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The Prognostic Importance of the Systemic Immune Inflammation Index (SII) in Patients with Chronic Obstructive Pulmonary

Disease (COPD)

Kronik Obstruktif Akciger Hastahg (KOAH) Tamh Hastalarda Sistemik immiin inflamasyon indeksinin (SIT) Prognostik Onemi

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 72.114+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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Ozet

Amag: Bu calismanin amaci, Kronik Obstruktif Akciger Hastaligi (KOAH) tanili
hastalarda Sistemik immiin inflamasyon Indeksi'nin (SII) prognostik énemini de-
gerlendirmektir. SII'nin KOAH hastalarinin acil serviste sonlanimini 6ngormek
i¢in kullanilabilecek basit ve etkili bir indeks olup olmadigini1 degerlendirecegiz.

Gere¢ ve Yontem: Bu calisma tek merkezli retrospektif gozlemsel bir ¢aligma
olarak planlanmustir. 18 yasindan biiyiikk olan ve acil serviste KOAH alevlenme
tanis1 konulan hastalar dahil edilmis olup hastalarin sistem {izerinden basvuru sika-
yeti, laboratuvar 6zellikleri ve 6zgegmis bilgilerine ulasilip veri kayit formuna not
edilmistir. SIT = Trombosit sayist x Notrofil sayisi/Lenfosit sayisi formuli ile he-
saplanip sonlanimi 6ngdrmedeki giicii analiz edilmistir.

Bulgular: Calismaya toplam 177 hasta dahil edismis olup ortalama yas
72,11£9,96 olarak hesaplandi. En sik basvuru sikayetinin 159 (89,8) hastada gorii-
len dispne oldugu bulundu. Hastalarin 123 tanesi acil servisten taburcu olurken; 22
tanesi servise, 32 tanesi yogun bakim iinitesine yatirildi. 177 hastadan 68 tanesinin
exitus ile sonuglandigi goriildi. Sonlanim igin yaptigimiz egri altinda kalan alan
analizinde SII degerinin ayirici bir tant oldugu istatistik olarak belirlenmistir
(»<0,001). Sonlanimda SII i¢in anlaml1 ayirict tan1 degeri 2282,54 {izerinde olma-
sidir. Fakat SII, KOAH hastalarinda survivor i¢in ayirict bir tanmi degildir
(»p=0,572).

Sonug¢: Sonuglarimiz, SII'nin KOAH hastalarinda sonlanimin bir gostergesi olarak

kullanilabilecegini ve hastaligin prognozunun degerlendirilmesinde potansiyel bir
arac olabilecegini gostermektedir.
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INTRODUCTION
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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Table 1: Descriptive Characteristics of the Patients (n=177)

Variables Statistics
Age

x£5d 2,11£9.96
M (min-max) T2(41-92)
Sex, 1 (%)

Female 62 (35,00
Male 115 (65.0)
Complaint. » (%)

Diyspnea 159 (89.5)
Cough 5(2.8)
Increase in sputum 3N
Chest pain 10 (3,6)
Outcome, 7 [%4)

Diizcharge 123 (89.5)
Service Admission 22(12.4)
ICU 32(18.1)
Survivor, n (%)

Survivor 109 (61.6)
Ex 68 (38.4)

x: Mean, sd- Standart deviation, M- Median

IO Infensive care unit

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 20.2743.60, WBC value was higher
than normal, sat 02 value was lower than normal with 87.934+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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Table 2: Measurement Parameters of Patients

Statistics
Variables

I=sd M (min-menc)
Sistolic BP 141,75=31.55 135 (78-251)
Diastolic BP 76,58=14 81 T8 (33-120)
Heart rate 01,80=19.71 Q0 (532-190)
ERespiratory rate 20.27£3. 60 20 (12-40)
Fever 36,35=0.26 36,3 (34.5-38)
WEC 10,9493 935 (3-2934)
Neutrophil 919924 T.06 (1.7-83.8)
Eosinophil 0.32=1,37 0.1 (0-14)
Lymphocyte 1,68=1.51 1,39 (0.1-11,7)
Platelets 262, 88=111.72 251 (2,4-939)
SII 2573474101 99 124775 (3.42-35919 66)
Hghb 13 81=15,18 12,4 (3,6-195)
Sp02 27,9314 28 93,9 (27-100)
Pa02 76,2632 44 70 (24-207)
PaCO2 43, 90=14.01 40,1 (7.4-93.7)
pH 7.33x0,51 7.4(0,7-7,72
Lactate 1,60=1.23 1.2(0,3-8,9)
Creatinine 48324506 1,12 (0,05-399)
BUN 27.45%19.73 21 (3-124)
AST 45,52+187 44 22 (1-2488)
ALT 28,8789 25 15 (3-1037)
Total bilirubin 0,380,453 0.5 (0,04-4.400
Direct bilirubin 0.20+0,23 0,16 (0-2.4)
Indirect bilirubin 0,37=0,28 031 (0-2)
CRP 64,09=+80,40 26,7 (0.4-354)
Sodium 137,26=10.40 138 (13,6-156)
Potassium 4.74+0,73 4,68 (3.37-9.7)
Calsium 8.89+0,88 9(1,04-10.3)
INR 1,35+1,50 1,13 (0.31-19.43)
PT 14, 71£3.20 13,6 (10,6-36)
APTT 31,87+6.41 31(12,1-39)

x: Mean, sd- Standart deviation, M- Median
BP: Blood Pressure, WBC: White Blood Cells, SII: Systemic Immune Inflammation Index, BUN: Blood Urea
Nifrogen, AST' Aspariate Transaminase, ALT: Alanine Transaminase, CRP: C-Reactive Frofgin, INR:

International Normalized Ratio, PI" Prothrombin Iime, APTT: Activated Partial Thromboplastin Time
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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.

Table 3: SII ROC Analvsis by Outcome (outcome: discharged and others)
Area under the curve (ALUC) 2093

Area under the s
Confidence limits itivite ity Lirmi
curve (ALC) € £ Sensitivity Selectivity Limits
Lower limit Upper limit
SII 0,703 0,045 <0001 0632 0,771 3026 82,93 >2282.54

ST Systemic Jmmnme Inflammation Index
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9}]
o

Sensitivity

i
o

]
o

0 20 40 60 80 100
100-Specfficity

Figure 1. SIT ROC Analysis by Qutcome

The area under the curve according to the SII value of the survivors is not statistically significant

(p=0.572). Level Il is not a differential diagnosis for survivor in COPD patients.
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Table 4: SII ROC Analvsis by Survivor Status

Agea under the curve(AUC) 20035

Area under the - - .. ..
Confidence limits r .
curve (AUC) e 2 Sensitivity Selectivity Limits

Lower limits Upper limits
SII 0325 0,044 0372 0,449 0.631 61,76 48,62 -

SIT: Systemic Impnune Tnflammation Index
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Figure 2. SII ROC Analysis by Survivor Status

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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Table 5: Logistic Regression Analvsis by Outcome (outcome: discharged and others)
95% C.Lfor EXP(f)

g 52 Wald df P Exp ()
Lower Upper

Constant -43.398 37,206 1,439 1 0,222 0.000
Sistolic BP 0,008 0,010 0,622 1 0.430 1.008 0,988 1,027
Diastolic BP -0,026 0,020 1,726 1 0,189 0.975 0,938 1,013
Heart rate 0000 0012 0,000 1 0,995 1.000 0.978 1.024
Respiratory Rate 0.081 0,059 1,865 1 0,172 1.084 0,965 1,218
Fever 1.449 0,934 2,406 1 0,121 4.259 0,683 26,573
WEBC 0,109 0,177 0,375 1 0,340 1.113 0,787 1,578
Neutrophil -0,182 0,215 0,799 1 0.372 0.825 0,341 1.258
Eosinophil -2,800 1,801 2,417 1 0,120 0.061 0,002 2,075
Lymphocyte 0,106  0.170 0,388 1 0,333 1.112 0,797 1,352
Platelets 0,000 0,003 0,007 1 0.934 1.000 0,995 1,005
SII 0,000 0,000 1,756 1 0,185 1.000 1,000 1,000
Hghb -0,124 0,104 1.406 1 0.236 0,883 0,720 1,084
Sp02 -0,00% 0,020 0,227 1 0.634 0.991 0,953 1.030
Pa02 0,009 0,009 1,087 1 0,297 1.009 0,992 1,027
PaCO2 0,046  0.013 6,386 1 0,012 1.045 1.010 1.086
pH -1,743 1,353 1.661 1 0,197 0,175 0,012 2,479
Lactate 0,141 0,208 0,458 1 0,498 1.151 0,766 1,732
Creatinine -0,005 0,037 0,021 1 0,356 0,995 0,926 1,069
BUN 0,021 0.014 2,332 1 0,127 1.021 0,994 1,048
AST 0,000 0,005 0,003 1 0,960 1.000 0,985 1.010
ALT 0,001 0,009 0,022 1 0,881 1.001 0,984 1,018
Total Bilirabin -1,042 3,490 0,039 1 0.765 0.353 0,000 329904
Direct Bilirnbin 1.434 3397 0,178 1 0,673 4.194 0,005 3270096
Indirect Bilirubin 0371 3,995 0,020 1 0.286 1.770 0,001 4440337
CRFP 0,011 0,004 8.024 1 0,005 1.011 1.003 1.018
Sodium 0,050 0,052 0,943 1 0,331 1.052 0,950 1.164
Potassium -0,03% 0325 0,015 1 0.904 0.961 0,308 1.219
Calsium -0622 0371 2,808 1 0,094 0.337 0,259 1.111
INR -0,048 0,209 0,052 1 0.219 0.953 0,632 1,437
PT 0,008  0.050 0,023 1 0.366 1.008 0.914 1.112
APTT 0,029 0,038 0,377 1 0,448 1.029 0,958 1,108

BF: Blood Pressure, WBC: White Blood Cells, SII: Systemic Immune Inflammation Index, BUN: Blood Urea
Nitrogen, ASTS Aspartate Transamingse, AL Alanine Transaminase, CRFP: C-Reactive Frofein, INR:
Imternational Normalized Ratic, PI" Prothrombin Iime, APTT: Activated Partial Thromboplastin Time

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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Table 6: Logistic Regression Analvsis by Survivor Status

) 95% C.Lfor EXP(f)
i3 5e Wald df P Exp ()
Lower Upper

Constant -117.939 44,568 7.003 1 0,003 0,000

Sistolic BP 0,003 0,008 0,096 1 0,758 1,003 0.986 1.019
Diastolic BP 0,011 0,017 0,419 1 0,318 1.011 0,978 1,045
Heart rate -0,003 0,011 0,187 1 0,666 0,995 0,975 1.017
Respiratory Rate -0,079 0,061 1,684 1 0,194 0,924 0,319 1,041
Fever -0,143 0,733 0,039 1 0,844 0,865 0,203 3,676
WEC -0,039 0,075 0,281 1 0,398 0,961 0.831 1,113
Neutrophil -0,009 0,056 0,028 1 0,867 0,991 0,887 1,106
Eosinophil -0,24% 0,165 2,283 1 0,131 0,780 0,365 1.077
Lymphocyte 0,252 0,168 2,243 1 0,134 1,287 0,925 1,739
Platelets 0,003 0,002 1.340 1 0.247 1.003 0,998 1.007
SII 0,000 0,000 0,339 1 0,463 1,000 1.000 1,000
Hgh 0,074 0,108 0,477 1 0,490 1.077 0.872 1.330
SpO2 0,025 0,020 1.446 1 0,228 1,025 0,985 1,067
Pa0l -0,010 0,009 1,391 1 0,238 0,990 0,973 1,007
PaCO2 0,078 0,025 3.981 1 0,003 1.079 1.027 1,135
Lactate 0,058 0,257 0,047 1 0,828 1,058 0.639 1,752
Creatinine 0,012 0,043 0,076 1 0,783 1,012 0,930 1,101
BUN 0,027 0,015 3.157 1 0,078 1.027 0.997 1,058
AST 0,009 0,008 1.271 1 0,260 1.009 0.994 1.024
ALT -0,012 0,017 0,466 1 0,495 0,988 0.956 1,022
Total Bilirnbin -9.584 4,783 4,015 1 0,045 0,000 0.000 0.211
Direct Bilirnbin 6067 4,485 1,822 1 0,177 431,360 0064 -
CRP 0,001 0,003 0,037 1 0,848 1,001 0,994 1,007
Sodium 0,001 0,026 0,003 1 0,958 1.001 0.951 1,055
Potassium -0,370 0276 1,796 1 0,180 0.691 0.402 1.136
Calsium -0,581 0,332 3.051 1 0,081 0,359 0,292 1,074
INR -0,303 0,466 0,429 1 0,313 0,737 0.296 1.837
PT -0,012 0,060 0,041 1 0,240 0,088 0.879 1.111
APTT 0,025 0,032 0,397 1 0,440 1,025 0,963 1,091
pH 16,542 4,320 14,660 1 =0,001 - 209829 -
Indirect Bilirubin 12,939 5,262 6,092 1 0,014 - 14,512 -

BFP: Blood Pressure, WBC: White Blood Cells, SII: Systemic Immune Inflammation Index, BUN: Bloed Urea
Nitrogen, ASTT Aspartate Transaminagse, AL Alanime [ransaminase, CRP: C-Reactive Profein, INR:
International Normalized Ratio, PIT Prothrombin Iime, APTT: Activated Partial Thromboplastin Time



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,
SIT can be used as a simple and effective index to
determine the prognosis of COPD patients.
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