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Abstract

Background: Diabetic foot ulcers (DFU) are chronic complications of diabetes,
characterized by poor wound healing, persistent inflammation, and increased risk of
infection or amputation. Interleukin-17A (IL-17A) is a pro-inflammatory cytokine
produced mainly by T helper 17 (Th17) cells. It helps fight bacteria and fungi, while
Interleukin-34 (IL-34) modulates monocytes and macrophages through binding to
the CSF-1 receptor. Both cytokines are associated with chronic inflammatory and
autoimmune conditions. This study aimed to evaluate and compare the diagnostic
value of IL-17A and IL-34 in DFU patients.

Methods: A case-control study included 50 diabetic foot ulcer patients and 50
healthy people as a control group. Blood samples were collected for laboratory tests
and to evaluate IL-17A and IL-34 serum levels in patients and controls using an en-
zyme-linked immunosorbent assay (ELISA) test.

Results: Serum IL-17A and IL-34 levels were significantly higher in DFU patients
compared to controls (P = 0.000 and 0.044, respectively). IL-34 showed better diag-
nostic performance with an area under the curve (AUC) of 0.743, sensitivity of 0.78,
and specificity of 0.64 (P = 0.000). IL-17A demonstrated an AUC of 0.638, with
lower sensitivity (0.32) and higher specificity (0.96) (P =0.017).

Conclusions: Both IL-17A and IL-34 levels were elevated in DFU patients. How-
ever, IL-34 demonstrated higher sensitivity and overall diagnostic accuracy, suggest-
ing it may serve as a more reliable biomarker for early detection and diagnosis of
diabetic foot ulcers.

Introduction

Diabetes mellitus (DM) is a chronic condition
marked by high blood sugar, leading to damage in
organs like the eyes, kidneys, nerves, heart, and
blood vessels [1], and may cause blindness, stroke,
or amputations. Diabetic foot ulcers (DFUs) are a
serious diabetes complication, caused by multiple
factors [2]. Such as bacterial infection of damaged
skin layers, and may require amputation to prevent
further infection [3]. The main risk factors for
DFUs are peripheral neuropathy and peripheral
vascular disease, with trauma also playing a role in
ulceration [4]. DFUs affect about 6.4% of diabetic
patients, and the 5-year mortality risk is 2.5 times
higher than in those without ulcers. The Infectious
Disease Society of America (IDSA) and Interna-
tional Working Group on the Diabetic Foot
(IWGDF) classify DFU infections as uninfected,
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mild, moderate, or severe based on clinical symp-
toms [5]. In diabetic wounds, poor blood supply,
low oxygen levels, and high glucose delay healing
and increase complications [2]. In diabetic patients,
immune system dysfunction impairs infection con-
trol and delays wound healing, contributing to the
worsening of diabetic foot ulcers (DFUs).

Interleukin-17A (IL-17A) belongs to the IL-17 cy-
tokine family (IL-17A to IL-17F), with IL-17A and
IL-17F being the main isoforms. These cytokines
are strong pro-inflammatory mediators mainly se-
creted by Th17 cells, but also produced by natural
killer (NK) cells, macrophages, neutrophils, den-
dritic cells, and mast cells [6]. IL-17A is involved
in infection defense and autoimmune diseases like
systemic lupus erythematosus, multiple sclerosis,
asthma, and type 1 diabetes, and it activates JAKI,
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JAK2, PI3K, and NF-kB pathways, promoting in-
flammation. High IL-17A levels in type 2 diabetes
(T2D) suggest a role in its complications by trig-
gering free radical production [7]. It helps in heal-
ing after injury, but prolonged activity can cause
harmful tissue changes, leading to dysfunction [8].
Interleukin-34 (IL-34), identified in 2008 as a lig-
and for colony-stimulating factor-1 receptor (CSF-
1R), is mainly studied in cancer for its role in pro-
moting angiogenesis, fibroblast growth, and im-
mune regulation. Although little is known about its
effect on ulcers, its high expression in skin fibro-
blasts suggests a potential role in diabetic ulcer
healing [9]. It correlated with insulin resistance
[10]. IL-34 is a cytokine that controls macrophage
activity and is mainly found in the spleen. It’s
linked to inflammatory diseases like rheumatoid ar-
thritis, lupus, and inflammatory bowel disease, and
is strongly associated with insulin resistance [11].
The aim of this study was to evaluate and compare
the diagnostic sensitivity of interleukin-34 (IL-34)
and interleukin-17A (IL-17A) in patients with dia-
betic foot ulcer (DFU), and to determine which bi-
omarker is more effective in identifying the condi-
tion.

Materials and Methods

Patients

This study was a case- control study, which in-
volved 100 participants divided into two groups:
The first group is the cases group, which consists
of 50 (34 males and 16 females), whose ages
ranged from 35 to 78 years old patients with dia-
betic foot ulcer who attended to Al-lmam Al-Has-
san Center for Endocrinology and Diabetes in the
holy city of Karbala during the period extended
from December (2024) to March (2025) and the pa-
tients were previously diagnosed by doctors spe-
cialized in endocrinology and diabetes consultant.
The second group is the control group, consisting
of 50 healthy people (35 males and 15 females),
whose ages ranged from 35 to 70 years old. A ques-
tionnaire was used to collect information from par-
ticipants, including family history, hypertension,
and cardiovascular disease.

Inclusion criteria: All patients with diabetic foot
ulcer were diagnosed based on the presence of an
ulcer, which is a break in the skin, often associated
with neuropathy and/or peripheral artery disease
according to the Inter-Society Working Group on
the Diabetic Foot (IWGDF) provides specific
guidelines, emphasizing a comprehensive ap-
proach to diagnosis and treatment [ 12]. The control
group was without any disease.

Exclusion criteria: Patients who have wounds
other than diabetic foot ulcer, any type of infection,
autoimmune disease, or cancer.

Sample collection

Three millilitres of blood from 100 participants
were dispensed into two gel tubes (each one con-
tains 1.5 ml) for some laboratory tests in patients
and evaluation of IL-17A and IL-34 serum levels
in patients and controls by ELISA test. Serum was
collected from blood samples by centrifugation at
3000 rpm for 10 minutes. One ml of blood from
100 participants was dispensed into an EDTA tube
for some haematological tests.

Laboratory tests

Other investigations were performed, such as he-
matological markers which included WBC (ranges
3.5-10 x109/L), lymphocytes (ranges 0.9-5.0 x
109/L), and platelets (ranges 130-400 x109/L).
Also, biochemical tests were performed, including
HbAlc (4.5%-6.5%), fasting blood sugar (74-120
mg/dl), blood urea (15-45 mg/dl), serum creatinine
(0.3-1.3 mgy/dl), ALT (0-40 U/L), AST (0-38 U/L),
Triglyceride (0-150 mg/dl), Cholesterol (0-200
mg/dl), and LDL (0-130 mg/dl).

Assessment Measurement of IL-17A and IL-34
Levels

The serum levels of IL-17A and IL-34 were meas-
ured by using a Sandwich ELISA technique with
commercially available ELISA kits (SUNLONG
BIOTECH, China), according to the manufac-
turer’s instructions. The assay range for IL-17A is
3.3 -200 pg/ml and 50 -1000 pg/ml for 1L-34.
Ethical approval

An ethical certificate from the applicable commit-
tees at Karbala Health Directorate was obtained to
complete the research with reference number 24-68
on 28 November 2024. All patients' verbal permis-
sion was obtained before taking the samples. The
research adhered to the ethical principles outlined
in the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards.
Statistical analysis

Our investigation was done employing Statistical
Package for the Social Sciences software, version
26 (IBM, SPSS, Chicago, Illinois, USA), and the
Microsoft Excel 2010 program. The means of the
investigated parameters were compared between
the two groups using a t-test. Chi-square test was
applied to compare between percentages.
Differences among groups were analysed using
one-way ANOVA analysis of variance. A receiver
operating characteristic (ROC) curve has been ap-
plied to evaluate the diagnostic ability of IL-17A
and IL-34 as biomarkers to distinguish between di-
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abetic foot ulcer cases and controls, and to deter-
mine whether IL-17A and IL-34 can serve as pre-
dictive factors for diabetic foot ulcers. The results
of all tests with p-values <0.05 (two-sided) were
considered to be statistically significant.

Results

The results of the current study revealed that the
majority of diabetic foot ulcer patients, 37 (74%),
had a family history of this disease, while only 13
(26%) had no family history, with significant dif-
ferences (P=0.0001) (Figure 1). The results of the
statistical analysis showed that the highest signifi-
cant percentage of diseases was for hypertension,
where 25 (50%) patients of diabetic foot ulcer pa-
tients had hypertension complications as compared
with 17 (17%) for cardiovascular disease
(P=0.0001) (Table 1).

Table 2 shows a comparison of the hematological
markers of the study population. The results of the
statistical analysis showed that white blood cell
(WBC) count was significantly (P=0.002) higher in

the diabetic foot ulcer group, while platelets were
significantly (P=0.0459) higher in the control
group. On the other hand, the results of the statisti-
cal analysis showed non-significant (P=0.40491)
differences in lymphocyte levels between diabetic
patients with foot ulcers and controls.

Figure 2 illustrates the levels of some laboratory
markers in diabetic foot ulcer patients; where the
mean of HbAlc was 10.92%, glucose was 289.05
mg/dl, blood urea was 36.63 mg/dl, serum creati-
nine was 0.86 mg/dl, ALT was 24.90 U/L, AST
was 24.70 U/L, triglyceride was 144.22 mg/dl, cho-
lesterol was 163.28 mg/dl, and LDL was 77.24
mg/dl. The serum levels of IL-17A and IL-34 for
both diabetic foot ulcer patients and healthy control
individuals are shown in Table 3. The statistical
analysis revealed that both IL-17A and IL-34 were
significantly (P=0.000 and 0.044, respectively) in-
creased in diabetic patients (43.5048 £+ 6.40662 and
84.4276 + 13.19264, respectively) as compared
with healthy individuals (24.4472 + 11.23773 and
39.2785 £ 4.54062, respectively).

80%
60%
50%
40%
30%
20%
10%

0%

Yes

P= 0.0001*

Family history

No

Figure 1: Family history for patients

Table 1: Comorbidities of diabetic foot ulcer patients

: S .
Disease State of patients No. (%) P-value
Yes No
Hypertension 25 (50%) 25 (50%) 1.000
Cardiovascular 17 (17%) 83 (83%) 0.0001*
P-value 0.0001* 0.0046*
*Significant difference at the 0.05 level by Chi-square test.
Table 2: Hematological markers for study population
Study population
Parameters Mean + SD P-value
Patients (n=50) Control (n=50)
WBC 10°/L 8.8528 +2.85526 7.4590 + 1.15276 0.002*
fymphecyte 29.6452 + 6.67084 30.6858 + 4.40102 0.40491
Pl 272.820+ 84.02859 298 4600 = 44.7880 0.0459%
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S: Standard deviation
*Significant difference at the 0.05 level by Chi-square test.

The ROC analysis of IL-17A and IL-34 demon-
strates significant outcomes, as shown in Table 4
and Figure 3. Regarding IL-17A, the area under the
curve (AUCQC) is 0.638, reflecting a moderate diag-
nostic ability; sensitivity is 0.32, while the specific-
ity is 0.96, and the cut-off value is 38.95. The p-
value is 0.017, indicating that the results were sta-
tistically significant. With regard to IL-34, AUC is
0.743, revealing a good diagnostic ability. The sen-
sitivity is 0.78, and the specificity is 0.64, and the
cut-off value is 36.5. The p-value 0f 0.0001 demon-
strated highly statistically significant outcomes.

Discussion

The results of the current study showed significant
differences in the family history of patients. There
was 74% of patients had a family history, while
only 26% had no family history. Consistent with

the findings of Xiong et al. (2020) revealed that di-
abetic foot complications (DFCs) among T2DM
patients were associated with family history of di-
abetes (FHD), with a relationship between FHD
and DFCs, especially of the different numbers of
relatives with diabetes, in which the number of pa-
tients with one or more relatives with diabetes led
to fold increases in the risk of DFCs compared with
those without FHD [13]. Tuglo et al. (2022) also
discovered that diabetic patients who had a family
history of diabetes were 4.7 times more likely to
develop diabetic foot ulcers than those without a
family history [14]. A higher prevalence of DFU in
patients with a family history of diabetes under-
scores the need for targeted screening and preven-
tion strategies in this population. However, to bet-
ter understand the interplay between genetic pre-
disposition, environmental factors, and clinical
outcomes in DFU patients is needed.

Laboratory markers of dibetic patients
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Figure 2: laboratory Parameters in diabetic foot ulcer patients

Table 3: Immunological parameters for study population

Parameters Study population P-value
Mean = SD
Patients (n=50) Control (n=50)
IL-17A Pg/ml 43.5048 + 6.40662 24.4472 + 11.23773 0.000*
1L-34 Pg/ml 84.4276 £ 13.19264 39.2785 + 4.54062 0.044*
S: Standard deviation
*Significant difference at the 0.05 level by Chi-square test.
Table 4: ROC curve of immune marker in patients
Markers AUC Sensitivity Specificity Cut-off P-value
IL-17A 0.638 0.32 0.96 38.95 0.017*
IL-34 0.743 0.78 0.64 36.5 0.000*

AUC: area under the curve
*Significant difference at the 0.05 level by chi-square test.
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Figure 3: Receiver operating characteristic (ROC) curve for immune marker in patients

The present study observed the highest significant
percentage of hypertension complications in dia-
betic foot ulcer patients as compared with cardio-
vascular disease. This result aligns with the re-
search done by Dekker et al. (2016) revealed that
hypertension was associated with diabetic foot ul-
cer [15], Also, Luo et al. (2024) discovered that the
complications and comorbidities of diabetes may
increase the incidence of lower extremities ampu-
tation among patients with DFU. Hypertension,
cardiovascular disease, and renal disease, which
were included in the study, all had substantial im-
pacts on the incidence of lower extremities ampu-
tation (LEA) in DFU patients [16]. On the contrary,
Lu et al. (2021) found that hypertension was not a
risk factor for lower extremities amputation of pa-
tients with diabetic foot ulcer [17]. The discrepancy
between the recent study and the previous study re-
garding hypertension may be attributed to differ-
ences in study design, sample characteristics, or
population-specific risk factors.

In the present study, white blood cell (WBC) count
was significantly higher in the DFU group. The in-
vestigation led by Gong ef al. (2023) resembled the
present study; they discovered that higher white
blood cell within the amputated patients [18]. Also,
Luo et al. (2024) showed white blood cell count as
a risk factor for lower extremities amputation [16].
Increased white blood cell counts indicate a more
serious infection in patients; chronic and severe in-
fections can cause exudation and oedema, which
delay the creation of granulation tissue and cause
wounds that don't heal, ultimately leading to ampu-
tation.

The control group of the current study showed a
significantly higher platelet count than DFU pa-
tients. Yang et al. (2023) revealed that decreased
platelet counts were indicative of impaired wound
healing and poorer prognosis; this finding is
aligned with the current study [19].

The current study did not find significant differ-
ences in lymphocyte, as proved by another study,
Ali (2023), which found that the correlation was
non-significant between lymphocyte and IL-17A in
DFU patients [20].

In the current study, the HbAlc level and glucose
level indicate poor glycemic control, which is a
well-established risk factor for DFU development
and progression. Chronic hyperglycemia leads to
endothelial dysfunction, neuropathy, and impaired
wound healing, creating a favourable environment
for infections and ulcer formation. This study was
in the same line as the study done by Akyiiz et al.
(2023), who emphasized that HbAlc levels are
strongly associated with increased DFU severity
and amputation risk [21]. Also, a study conducted
by Zaki et al. (2024) found that patients with poor
glycaemic control are more likely to develop DFUs
and are more likely to develop diabetic foot lesions
[22]. In contrast to the current study, Bhat et al.
(2024) demonstrated that the presence of a wound
did not show any association with increasing
HbAlc levels [23]. Also, Lee et al. (2024) found
HbAIc levels were significantly lower in diabetic
foot patients [24]. The difference between the cur-
rent study and other studies may be due to several
reasons, such as the type of study, differences in
patient characteristics (like age or diabetes dura-
tion), or how the wound was assessed. Also, loca-
tion and quality of healthcare may play a role.
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In addition, the blood urea level was elevated, and
creatinine was within the normal range. Elevated
blood urea levels may indicate early renal stress,
which is common in diabetic patients due to hyper-
glycemia-induced nephropathy. Although creati-
nine levels are normal, diabetic patients are at high
risk for chronic kidney disease (CKD). A study by
Yao et al. (2024) indicated that patients with ele-
vated levels of creatinine and urea had an increased
chance of amputation. Regular monitoring of renal
parameters is essential to prevent CKD progression
[25].

The ALT and AST levels in this study were within
normal ranges. In contrast to earlier finding of a
study by Wang et al. (2022) showed that the blood
ALT and AST levels of DFU patients were signifi-
cantly higher than those of non-foot ulcer (NFU)
patients [26].

Triglycerides, cholesterol, and LDL were within
normal ranges in this study. This result was in
agreement with study accomplished by Yao et al.
(2024) who revealed that cholesterol, triglycerides,
and low-density lipoprotein were not statistically
significant in results of patients with major and mi-
nor amputation, Similar to previous studies, choles-
terol, LDL and triglyceride were also not statisti-
cally associated with diabetic foot with [25]. A
study by Lee et al. (2024) revealed that in the case
of LDL, there was no difference in DM foot pa-
tients compared with healthy people [24]. While a
study done by Ulloque et al. (2022) was contrary to
the current study, when found that the higher val-
ues of total cholesterol (TC), low-density lipopro-
tein (LDL), and triglycerides were associated with
a higher risk of developing DFU [27].

The present study demonstrated a significant eleva-
tion in serum levels of IL-17A and IL-34 among
DFU patients compared to healthy controls. The re-
sults of the study conducted by Ali (2023) illus-
trated that IL17A had a crucial role in the develop-
ment of diabetic mellitus and its complications,
such as DFU [20]. Also, Yousefidaredor et al.
(2014) found that studies have demonstrated that
high levels of IL-17A are associated with chronic
inflammatory and autoimmune diseases [7]. IL-
17A levels in peripheral serum and atrial fluid were
significantly higher in non-proliferative diabetic
retinopathy (NPDR) and proliferating diabetic ret-
inopathy (PDR) patients than in NPDR patients in
subgroup analyses, and detection of peripheral se-
rum IL-17A concentrations could help to assess the
risk of progression from NPDR to PDR, these find-
ings were reported by Li ef al. (2024) [28]. Regard-
ing 1L-34, a study of Piao ef al. (2019) found that
IL-34 expression is highly increased in the serum

of patients with gestational diabetes mellitus
(GDM) [29]. In addition, there was a positive asso-
ciation between serum IL-34 and insulin resistance
and glucose concentrations. Dikilitas et al. (2022)
reported that the IL-34 secretion is increased in the
serum and synovial fluids of rheumatoid arthritis
patients, with a pathogenesis similar to that of per-
iodontitis [11]. On the contrary, Zheng et al. (2022)
found that IL-34 expression was lower in patients
with non-healing DFU than those with healing
DFU [9]. The difference between current findings
and previous studies regarding IL-34 levels may be
due to variations in the stage or classification of the
ulcers studied.

The current results showed varying levels of diag-
nostic utility for the two markers. For IL-17A, the
area under the curve (AUC) indicated a moderate
diagnostic ability, and the result was statistically
significant. A study conducted by Yang et al
(2023) showed the presence of a statistically signif-
icant difference in IL-17A in type 1 and 2 diabetes
mellitus between the DFU and control group [19].
This suggests that while IL-17A may not be highly
sensitive as a standalone screening marker, it has
strong specificity, making it potentially useful in
confirmatory diagnostics or in combination with
other markers. Its elevated levels in a small number
of patients may reflect acute inflammatory changes
or variability in immune response among DFU pa-
tients.

IL-34 showed a more promising profile with an
AUC, reflecting a good diagnostic ability, with a
highly significant result. These findings indicate
that IL-34 is a more balanced and reliable bi-
omarker for distinguishing between DFU patients
and healthy controls. Its relatively high sensitivity
and acceptable specificity make it a suitable screen-
ing tool and a potentially valuable biomarker for
early detection and monitoring of DFU-related im-
mune alterations.

Conclusions

This study demonstrated that serum IL-34 levels
were significantly higher in patients with diabetic
foot ulcer compared to IL-17A. IL-34 showed
greater sensitivity and diagnostic performance,
suggesting its potential role as a superior biomarker
for early detection and monitoring of diabetic foot
ulcers. Further studies on larger populations are
recommended to validate these findings. The sta-
tistically significant rise in both IL-17A and IL-34
indicates their potential as biomarkers for inflam-
mation severity in DFU and might have offered in-
sights into new therapeutic targets aimed at modu-
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lating the immune response to promote wound res-
olution. Further investigations were warranted to
elucidate the precise mechanisms through which
these cytokines had contributed to DFU progres-
sion and to explore their value in clinical prognosis
and treatment monitoring.

Acknowledgment

The authors sincerely thank the doctors and labor-
atory staff at the Diabetes and Endocrinology Cen-
ter in Karbala for their valuable assistance in sam-
ple collection. We also extend our heartfelt thanks
and appreciation to all the patients who participated
in this study for their kind cooperation and trust.

Funding: There was no funding for this study.
Contflict of Interest: The authors declare that they have
no conflict of interest.

Author contributions: Conceptualization: A.T.A.,
Methodology: A.T.A., Formal analysis and investiga-
tion: D.M.Q., Writing: D.M.Q., Resource: A.A.A., Su-
pervision: A.T.A., and M.R.A., and A.A.A.

References

1. Bielka W, Przezak A, Moleda P, Pius-Sadowska E,
Machalinski B. Double diabetes—when type 1 diabetes
meets type 2 diabetes: definition, pathogenesis and
recognition. Cardiovasc Diabetol. 2024;23(1):1-13.
https://doi.org/10.1186/512933-024-02145-x.

2. DengH, Li B, Shen Q, Zhang C, Kuang L, Chen R, et al.
Mechanisms of diabetic foot ulceration: A review. J
Diabetes. 2023;15(4):299-312.

3. Mariadoss AVA, Sivakumar AS, Lee CH, Kim SJ.
Diabetes mellitus and diabetic foot ulcer: etiology,
biochemical and molecular based treatment strategies via
gene and nanotherapy. Biomed Pharmacother.
2022;151(March):113134.
https://doi.org/10.1016/j.biopha.2022.113134

4. Rebecca R, Dominic S, Boyoung K, James M, Deepak
W, Anthony L. The diaberic foot ulcer. R Aust Coll Gen
Pract. 2020;49(5):250-5.

5. Thakur JK, Kumar S, Chakraborty SN, Kumar R, Basu
D, Kumari P, et al. Clinical grading of diabetic foot ulcer
infection and its predictors among type 2 diabetes
mellitus patients: a cross-sectional study. J Clin
Diagnostic Res. 2022;1-6.

6. Ma J, Li YJ, Chen X, Kwan T, Chadban SJ, Wu H.
Interleukin 17A promotes diabetic kidney injury. Sci
Rep. 2019;9(1):1-12. http://dx.doi.org/10.1038/s41598-
019-38811-4.

7. Yousefidaredor H, Zare-Bidaki M, Hakimi H, Assar S,
Bagheri V, Arababadi MK. IL-17A plays an important
role in induction of type 2 diabetes and its complications.
Asian Pacific J Trop Dis. 2014;4(5):412-5.

8. McGeachy MJ, Cua DJ, Gaffen SL. The IL-17 family of
cytokines in  health and disease. immunity.
2019;50(4):892-906.
https://doi.org/10.1016/j.immuni.2019.03.021.

9. Zheng A, Xu Y, Wu B. Functional analysis of IL-34 in
diabetic ulcer healing: A bioinformatic study. 2022;(Il).
https://doi.org/10.21203/rs.3.1s-2390347/v1.

10. Zekry R, Omran GA, El-Gharbawy NM, Werida RH.
Comparative study of dapagliflozin versus glimepiride

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

effect on insulin regulated aminopeptidase (IRAP) and
interleukin-34 (IL-34) in patient with type 2 diabetes
mellitus. Sci Rep. 2023;13(1):1-9.
https://doi.org/10.1038/s41598-023-33417-3.

Dikilitas A, Karaaslan F, Evirgen §, Ertugrul AS.
Gingival crevicular fluid CSF-1 and IL-34 levels in
patients with stage III grade C periodontitis and
uncontrolled type 2 diabetes mellitus. J Periodontal
Implant Sci. 2022;52(6):455-65.

Apelqgvist J, Bakker K, van Houtum WH, Nabuurs-
Franssen MH, Schaper NC. International consensus and
practical guidelines on the management and the
prevention of the diabetic foot. International Working
Group on the Diabetic Foot. Diabetes Metab Res Rev.
2000;16(Suppl1):584-92.

Xiong X fen, Wei L, Xiao Y, Han YC, Yang J, Zhao H,
et al. Family history of diabetes is associated with
diabetic foot complications in type 2 diabetes. Sci Rep.
2020;10(1):1-11.  https://doi.org/10.1038/s41598-020-
74071-3

Tuglo LS, Nyande FK, Agordoh PD, Nartey EB, Pan Z,
Logosu L, et al. Knowledge and practice of diabetic foot
care and the prevalence of diabetic foot ulcers among
diabetic patients of selected hospitals in the Volta
Region, Ghana. Int Wound J. 2022;19(3):601-14.
Dekker RG, Qin C, Ho BS, Kadakia AR. The effect of
cumulative glycemic burden on the incidence of diabetic
foot disease. J Orthop Surg Res. 2016;11(1):1-8.
http://dx.doi.org/10.1186/s13018-016-0474-y.
LuoY,LiuC, LiC, Jin M, PiL, Jin Z. The incidence of
lower extremity amputation and its associated risk
factors in patients with diabetic foot ulcers: A meta-
analysis. Int Wound J. 2024;21(7):1-11.

Lu Q, Wang J, Wei X, Wang G, Xu Y. Risk factors for
major amputation in diabetic foot ulcer patients.
Diabetes, Metab Syndr Obes. 2021;14:2019-27.

Gong H,Ren Y, LiZ, Zha P, Bista R, Li Y, et al. Clinical
characteristics and risk factors of lower extremity
amputation in the diabetic inpatients with foot ulcers.
Front Endocrinol (Lausanne). 2023;14(March):1-10.
Yang S, Zhao M, Jia S. Macrophage: key player in the
pathogenesis of autoimmune diseases. Front Immunol.
2023;14(February):1-15.

Ali MM. A study for the Immunological role of
Interleukin-37, 38 and 17A in Patients with Diabetic
Foot Ulcer. M.Sc. theses. Department of Microbiology,
College of Medicine, University of Kerbala. 2023.
Akyiiz S, Mutlu ABB, Giiven HE, Basak AM, Yilmaz
KB. Elevated HbAlc level associated with disease
severity and surgical extension in diabetic foot patients.
Ulus Travma ve Acil Cerrahi Derg. 2023;29(9):1013-8.
Zaki SM, El Karsh DS, Faden TM, Almghamsi LT,
Fathaldin JO, Alhazmi OA. Diabetic foot complications
in Saudi Arabia: a retrospective study. Cureus. 2024;
DOI 10.7759/cureus.53531.

Bhat SZ, Al-Hajri N, Kanbour S, Ahmadzada M,
Borovoy A, Abusamaan MS, et al. Glycemic control in
diabetic foot ulcers: a comparative analysis of wound and
wound-free periods in adults with type 1 and type 2
diabetes. Can J Diabetes. 2024;48(8):517-523.¢2.
https://doi.org/10.1016/j.jcjd.2024.08.007.

Lee SH, Kim SH, Kim KB, Kim HS, Lee YK. Factors
influencing wound healing in diabetic foot patients. Med.
2024;60(5):1-12.

Yao Y, Chen L, Qian Y. Age characteristics of patients
with type 2 diabetic foot ulcers and predictive risk factors

2846

Vol. 18, No. 1, June, 2025.

Karbala ] M



IL-17A and IL-34 level in DFU patients

Qasim et al, 2025

26.

27.

for lower limb amputation: a population-based
retrospective study. J Diabetes Res. 2024;2024:2380337.
Wang Y, Liu B, PiY, Hu L, Yuan Y, Luo J, et al. Risk
factors for diabetic foot ulcers mortality and novel
negative pressure combined with platelet-rich plasma
therapy in the treatment of diabetic foot ulcers. Front
Pharmacol. 2022;13(December):1-11.

Ulloque-Badaracco  JR, = Mosquera-Rojas  MD,
Hernandez-Bustamante EA, Alarcon-Braga EA,
Ulloque-Badaracco RR, Al-Kassab-Cordova A, et al.
Association between lipid profile and apolipoproteins

28.

29.

with risk of diabetic foot ulcer: a systematic review and
meta-analysis. Int J Clin Pract. 2022;2022(1d1).

Li X, Qin W, Qin X, Wu D, Gao C, Luo Y, et al. Meta-
analysis of the relationship between ocular and
peripheral serum IL-17A and diabetic retinopathy. Front
Endocrinol (Lausanne). 2024;15(April):1-9.

Piao C, Wang X, Peng S, Guo X, Zhao H, He L, et al. IL-
34 causes inflammation and beta cell apoptosis and
dysfunction in gestational diabetes mellitus. Endocr
Connect. 2019;8(11):1503-12.

2847

Vol. 18, No. 1, June, 2025.

Karbala ] M



