patients. 
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Higher PaCO2 values were found to be 1.048 (1.010-1.086) times (p=0.012) in patients whose out-
come was ward and intensive care unit compared to those who were discharged (odds ratio (OR)). A high 
CRP value was 1.011 (1.003-1.018) times higher (p=0.005) in patients who were hospitalized and in inten-
sive care units compared to those who were discharged (odds ratio (OR)). Other variables do not indicate 
risk according to outcome (p>0.05). 
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High PaCO2 value is 1.079 (1.027-1.135) times higher (p=0.003) than those who survive (odds ra-
tio (OR)). A high total bilirubin value is 1.045 (0.0-0.811) times more risky (odds ratio (OR)) in patients 
with ex (p=0.045). Other variables do not indicate risk according to survivor status (p>0.05). 
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DISCUSSION 
 

It is increasingly widely recognized that sys-
temic inflammation initiates and aggravates the pat-
hological process of chronic diseases. Numerous inf-
lammatory markers associated with prognosis and 
mortality in COPD patients have been discovered 
and targeted therapies have been recommended. We 
found that a high SII index among COPD patients 
was closely associated with increased mortality and 
all-cause mortality in the general population. In 
short, SII can be considered an effective predictor 
for the assessment of COPD patients. The screening 
tool can be used to quickly and at a relatively low 
cost identify high-risk patients with adverse health 
problems and risks of death. 

Although the SII value was not a sufficient 
parameter to show survival among COPD patients in 
this study, it was found to be statistically significant 
when correlated in terms of outcome (admission/
discharge). In addition, an SII value above 2282.54 
is an important indicator in the selection of patients. 

In line with the studies conducted by Abete et 
al. and Lassale et al., it has been suggested that SII is 
the first predictor of poor prognosis in cancer and 
may reflect the body's system inflammatory response 
(13, 14). Recently, in both large-scale general popu-
lation studies conducted by Jin et al. and Li et al., it 
was reported that high SII levels were associated 
with an increased risk of all-cause mortality in the 
general population (15, 16). In the study of Benz et 
al. in which they investigated the usability of SII in 
predicting mortality in patients with COPD and 
Asthma, middle-aged and elderly people with COPD 
(with and without sarcopenia) and middle-aged and 
elderly people with sarcopenia were only less likely 
to have an all-cause mortality risk compared to pe-
ople without COPD, asthma or sarcopenia. Additio-
nally, they observed that subjects with higher SII 
levels had an increased risk of death compared to 
those with lower SII levels. With these findings, they 
concluded that sarcopenia and high SII levels are 
important risk factors for mortality risk in individu-
als with and without COPD (17). Again, according 
to this study, the results showed that high SII levels 
increase the risk of death even in people without sar-
copenia, COPD, or asthma (17). However, in our 
study, no statistically significant relationship was 
found between SII and mortality. This may be due to 
our limited patient population, as well as the high 
number of additional comorbidities and thus morta-
lity due to our high mean age. 

In our study, it was concluded that SII is an 
easily calculated parameter that can be used to pre-
dict hospitalization. There is no parameter recom-
mended by the guidelines that can be used in deci-
ding hospitalization and discharge in patients with a 

diagnosis of COPD presenting to the emergency de-
partment. This decision is made depending on the 
general condition of the patient and the clinician's 
decision. As a result of our study, it was concluded 
that an SII value of 2282.54 and above may be an 
effective parameter in making the hospitalization 
decision and can be used for this purpose. This situa-
tion is seen as a result that can be effective in the 
operation of the emergency department, where the 
number of difficult patients is high and the hospitali-
zation decisions need to be acted quickly. 

LIMITATIONS 
 

Our study has several limitations. Initially, 
initial measurements of hemogram values were used, 
and the concentrations of these blood cells may 
change during follow-up. In addition, blood cell co-
unts may be affected by other factors, such as the 
measuring device, transport conditions, and special 
drugs, and this may have affected our results. Also, 
some parameters to measure the SII index we seek in 
the hemogram can be affected by some diseases, like 
anemia, leukemia, lymphoma, or some infectious 
diseases. However, this group of patients was not 
excluded from the study, so that could be a dominant 
limitation. In addition, the design of the study in the 
form of a retrospective file scan, its single-center 
design, and the limited number of patients stand out 
as other limitations. 

 

CONCLUSION 
 

This study investigated the prognostic signi-
ficance of the Systemic Immune Inflammation Index 
(SII) in patients diagnosed with Chronic Obstructive 
Pulmonary Disease (COPD). Our results suggest that 
SII can be used as an indicator of inflammation in 
COPD patients and may be a potential tool for asses-
sing the prognosis of the disease. 

Our data suggest that high SII values are as-
sociated with poorer outcomes in COPD patients. 
High-Level SII is associated with increased frequ-
ency of exacerbations and hospitalizations and nega-
tively impacts long-term survival rates. Therefore, 
SII can be used as a simple and effective index to 
determine the prognosis of COPD patients. 

 



 52 

 

REFERENCES 
 

 GBD 2015 Chronic Respiratory Disease Colla-
borators. (2017). Global, regional, and national de-
aths, prevalence, disability-adjusted life years, and 
years lived with disability for chronic obstructive 
pulmonary disease and asthma, 1990–2015: a syste-
matic analysis for the Global Burden of Disease 
Study 2015. The Lancet Respiratory Medicine, 5(9), 
691-706. 

 Lozano, R., Naghavi, M., Foreman, K., Lim, S., 
Shibuya, K., Aboyans, V., ... & Abraham, J. (2012). 
Global and regional mortality from 235 causes of 
death for 20 age groups in 1990 and 2010: a syste-
matic analysis for the Global Burden of Disease 
Study 2010. The lancet, 380(9859), 2095-2128. 

 Donaldson, G. C., Seemungal, T. A., Bhowmik, 
A., & Wedzicha, J. A. (2002). Relationship between 
exacerbation frequency and lung function decline in 
chronic obstructive pulmonary disease. Thorax, 57
(10), 847-852. 

 Seemungal, T. A., Donaldson, G. C., Paul, E. A., 
Bestall, J. C., Jeffries, D. J., & Wedzicha, J. A. 
(1998). Effect of exacerbation on quality of life in 
patients with chronic obstructive pulmonary disease. 
American journal of respiratory and critical care me-
dicine, 157(5), 1418-1422. 

 Emerman, C. L., Cydulka, R. K., & Effron, D. 
(1991). Use of peak expiratory flow rate in emer-
gency department evaluation of acute exacerbation 
of chronic obstructive pulmonary disease. Annals of 
Emergency Medicine, 20(7), 755-758. 

 Hu, B., Yang, X. R., Xu, Y., Sun, Y. F., Sun, C., 
Guo, W., ... & Zhou, J. (2014). Systemic immune-
inflammation index predicts prognosis of patients 
after curative resection for hepatocellular carcinoma. 
Clinical Cancer Research, 20(23), 6212-6222. 

 Zhang, W., Wang, R., Ma, W., Wu, Y., Maskey, 
N., Guo, Y., ... & Wang, L. (2019). Systemic immu-
ne-inflammation index predicts prognosis of bladder 
cancer patients after radical cystectomy. Annals of 
translational medicine, 7(18). 

 Geng, Y., Shao, Y., Zhu, D., Zheng, X., Zhou, 
Q., Zhou, W., ... & Shao, J. (2016). Systemic immu-
ne-inflammation index predicts prognosis of patients 
with esophageal squamous cell carcinoma: a propen-
sity score-matched analysis. Scientific Reports, 6, 
39482. 

 Hong, X., Cui, B., Wang, M., Yang, Z., Wang, 
L., & Xu, Q. (2015). Systemic Immune-
inflammation Index, Based on Platelet Counts and 
Neutrophil-Lymphocyte Ratio, Is Useful for Predic-
ting Prognosis in Small Cell Lung Cancer. Tohoku 
Journal of Experimental Medicine, 236(4), 297-304. 

 Garcia-Rio, F., Miravitlles, M., Soriano, J. B., 
Muñoz, L., Duran-Tauleria, E., Sánchez, G., ... & 
Ancochea, J. (2010). Systemic inflammation in chro-
nic obstructive pulmonary disease: a population-

based study. Respiratory Research, 11(1), 1-8. 

 Bafadhel, M., Umar, I., Gupta, S., Raj, J. V., Va-
ra, D. D., Entwisle, J. J., ... & Brightling, C. E. 
(2011). The role of CT scanning in multidimensional 
phenotyping of COPD. Chest, 140(3), 634-642. 

 Celli, B. R., Cote, C. G., Marin, J. M., Casanova, 
C., Montes de Oca, M., Mendez, R. A., ... & Cabral, 
H. J. (2004). The body-mass index, airflow obstruc-
tion, dyspnea, and exercise capacity index in chronic 
obstructive pulmonary disease. New England Jour-
nal of Medicine, 350(10), 1005-1012. 

 Abete, I., Lu, Y., Lassale, C., Verschuren, M., 
van der Schouw, Y., & Bueno-de-Mesquita, B. 
(2019). White cell counts in relation to mortality in a 
general population of cohort study in the Nether-
lands: a mediating effect or not?. BMJ open, 9(10), 
e030949. 

 Lassale, C., Curtis, A., Abete, I., van der 
Schouw, Y. T., Verschuren, W. M. M., Lu, Y., & Bue-
no-de-Mesquita, H. B. A. (2018). Elements of the 
complete blood count associated with cardiovascular 
disease incidence: Findings from the EPIC-NL co-
hort study. Scientific reports, 8(1), 3290. 

 Jin, Z., Wu, Q., Chen, S., Gao, J., Li, X., Zhang, 
X., Zhou, Y., He, D., Cheng, Z., Zhu, Y., & Wu, S. 
(2021). The Associations of Two Novel Inflamma-
tion Indexes, SII and SIRI with the Risks for Cardio-
vascular Diseases and All-Cause Mortality: A Ten-
Year Follow-Up Study in 85,154 Individuals. Jour-
nal of inflammation research, 14, 131–140. 

 Li, H., Wu, X., Bai, Y., Wei, W., Li, G., Fu, M., 
Jie, J., Wang, C., Guan, X., Feng, Y., Meng, H., Li, 
M., He, M., Zhang, X., & Guo, H. (2021). Physical 
activity attenuates the associations of systemic im-
mune-inflammation index with total and cause-
specific mortality among middle-aged and older po-
pulations. Scientific reports, 11(1), 12532. 
17.Benz, E., Wijnant, S. R. A., Trajanoska, K., Arin-
ze, J. T., de Roos, E. W., de Ridder, M., Williams, 
R., van Rooij, F., Verhamme, K. M. C., Ikram, M. 
A., Stricker, B. H., Rivadeneira, F., Lahousse, L., & 
Brusselle, G. G. (2022). Sarcopenia, systemic immu-
ne-inflammation index and all-cause mortality in 
middle-aged and older people with COPD and 
asthma: a population-based study. ERJ open rese-
arch, 8(1), 00628-2021. 


