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Abstract: Background and objectives: Low-grade inflammation is associated with metabolic distur-
bances like diabetes. The systemic immune-inflammation index (SII) has been proposed as a predictive
tool to identify individuals at a greater risk of diabetes. This study aims to examine the association
between SII and diabetes markers. Method and materials: We used retrospective data from a large
cohort of adults (1 = 3895) aged >18 in Saudi Arabia. The SII was calculated, and the markers of
diabetes such as fasting blood glucose (FBG), insulin, and hemoglobin Alc (HbAlc) were included.
Results: Across the quartiles of SII, FBG, insulin, and HbAlc were significantly higher in adults with
higher compared to lower SII (p < 0.0001, p = 0.04, p < 0.0001, respectively). A two SD higher FBG
was significantly associated with an SII difference of 47.7 (95% CI: (15.5, 91.9)). In subgroup analysis,
this relationship prevailed in normal-weight participants and among those with normoglycemia
and prediabetes but was attenuated in participants with diabetes. The association also prevailed
in separate analyses for males and females but was stronger among females. Linear regression
models showed no significant association between insulin, HbAlc, and SII. Conclusions: SII was
associated with the markers of diabetes. The utility of SII for predicting diabetes can be confirmed
with prospective cohort studies.

Keywords: inflammatory markers; systemic immune-inflammation index; diabetes; diabetes markers;

fasting blood glucose; HbAlc

1. Introduction

Diabetes is considered a worldwide health crisis, with around 537 million adults aged
20-79 years living with diabetes in 2021, a number that is projected to rise in all parts of
the world over the coming years [1]. The impact of type 2 diabetes is also astounding,
affecting 462 million people of all ages in 2017, the equivalent of 6.28% of the global
population [2]. Diabetes impacts individual, economic, and social well-being. In addition
to the numerous physical complications related to poor glycemic control (e.g., coronary
heart disease, stroke, peripheral vascular disease, end-stage renal disease, neuropathy,
retinopathy, and lower-extremity amputation), diabetes also greatly affects quality of life,
with adverse consequences on professional productivity, mental health, family life, and
others, along with extensive economic and healthcare costs [3-5].

Saudi Arabia is not exempt from this burden as it has one of the highest rates of type 2
diabetes in the Middle East [6]. The pooled prevalence of type 2 diabetes in Saudi Arabia
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ranges from 16.4% for all ages from studies published between 2000 and 2020 [7] to 28%
among adults from studies published between 2016 and 2022 [8]. The direct healthcare
costs of those diagnosed with diabetes in Saudi Arabia were estimated at SAR 17 billion in
2014 [9]. However, many people remain undiagnosed, and the direct cost would have been
as high as SAR 27 billion if the undiagnosed were included among those being treated [9].

It has been posited that the increasing rates of diabetes can, in part, be attributed
to low-grade chronic inflammation and the inducement of insulin resistance by it [10].
Novel prognostic scores, like the systemic immune-inflammation index (SII), can help
identify patients at risk of poor outcomes for whom the predictive capability of traditional
clinicopathologic signs is inefficient [11]. The SII is a prognostic score based on platelet,
neutrophil, and lymphocyte counts that represents the status of systemic inflammation, in
which a higher score is usually indicative of poorer prognoses [11]. Perhaps, because SII
incorporates more features of the inflammatory response, using three individual parame-
ters [11], some studies have demonstrated that SII has a stronger relationship with health
outcomes compared to other inflammatory scores (e.g., neutrophil-to-lymphocyte ratio,
platelet-to-lymphocyte ratio, and monocyte-to-lymphocyte ratio), indicating its potential
to be used for the early warning of personal inflammatory response [12-14]. Further, like
other inflammatory scores, SII presents a non-invasive, low-cost option, drawing from
biochemical markers frequently collected for routine blood work [11]. The SII was initially
developed as a prognostic indicator of outcomes for patients with hepatocellular carci-
noma after surgery and showed powerful and promising results [11]. Since its inception,
SII has demonstrated its potential utility as a prognostic or predictive score for patients
with various cancers [15-17], cardiovascular diseases [18], COVID-19 [19,20], and other
diseases [21,22].

Recent examinations of data from the National Health and Nutrition Examination
Survey (NHANES) 2017-2020 [23] and 2011-2018 [24] from the US found that SII was
positively associated with the risk of diabetes. Establishing SII as a predictive tool to
identify individuals at a greater risk of diabetes presents an affordable and routine method
to enable early interventions and stratify risk. Cohort studies can further support the
findings from the cross-sectional NHANES studies [24]. This research aims to examine the
association between SII and diabetes markers using retrospective data from a large cohort
of adults in Saudi Arabia.

2. Materials and Methods
2.1. Study Design

For this retrospective study, data from Prince Sultan Military Medical City were
analyzed. The registry contains population and laboratory data for a total of 4732 patients,
collected between 2022 and 2023. Data were collected for both inpatients and outpatients
from all departments during this time. Following the exclusion of 837 people with missing
SII and diabetes marker data and those using insulin, 3895 participants were ultimately
included in the study. The Institutional Review Board (IRB) at the Prince Sultan Military
Medical City approved the study (IRB number: E-2115).

2.2. Diabetes Markers

Type 2 diabetes, prediabetes, and normoglycemia diagnoses were all confirmed by a
physician and were available from patient hospital records. According to hospital protocol,
a patient was considered to have normoglycemia when they had a fasting blood glucose
(FBG) (8 h overnight) less than 100 mg/dL, or a 2 h plasma glucose tolerance test of less
than 140 mg/dL, or a hemoglobin Alc (HbAlc), the average blood glucose level over the
last 2-3 months, of 5.6% (38 mmol/mol) or less.

Prediabetes, when blood glucose level is higher than normal but not high enough to
be considered diabetes, was reported when FBG was 100 mg/dL to 125 mg/dL, or when a
2 h plasma glucose tolerance test was 140 mg/dL to 199 mg/dL, or HbAlc was between
5.7% to 6.4% (39 mmol/mol to 46 mmol/mol).
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Diabetes was diagnosed either by a FBG level of 126 mg/dL or higher, or a 2 h plasma
glucose tolerance test of 200 mg/dL or higher, or a HbAlc of 6.5% (48 mmol/mol) or higher,
confirmed by a repeated test on a different day.

2.3. Blood Samples

Biochemical data were available for each participant. Blood samples were collected
routinely for patients according to protocol and transported to the central laboratory.
Quality assurance and control of all laboratory equipment were carried out regularly.

FBG and insulin levels were measured utilizing a Cobas-8000 autoanalyzer (Roche
Diagnostics, Switzerland) using the enzymatic reference method with hexokinase (Roche,
Cas No: 8717). HbAlc level was measured using a Cobas-513 autoanalyzer (Roche Diag-
nostics, Rotkreuz, Switzerland) using Tina-Quant HbAlc Gen. 3 (Roche, Cas No: 29162).
Complete blood count (CBC), including counts of platelets, neutrophils, lymphocytes, and
white blood cells, was measured utilizing Sysmex XN analyzer (Sysmex, Kobe, Japan). To
calculate SII, the following formula was applied [11]:

Platelet count (10? /L) x Neutrophil count (10°/L)

II =
5 Lymphocyte count (10° /L)

2.4. Anthropometric Data

Blood pressure was routinely measured and recorded by trained staff following the
protocol using Omron HEM 705-CP (OMRON Corp., Kyoto, Japan). If a patient had
multiple blood pressure measurements, the average measurement was used. Hypertension
was defined as systolic blood pressure (SBP) > 130 mmHg and/or diastolic blood pressure
(DBP) > 80 mmHg [25].

Weight and height were recorded using standard hospital measures using a weigh-
ing scale and a portable stadiometer (Marsden H226, Marsden Weighing Group, South
Yorkshire, UK). Patients were instructed to wear lightweight clothing for their weight
measurement. Body mass index (BMI) was calculated by dividing body weight (kg) by
height (m?). BMI was classified as normal if BMI < 25.0 kg/m?, overweight if BMI > 25.0
and <30.0 kg/m?, and obese if BMI > 30.0 kg/m?.

2.5. Statistical Analysis

SAS version 9.3 by SAS Institute in Cary, NC, USA, was used for all statistical anal-
yses. Baseline characteristics were presented as means and standard deviations (SD) for
continuous variables and as frequencies for categorical variables. We used linear regression
(PROC GLM) to calculate age- and sex-adjusted means of baseline characteristics stratified
by quartiles of SII (Q1 < 267.4, Q2 > 267.4 and <400.7, Q3 > 400.7 and <588.5, Q4 > 588.5).

Multivariate linear regression models adjusted for variables that could potentially
confound the association between SII and diabetes were used to identify associations
between SII and higher increments (by 2 SD) of FBG (68.8 mg/dL), insulin (31.2 pmol/L),
and HbA1lc (3.5%). Model 1 was adjusted for age (y) and sex (male/female). Model 2 was
additionally adjusted for white blood cell count, platelet count, BMI, and the presence
of hypertension (hypertensive /non-hypertensive). Using interaction terms, the potential
effect modification by sex, BMI, and age was examined.

Stratified analyses by sex, BMI group, presence of hypertension (hypertensive /non-
hypertensive), diabetes status (normoglycemia, prediabetes, diabetes), and age (catego-
rized according to the Saudi General Authority of Statistics [26] into <24.0y, 24.1-54.0y,
54.1-64.0 y, and >64.1 y) was performed. Findings with a p-value of <0.05 were considered
statistically significant.
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3. Results
3.1. Baseline Characteristics

The sample included 3895 participants (1585 males and 2310 females) with an average
age (SD) of 48.6 (£18.6) years (Table 1). About 32.9% had normoglycemia, 42.1% had
prediabetes, and 25.0% had diabetes. In total participants, 76.0% were normal weight,
10.0% were overweight, and 14% were obese. The average BMI was 29.6 (+£8.1) kg/m?. In
total participants, mean SII was 500.5 (£217.6), FBG was 52.4 (£34.4) mg/dL, insulin was
14.8 (£11.6) pmol/L, and HbAlc was 6.7 (1.8)%.

Table 1. Baseline characteristics, n = 3895 2.

Variable Mean or %
Age (y) 48.6 (£18.6)
Age groups (y)

<24 11.4%

25-54 48.4%

55-64 20.8%

>65 19.4%
Male 40.7%
BMI (kg/m?) 29.6 (£18.0)

Normal weight 76.0%

Overweight 10.0%

Obese 14.0%
SBP (mmHg) 126.3 (£19.5)
DBP (mmHg) 74.4 (£11.4)
Hypertension 14.0%
Neutrophil 10%/L 37 (£1.8)
Platelet 10% /L 298.9 (£84.1)
Lymphocyte 107 /L 25 (£0.9)
White Blood Cells 10° /L 7.0 (£24)
s 500.5 (£217.6)
FBG (mg/dL) 52.4 (£34.4)
Insulin (pmol/L) 14.8 (£11.6)
HbA1c% 6.7 (£1.8)
Normoglycemia 32.9%
Prediabetes 42.1%
Diabetes 25.0%

2 Data are presented as mean (£SD) or %. BMI: body mass index; DBP: diastolic blood pressure; FBG: fasting blood
glucose; HbAlc: hemoglobin Alc; SBP: systolic blood pressure; and SII: systemic immune-inflammation index.

Across quartiles of SII, FBG was significantly higher in those with higher (Q4 > 588.5)
compared to lower (Q1 < 267.4) SII, [62.1 (95% CI: 58.7, 65.4) vs. 42.0 (95% CI: 37.5,
46.6 mg/dL p < 0.0001)]. Similarly, insulin and HbAlc were higher in those with higher
compared to lower SII [6.6 (95% CI: —5.2, 18.4) vs. 9.8 (95% CI: —6.1, 25.8, pmol/L, p = 0.04)]
and [6.6 (95% CI: 6.5, 6.7) vs. 6.9 (95% CI: 6.8, 6.9%, p < 0.0001)], respectively (Table 2).

3.2. Relationship between Systemic Immune-Inflammation Index and Fasting Blood Glucose

Overall, two SD higher FBG was significantly associated with an SII difference of 47.7
(95% CI: (15.5, 91.9)) (Model 2; Table 3).

Subgroup analysis revealed that the association between FBG and SII prevailed in
those with normoglycemia and prediabetes, with SII differences of 79.1 (95% CI: 33.1, 125.2)
and 47.8 (21.1, 74.4), respectively. However, the association was attenuated among those
with diabetes.

Across BMI subgroups, the association between FBG and SII prevailed in normal-
weight participants 30.3 (95% CI: 13.0, 47.6), and was not significant among those with
overweight and obesity.
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Table 2. Characteristics stratified by quartiles of systemic immune-inflammation index, n = 3895 2.

SII
Q2 (>267.4 Q3 (>400.7
Q1 (<267.4) and <400.7) and <588.5) Q4 (=588.5) p Value
Mean (95% CI) Mean (95% CI) Mean (95% CI) Mean (95% CI)
n 973 974 974 974
SIT (median) 200.9 332.3 477 4 785.0

Age (y) 49.6 (48.8, 50.5) 48.3 (47.2,49.5) 47.4 (46.2,48.6) 48.1 (46.9, 49.3) 0.01

BMI (kg/mz) 29.6 (28.2,31.1) 31.3(29.1,33.4) 29.2 (27.1,31.2) 28.4 (26.5,30.3) 0.28

SBP (mmHg) 126.9 (125.8,128.1) 125.7(124.2,127.2)  127.1(125.6,128.6) 125.3 (123.9, 126.7) 0.17

DBP (mmHg) 74.9 (74.2, 75.6) 74.3 (73.4,75.3) 74.1(73.2,75.1) 73.8 (72.9,74.7) 0.31
Neutrophil 10°/L 2.1(2.0,2.2) 3.1(3.0,3.2) 3.9(3.9,4.0) 5.5 (5.4,5.5) <0.0001
Platelet 10% /L 260.1 (255.4,264.7)  285.8 (281.1,290.5)  309.2 (304.5,313.9)  341.3 (336.6, 346.0) <0.0001
Lymphocyte 10°/L 2.8(2.8,2.9) 2.6 (2.6,2.7) 25(24,2.5) 2.1(2.0,2.1) <0.0001
White Blood Cells 10% /L 5.7 (5.6,5.9) 6.5 (6.4, 6.6) 7.3(7.1,7.4) 8.3 (8.2,8.5) <0.0001
FBG (mg/dL) 42.0 (37.5, 46.6) 51.6 (47.1, 56.1) 45.7 (41.1,50.2) 62.1 (58.7, 65.4) <0.0001

Insulin (pmol/L) 6.6 (—5.2,18.4) 14.2 (—14.9,43.3) 429 (24.2,61.6) 9.8 (—6.1, 25.8) 0.04
HbA1c% 6.6 (6.5, 6.7) 6.6 (6.5,6.7) 6.6 (6.5,6.7) 6.9 (6.8, 6.9) <0.0001

2 Linear regression (PROC GLM) presented as mean (95% CI) adjusted for age and sex unless otherwise specified.
BMI: body mass index; DBP: diastolic blood pressure; FBG: fasting blood glucose; HbAlc: hemoglobin Alc; SBP:
systolic blood pressure; and SII: systemic immune-inflammation index.

Table 3. Estimated mean difference in SII associated with 2 SD higher FBG, overall and by subgroups,
n = 3895.

SII R? p Value
Mean Difference (95% CI)

Fasting blood glucose

Model 12 34.2 (18.1,50.2) 0.041 <0.0001
Model 2® 47.7 (3.5,91.9) 0.065 <0.0001
Subgroup analysis
Normoglycemia 79.1 (33.1,125.2) 0.198 0.0008
Prediabetes 47.8 (21.1,74.4) 0.105 0.0005
Diabetes 26.5 (=55.0,2.0) 0.078 0.07
Normal weight 30.3 (13.0, 47.6) 0.063 0.0006
Overweight 45.9 (—109.9, 18.0) 0.137 0.16
Obesity 39.6 (—90.5,11.3) 0.072 0.13
Female 37.2(12.6,61.7) 0.238 0.003
Male 242 (3.1,45.4) 0.056 0.03
Age groups (y)
<24 27.7 (—114.3,59.0) 0.088 0.53
25-54 15.4 (—33.5,2.8) 0.237 0.09
55-64 16.8 (—39.2,5.5) 0.104 0.14
>65 51.7 (15.8, 87.5) 0.165 0.005

2 Model 1 is adjusted for age and sex. ® Model 2 is adjusted for age, sex, white blood cell count, platelet
count, body mass index, and presence of hypertension. 2 SD fasting blood glucose = 68.8 mg/dL. SII: systemic
immune-inflammation index.

The association also prevailed in separate analyses for male and female participants,
with a stronger relationship among females compared to males [37.2 (95% CI: 12.6, 61.7) vs.
24.2 (95% CI: 3.1, 45.4)] for females and males, respectively].

In age subgroups, the association prevailed in older participants (>65 y) only: 51.7
(95% CI: 15.8, 87.5) (Table 3).

3.3. Relationship between Systemic Immune-Inflammation Index, Insulin, and HbAlc

There was no significant association between insulin, HbAlc, and SII, overall or in
any of the subgroups (Table 4).



Medicina 2024, 60, 442

6 of 10

Table 4. Estimated mean difference in SII associated with 2 SD higher insulin and HbAlc, overall and
by subgroups, n = 3895.

SII R? p Value
Mean Difference (95% CI)

Insulin
Model 12 170.9 (—502.5, 844.3) 0.038 0.61
Model 2 ® 170.9 (—502.5, 844.3) 0.096 0.64
Subgroup analysis

Female 173.2 (—401.3, 902.5) 0.095 0.64

Male 170.9 (—502.5, 844.3) 0.099 0.66
HbAlc
Model 12 18.9 (—16.1, 53.9) 0.004 0.19
Model 2® 30.6 (—51.9, 113.0) 0.023 0.28
Subgroup analysis

Female —434.3 (—1491.7, 623.2) 0.081 0.42

Male —367.2 (—1560.2, 730.1) 0.062 0.45

2 Model 1 is adjusted for age and sex. b Model 2 is adjusted age, sex, white blood cell count, platelet count, BMI,
and presence of hypertension. 2 SD insulin = 31.2 pmol/L. 2 SD HBA1C = 3.5%. HbAlc: hemoglobin Alc. SII:
systemic immune-inflammation index.

4. Discussion

This study represents the first assessment of the association between SII and diabetes
markers in a cohort of Saudi Arabian adults. When examining the cohort as a whole, we
found a positive relationship between SII and the markers of diabetes (i.e., FBG, HbAlc,
insulin). This connection prevailed for some subgroup analyses. Specifically, there was
a positive association between HbAlc and SII for females and between FBG and SII for
females, adults > 65 years, and people with normal weight. Furthermore, the relationship
with FBG was strongest for people with prediabetes compared to those with normoglycemia
or diabetes.

Our results align with previous findings that identified a positive relationship between
SII and diabetes or its complications [23,24,27-30]. In addition to the examinations of SII
and diabetes prevalence from NHANES data [23,24], other studies have demonstrated an
association between SII and various diabetes-related complications and mortality [27-30].
For instance, a high SII was strongly associated with the development of diabetic macular
edema [28], diabetic kidney disease [29], osteomyelitis [30], and all-cause and cardiovascu-
lar mortality among those with diabetes [27]. The relationship between SII and diabetes
or its complications is unsurprising given some of the mechanisms underlying the devel-
opment of diabetes and its complications [31]. Inflammation and the immune response
play important roles in the pathophysiology and progression of diabetes [31]. Specifically,
chronic low-grade inflammation contributes to organ dysfunction and tissue damage,
which can promote insulin resistance and impaired insulin secretion [31].

The present study found sex differences when examining subgroups, which aligns
with some of the findings from cross-sectional studies [23,24]. Stratified analyses in the
study by Liu and colleagues found significant relationships between SII and type 2 diabetes
for both males and females and a significant p-value for the interaction effect of sex [24].
On the other hand, Nie et al. found that overall, sex had no significant impact on the
relationship between SII and diabetes. In stratified analyses, the nature of the relationship
for males and females presented differently [23]. The association between SII and diabetes,
when examined among females, followed an inverted U-shaped curve, like the overall trend
they saw, but when examined among males, it followed a more linear trend [23]. Variations
in results between studies may be due to methodological differences. For instance, the
outcome definition for Liu et al. [24] included measures of HbAlc, FBG, diabetes medication
use, and diagnoses by a medical professional, similar to the present study. For Nie et al. [23],
the definition included only diagnoses by a medical professional.



Medicina 2024, 60, 442

7 0f 10

In general, it is plausible that the variables of sex, age, and BMI interact with the
relationship between SII and diabetes. Each of these variables has a noted relationship with
diabetes and/or inflammatory response and, as such, would be adjusted for in statistical
models [1,23,24,32]. In their meta-analysis, Alwadeai et al. found that people in Saudi
Arabia over 40 years old were at a greater risk of type 2 diabetes, and the risk for women
and those that were overweight or obese (compared to normal weight) also trended higher
(non-significantly) [8]. Age is a noted factor in the development of diabetes, and the
number of people living with diabetes in the world is predicted to continue with increasing
age [1]. Likewise, sex and gender differences are noted in immune responses, with females
showing a stronger response than males, potentially because of hormonal, genetic, or social
differences [32]. Research from China attempting to define reference intervals for SII and
other inflammatory scores found that SII scores did not differ by gender or age; however,
this research included a cohort of healthy adults from another country, and therefore, the
results may not be generalizable to the current study [33]. Interestingly, our study found
that the relationship between SII and FBG prevailed among individuals with normal weight
but not among those that were overweight or obese in subgroup analyses. It is possible
that the higher risk of diabetes and higher SII with increasing BMI levels attenuates the
relationship between the two, leaving the strongest association among those with normal
weight. While Nie et al. found normal weight (but not overweight or obesity) significantly
correlated with SII, the interaction tests showed BMI as a variable overall did not impact
the relationship between SII and diabetes [23]. Liu et al. found that BMI may affect the
relationship between SII and diabetes in interaction tests. Future research can be conducted
to further understand this phenomenon.

The strength of the relationship between SII and fasting blood glucose for those with
prediabetes compared to people with and without diabetes may result from the fluctu-
ating levels of inflammation and immune response that vary with the progression and
development of type 2 diabetes as well as by the marker examined [34]. Grossman and col-
leagues examined the immune and inflammatory response of people with normoglycemia,
prediabetes, and diabetes [34]. They found that the levels of several inflammatory and im-
mune biomarkers (i.e., white blood cells, granulocytes (primarily neutrophils), monocytes,
interleukin (IL)-1 receptor antagonist, IL-18, and fibrinogen) increased when examining
the progression from normoglycemia to prediabetes to diabetes, they found an increase in
lymphocytes and c-reactive protein from normoglycemia to prediabetes, and an increase
in neopterin concentrations from prediabetes to diabetes [34]. It is apparent from this
study that various measures of inflammation and immune response change at different
rates depending on the stage of diabetes progression [34]. It is possible that SII, with the
strongest relationship among those with prediabetes, could be used as a predictive marker
of subclinical disease to identify individuals at risk of diabetes. The early identification
of risk for diabetes can avert microvascular and macrovascular complications associated
with hyperglycemia and reduce or delay the progression to type 2 diabetes [35]. Using
available and effective therapies to forestall type 2 diabetes and its complications can be
more efficient than treating complications after they develop [35]. Using measures of
inflammation to predict type 2 diabetes has been performed in the past [36,37]. For instance,
low-grade inflammation measured with acute-phase markers has been shown to predict
type 2 diabetes incidence in some groups in the US [36,37].

The capability of SII for the purpose of predicting type 2 diabetes can be explicitly
examined with future research efforts using a prospective cohort design. Prospective
cohorts can allow for the assessment of temporal sequence to establish if those with high SII
develop diabetes [38]. The versatility of SII for predicting poor health outcomes has been
explored for other conditions and has been identified as an important biomarker because
it provides substantial information for predictive models, especially for cancers [39]. A
recent review by Islam et al. [39] concludes that SII and other indices are affordable and
dependable and can help clinicians make critical decisions. However, their ability to predict
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a specific health condition as a standalone metric may be limited [39]. Research efforts in
the future can explore such applications for diabetes.

A strength of this study was the sample size. We used a large and diverse registry
of adults in Saudi Arabia that allowed us to examine the relationship between SII and
diabetes markers overall and provided the means to analyze the relationship among various
subgroups. We had information on insulin use, which we used to exclude those on insulin
from the analysis. Additionally, diabetes diagnoses were based on physician diagnoses
rather than self-report, which is subject to self-report bias, a type of measurement error [40].
A common limitation of retrospective analyses is that all relevant information is unlikely
to be collected since the cohort was prepared originally for a different purpose [24]. As
such, some lifestyle data, for instance, diet and physical activity, were unavailable. While
these aspects have been shown to relate to diabetes risk [41], the studies by Nie et al. [23]
and Liu et al. [24] showed that adjustment for these and other factors did not negate the
positive association between SII and diabetes. Other variables not included in the cohort
data (e.g., monocyte counts) precluded the investigation of other systemic indices, such
as the systemic inflammatory response index (SIRI) and the aggregate index of systemic
inflammation (AISI). Furthermore, the generalizability of these results to other cohorts may
not be applicable. For instance, the cohort participants were patients of the Prince Sultan
Military Medical City and, therefore, would not be generalizable to a healthy population.
However, using a cohort of patients enabled us to compare people at various stages in the
development of diabetes and allowed us to incorporate clinical comorbidities (e.g., BMI)
into our analyses. Additional considerations for generalizability should reflect geographical
location and cultural and environmental factors.

5. Conclusions

Overall, our study found a positive relationship between SII and the markers of
diabetes, and this relationship persisted for several subgroups upon examination. This
study is the first, to our knowledge, to assess this relationship using retrospective cohort
data and presents the first conducted among adults in Saudi Arabia. These results and the
utility of SII for predicting diabetes risk can be confirmed with prospective cohort studies
in the future.
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