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Abstract: Cytokines play a substantial role in the pathophysiology of infectious diseases.
Consequently, genetic polymorphisms in cytokine genes can have profound effect on the
susceptibility to or protection from infections and also influence the clinical manifestations, disease
severity as well as outcome. The objective of this brief narrative review is to provide an update on
the recent research findings on the role of genetic polymorphisms of IL-18, a recently discovered
cytokine on certain infectious diseases of public health relevance. The current review suggests there
is a significant impact of IL-18 polymorphisms on different infectious diseases. The presence of G
and T alleles at position -656 is suggested to have a probable protective effect against VL. The
-137G/-607C (GC) and -137C/-607C (CC) haplotypes in the promoter region are associated with
increased susceptibility to severe malarial anemia. SNPs rs544354 and rs574429 (GC) are linked to a
higher risk of P. falciparum infection and increased parasitemia. The -137 C/C genotype and -137 G
allele (with G/G genotype) are associated with faster progression to AIDS. In contrast, the IL-18
genotype does not seem to affect overall HIV susceptibility but influences disease progression. The
G and GG genotypes at position -137 and allele A at position -607 are likely associated with
protection against HBV infection. Conversely, the C allele at position -137 is linked to increased
susceptibility to HBV infections. The GG genotype of IL-18 -137 G > C variant is associated with
increased susceptibility to pulmonary tuberculosis (PTB). The AC genotype of IL-18 -607A>C has
been linked to PTB susceptibility, particularly in patients with co-morbid diabetes mellitus. SNPs
-137G/C, 113T/G, and +127C/T are associated with susceptibility to H. pylori infection, indicating
that these genetic variants may influence the risk of H. pylori-related diseases. There are conflicting
results in studies conducted in different populations (e.g., genetic polymorphism, studies conducted
in India and China against HBV infection) highlighting the need for further research with larger
sample sizes to resolve discrepancies. Due to the variability in findings, extensive studies in diverse
populations are needed to better understand the impact of IL-18 polymorphisms.
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Introduction:
Interleukin -18 (IL-18):

Host and pathogen genetics significantly influence the pathogenesis and outcome of infectious
diseases. After the discovery of CCR5 delta 32 deletion mutation rendering protection from Human
Immunodeficiency Virus (HIV) infection, there is a great interest in exploring cytokine and
chemokine polymorphisms and their influence on susceptibility and course of infections as well as
protection from infections. IL-18 is a newly identified proinflammatory cytokine and is a key
regulator of both innate and acquired immune responses [1]. It is a member of the IL-1 cytokine
family, a group of 11 cytokines that stimulate the innate immune system [2,3]. In the presence of IL-
12, IL-18 stimulates the production of interferon-gamma (IFN- v) by acting on T helper 1 (Th 1) cells,
macrophages, natural killer (NK) cells, natural killer T (NKT) cells, B cells, dendritic cells (DCs), and
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non-polarized T cells. IL-18 has a pleiotropic effect based on the cytokine environment, indicating its
significant role in both health and disease [4]. IL-18 levels are typically high in patients with psoriasis
(Gangemi S et al. 2003), systemic lupus erythematosus (SLE) [5], hypertension, chronic renal disease
[6] multiple sclerosis (MS) [7] and certain infectious diseases like COVID-19 [8,9]. Pregnant women
with recurrent miscarriage have significantly increased IL-18 gene expression [10,39]. IL-18 cytokine
plays a role in the pathogenesis of several inflammatory and autoimmune diseases [11]. IL-18 has
demonstrated value in providing protective immunity against mycobacteria through IFN- vy
induction in cases of Mycobacterium avium infection [12]. A study reported that children with severe
Mycoplasma pneumoniae infection expressed similar IL-18 and IFN- vy [13]. In another study, daily
injections of IL-12 and IL-18 provided protective immunity against re-infection and prevented the
spread of Leishmania major infection in mice infected with the intracellular protozoon [14].
Furthermore, in a mouse model of Herpes simplex virus (HSV), it was found that IL-18 functions as a
protective factor against viral infection [15].

IL-18 was previously termed “IFN- y -inducing factor” owing to its ability to promote IFN-y
release in CD3-stimulated Th1 cells. The human IL-18 protein has 193 amino acids, while the mouse
IL-18 protein has 192 [16]. In humans, the IL-18 gene is located on chromosome 11 and in mice, it is
found on chromosome 9. The gene has 7 exons with two different promoters on exons 1 and 2, which
include an interferon consensus sequence binding protein and PU.1 binding sites (a hematopoietic-
specific transcription factor) [1]. IL-18 is synthesized in the cytoplasm as an inactive precursor (pro-
IL-18) of 193 amino acids and 24 kDa. Binding of Toll-like receptors (TLRs) to the Pathogen
Associated Molecular Patterns (PAMPs) and activation of the NF-kB pathway, results in the
transcription of IL-18 precursor. Secretion of IL-18 requires proteolytic processing to produce
physiologically active IL-18 [17]. Caspase-1, an internal cysteine protease found in the NACHT-LRR
and pyrin domain-containing protein 3 (NLRP3) inflammasome, is responsible for converting pro-
IL-18 into mature IL-18, similar to pro-IL-1b [4] & [18]. Caspase 1 is activated by a variety of
inflammasomes, including AIM2-like receptors, Nod-like receptors and TRIM family members with
PYD or CARD domains. When Caspase 1 is activated, cells undergo pyroptosis, resulting in the
formation of membrane holes and the release of mature IL-1b and IL-18. Figure 1 depicts the IL-18
signal transduction and biological effects of IL-18 gene.
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Figure 1. IL-18 signal transduction and its biological effects.

The IL-18 receptor (IL-18R) is required for IL-18 signaling. T cells and NK cells produce IL-18R,
which promotes IFN- vy production through STAT4 signaling [19]. The IL-18R consists of two
subunits: the IL-18Ra chain (also known as IL-1R-related protein or IL-1R5) and the IL-18Rb chain
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(also known as IL-1R-associated protein-like or IL-R7). IL-18Ra and IL-18Rb chains belong to the IL-
1R family and share a TIR domain with TLRs. When activated by IL-18, IL-18Ra forms a high-affinity
binding heterodimer with IL-18Rb, enabling downstream signal transduction. IL-18 interacts with
IL-12 and activate the innate immune system by inducing NK cells to respond to infections and
cancers. Mice deficient in IL-18 exhibit greater susceptibility to infections and decreased NK cell
activity, indicating the critical function IL-18 plays in establishing NK cell activity [20]. In the adaptive
immune system, IL-18 endorses T cells’ activation and differentiation to upregulate the production
of IFN- vy [18].

Different types of cells - hematopoietic as well as non-hematopoietic, can produce IL-18. It is
generally produced by immature dendritic cells, monocytes, and macrophages during the acute
immune response and it shares structural similarity with interleukin-1{ (IL-1p). It is also found to be
released by intestinal epithelial cells, endothelial cells, osteoblasts, keratinocytes, and mesenchymal
cells [18].

Genetic Polymorphisms of IL-18

Genetic variation that effects a cytokine’s structure or expression to change, can have profound
clinical consequences. Impact of cytokine gene polymorphisms on infectious diseases, including risk
of infection, disease development, chronicity, response to vaccination and treatment, and vertical
transmission, has been the subject recent research. There are several known distinct polymorphisms
in IL-18. Most commonly, single nucleotide polymorphisms (SNPs) are located in the promoter
region (656 G/T, 607 C/A, 137 G/C), whereas SNPs like 1113 T/G, 1127 C/T are located in the 50-
untranslated region [21]. A single polymorphism at position 105 in the IL-18 gene’s coding area has
also been discovered [22]. The polymorphisms at positions 607 and 137, in particular, are associated
with significant differences in IL-18 expression, even though the functional importance of the
polymorphisms mentioned above has not yet been thoroughly confirmed [21,23]. Functionally active
regions of this promoter are impacted by C to A transversion at position -607 and G to C transversion
at position -137. These components comprise binding sites for the cAMP response element binding
protein (CREB) and transcriptional histone 4 transcription factor 1 (H4TF-1), respectively.
Consequently, mutations at these locations may have an impact on IL-18 expression and affect the
quantity of IL-18 produced. Therefore, the differences in IL-18 gene expression and production
appear to be impacted up on by these two polymorphisms -607C/A and -137G/C and their
haplotypes. Genotype G/G, at position -137 has been linked to higher IL-18 production and
transcription activity [21,24].

IL-18 Polymorphisms and Infectious Diseases

Multiple studies have reported an association between polymorphisms in the IL-18 gene and
susceptibility to or protection from various infectious diseases — parasitic, bacterial, viral, and non-
infectious diseases. We aim to highlight the various known genetic polymorphisms of the IL18 gene
and their association with certain infectious diseases of public health importance. IL-18 gene and
SNPs associated with infectious diseases are shown in Figure 2.


https://doi.org/10.20944/preprints202409.0539.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 September 2024 d0i:10.20944/preprints202409.0539.v1

Chromosome 2 :
(11q22.2223) |¥ %

1 J

T \
P S
— — .
Y IL-18Gene| .

ATG STOP -
lExonZ Exon 3 Exon 4 Exon 5 l Exon 6
5) 31
[ Promotor Intron 1 Intron2 Intron 3 Intron 4 Intron & ]
l T 1 T l J
ﬁ' vy oy Fa v ,\,.6_
"ETF0C @ E Q G i
O6zQx 25 il g <
I~ o= 00 s} o™
LWpwor~ o @ o woo®
To0oS g 2 g =
= L.l o + X
& & oLl z L X LA
hEno® © = 2 g
©BBNN [ o 5 3
S S g S = 1
@ G Do © © © I
ﬁﬁﬁﬁﬁ @ @ @ ) o
[T 2] @ ]

Figure 2. Selected IL-18 polymorphisms associated with infectious diseases.

Parasitic Infections
Malaria

Malaria is caused by the unicellular protozoan, Plasmodium and is mostly spread by female
Anopheles mosquitoes. Malaria continues to remain a serious global health challenge, especially in
low- and middle-income nations, despite intense control efforts. An estimated 247 million new cases
of malaria are reported every year, with an estimated 881,000 deaths from the disease, 91% of which
happen in Africa and 85% of which occur in children under the age of five [25].

IL 18 has an important role in the pathophysiology of malarial infection. This cytokine is
essential for controlling parasitemia and resolving malarial illness. Interleukin 12 (IL-12) and 18 (IL-
18) together generate interferon-y (IFN-y), which mediates the first immunological response to P.
falciparum infection, by inducing TNFa and increasing the release of reactive nitrogen and oxygen
radicals. IL18 has a pro-inflammatory function in patients with uncomplicated P. falciparum infection
[26]. A study reported that children with moderate malaria had a higher range of IL-18 and IL-12
than children with a severe form of the disease [27]. In murine model, it stimulates IFN- vy, which
helps in defense against pathogenic organisms like Plasmodia [28]. It works along with IL-12 in the
innate immune pathway against Plasmodium infection. In severe malaria cases, IL-18 levels remained
high throughout the course of the disease which indicate the significant association between IL-18
levels in severe malaria patients and parasitemia [26]. When compared to healthy control subjects,
SNPs rs5744292 and rs544354 were associated with parasitemia in patients infected with P.
falciparaum. Increased parasite density in infected patients has been associated with SNP rs5744292.
Significant age-dependent correlations were found between SNPs rs544354 and rs360714 and parasite
density; the risk alleles were more prevalent in patients at a younger age (1-9 years old) [25].

Visceral Leishmaniasis (VL)

Leishmania donovani and Leishmania infantum (chagasi) are the intracellular protozoan parasites,
which are responsible for the potentially lethal infectious disease Visceral Leishmaniasis. There is
significant VL-related morbidity and mortality in Brazil and the Indian subcontinent [29]. Several
researchers investigated the vital relation between IL-18 gene polymorphisms and the predisposition
to VL.

A study was conducted in Bihar, India, to examine the IL-18 gene SNPs in the promoter region
(rs187238 - 137 G/C), and (rs1946519 -656 G/T) and link with VL. Significantly, the G allele at
rs1946519 (- 656 G/T) and codon region (rs549908 + 105 A/C) was linked to protection from VL [30].
In another study by Moravej A et al., it was observed that in Iranian VL patients, the T allele frequency
was decreased, while it was higher in controls (— 656). Resistance to VL was associated with a T allele
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at—656 [31]. Ahmadpour E et al., on the other hand, showed that in the East Azerbaijan, Iran people,
the IL-18 gene promoter polymorphisms at positions -137 and -607 are not linked to VL [32].

Chagas Disease

Chagas disease is a chronic, parasitic infection caused by the protozoan Trypanosoma cruzi, and
the disease affects around 8 million people in Latin America, with 30-40% having or developing
cardiomyopathy. Strauss, M. et al. examined the association of three IL18 genetic variations
rs2043055, rs1946518, and rs360719, and the development of chronic Chagas cardiomyopathy (CCC)
and the susceptibility to Trypanosoma cruzi infection in various Latin American populations [33]. An
SNP (rs2043055) was found to associated with an increased risk of Chagas cardiomyopathy (CC),
according to a study conducted in 2015 by Nogueira, L.G. et al. [34]. This study also found a
significant variation in genotype frequencies among patients with moderate and severe CCC. In
contrast, the findings of Gomes dos Santos, A. et al., IL18 51946518 AA genotypes reduced risk of
developing cardiomyopathy and decrease the severity of cardiomyopathy in Chagas disease [35].

Intestinal Amebiasis

The protozoan Entamoeba histolytica causes intestinal amebiasis and extra-intestinal symptoms.
Ninety percent of E. histolytica infections are asymptomatic, but over 50 million develop symptoms,
and each infection results in roughly 100,000 fatalities annually. Al-Sultany, A.K. et al. 2023
investigated the genetic polymorphisms of IL-18 and its role in susceptibility to infection by E.
histolytica [36]. Findings indicated that mutations in SNPs such as SNP 1 (rs1866694757), SNP 4 (rs
1946518), SNP 6 (rs 1946519), and SNP 7 (rs 1215648807) may be associated with an increased risk of
intestinal infections. Whereas, other SNPs, such as SNP 2 (rs 940255648), SNP 3 (rs 1037707423), SNP
5 (rs 1213044637), SNP 8 (rs 1866697972), SNP 9 (rs 1866698066), and SNP 10 (rs 186668286), showed
the protective activity against disease progression. However, this study is limited by its small sample
size and to confirm these results, further research is needed, with large number of participants from
a range of populations.

Viral Infections
HIV Infection:

Globally, HIV has infected over 75 million people and is a leading cause of morbidity and
mortality. Untreated HIV disease increases the risk of opportunistic infections and malignancies by
causing gradual depletion of CD4+ T cells and a variety of immunological abnormalities. An
increasing body of evidence indicates the importance of host gene variations in both the progression
of AIDS and an individual’s susceptibility to HIV-1 infection [37]. IL-18-137 the G/G genotype and G
allele appears to play a role in the pathogenesis of HIV-1 infection in North Indians. HIV-1 patients
carrying the G/G genotype and -137 G allele might have a faster progression of their illness to
acquired immunodeficiency syndrome (AIDS) than individuals with the C/C genotype. The G/G
genotype and G allele at position -137 of the IL-18 gene promoter polymorphism may be involved in
the progress of HIV-1 infection [38].

HBYV Infection:

The hepatitis B virus (HBV) affects more than 350 million populations worldwide. Hepatitis B is
a prominent cause of chronic hepatitis, cirrhosis, and hepatocellular carcinoma and is responsible for
1 million deaths per annum. Certain IL-18 polymorphisms have been linked to an increased risk of
developing chronic hepatitis B, changes in the severity and course of the illness. In the Chinese
population, Jiang et al. 2018 reported that the -137 G allele and the GG genotype are associated with
the development of chronic hepatitis B (CHB) infection and decreased blood levels of IL-18,
respectively [40]. Zhang et al.’s earlier study revealed no association between disease susceptibility
and polymorphism at position -607. Zhang et al. have also shown the protective functions of the -137
C allele against HBV infection [41].

d0i:10.20944/preprints202409.0539.v1
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HCV Infection:

Hepatotropic RNA virus known as the hepatitis C virus (HCV) gradually damages the liver,
potentially leading to hepatocellular carcinoma and liver cirrhosis. China has the largest number of
HCV patients (29.8 million), whereas Egypt has the highest prevalence of HCV at >10% of the general
population [42,43].

Similar to Hep B, IL18 has a significant role in chronic hepatitis C infection as well. More than
50% of patients progress from having an acute infection to developing a persistent infection, of those
10-20% are tending toward hepatocellular carcinoma (HCC) and cirrhosis [44,45]. IL-18 genetic
polymorphisms and plasma levels of IL-18 have been stated to impact HCV infection. Farid S et al.
stated that, the polymorphism at the -607 location with the AA allele is greater in healthy individuals
than in Chronic hepatitis C virus (CHCV) patients, the polymorphism at the -607 location with the
AA allele is a promising protective marker [46]. In contrast, Said EM et al. evaluated the frequencies
of two functional IL-18 gene variations (-607 C/A and -137 G/C) and quantitatively assessed the IL-
18 plasma levels to ascertain their influence on the severity of CHC and revealed that individuals
with CHC have higher levels of IL-18 plasma, which positively correlates with the severity of liver
disease. Milder liver disease is linked to the A/A allele at position -607 of the IL-18 gene promoter
[47]. In another investigation, the haplotypes of the IL18 promoter polymorphisms 607C/A and
137G/C were studied about the outcomes of HCV persistence or clearance in European Americans
(EA) and African Americans (AA). A strong association was found in haplotype carrying -607A and
-137C with viral clearance [48] Yue M et al. have shown that three IL-18 variants 656G > T, +105A >
C and -137G > C, are also associated with protection against vulnerability to HCV infection in the
high-risk Chinese Han population. Additionally, he discovered that the GCC haplotype was
significantly linked to a lower risk of being susceptible to HCV infection. In contrast, the GGC
haplotype was strongly related to protection against HCV infection that persisted [49].

Hirankarn et al. have reported an association between the -607 AA genotype and the
development of CHB [50]. The CC and GC genotypes of the polymorphism in the -137 position were
linked to a higher risk of HCC in CHB patients in the Chinese population [51]. According to Bao et
al., patients with HBV infection who had the GC genotype and the C allele of the polymorphism at
location -137 had a considerably lower chance of developing HCC [52]. A subsequent investigation
demonstrated a correlation between the GG genotype and the G allele of the -137 polymorphism with
the severity of necro inflammatory activity and liver fibrosis [53]. Li et al., on the other hand, showed
that the AA genotype and the A allele at the -607-promoter region may be linked to CHB resistance
[54]. Kim et al. found that in CHB patients, the IL-18 gene’s +13925 C +8925 G and -148 C alleles were
linked to the development of HCC [55]. Further, a strong correlation between the alleles for -148 C,
+8925 G, and +13925 C and HBV clearance was noted [56]. Zhu et al., reported that in CHB patients,
the polymorphisms in the -607 and 137 promoter region of IL-18 were not linked to the development
of HCC ([57]. Dai Z] et al., (2017) study shows that IL-18 polymorphisms rs187238 GG genotype
increases the risk of hepatocellular carcinoma in healthy individuals while it is associated with
cirrhosis in chronic hepatitis B carriers in the Northwest Chinese population [58].

Dengue:

Dengue fever is a mosquito-borne disease, widespread in tropical and subtropical areas and
caused by the dengue virus belonging to the Flavivirus genus of the Flaviviridae family. A wide
spectrum of clinical manifestations ranging from asymptomatic to mild febrile illness, dengue fever
(DF) and severe dengue hemorrhagic fever (DHF) are unknown.

Pohan Herdiman T et al. investigated the association between hospitalized DF and DHF patients
IL-18 levels and the severity of their sickness. Research revealed that IL-18 levels were considerably
greater in DHF than DF. Furthermore, a strong association was found between IL-18 levels with low
platelet values and hematocrit and This work supports the potential contribution of IL-18 in the
etiology of adult DHF [25]. Another study showed that high levels of IL-18 at the later stages of the
disease and during severe illness indicate that this cytokine may influence the pathophysiology of
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DHEF by causing a change in the Thl-to Th2-type response [59]. However, we could not find any
studies specifically investigating the role of IL-18 polymorphisms and dengue fever.

Bacterial Infections

Several studies investigated IL-18 gene polymorphism and its crucial role in various bacterial
infections like Helicobacter pylori (H. pylori) infections, tuberculosis, etc.

Tuberculosis (TB):

Tuberculosis (TB) is a significant global health issue caused by Mycobacterium tuberculosis (MTB).
It usually affects the lungs, but it can also damage other organs such as the kidneys, spine, or brain.
Every year, it causes morbidity in millions of people and is the second biggest cause of mortality from
an infectious disease, next to the human immunodeficiency virus (HIV)/AIDS. According to a global
TB survey, Asia and Africa account for the majority of the projected (8.7 million) cases worldwide
[60]. An estimated 30% of the general population is thought to be infected with MTB and 10% of those
infected will develop eventually active TB [61].

A meta-analysis study conducted by He C et al. revealed that the polymorphisms IL-18
rs1946518 IL-18 rs187238 and rs1800795 may increase a person’s risk of tuberculosis, particularly in
Asians. [62]. An additional investigation into the relationship between IL-18 and TB susceptibility
analysis revealed that patients in the TB group had greater IL-18 levels than those in the control group
[63]. In the Chinese Han population, the connection between SNPs of the IL-18 gene and susceptibility
to pulmonary tuberculosis was investigated by [64].

H. pylori Infections:

Helicobacter pylori (H. pylori) is a bacteria that infects the stomach and duodenum. H. pylori
infection is a primary causative factor for gastritis and peptic ulcers (Pacifico L et al. 2010). It has been
estimated that 50% of the global population is infected with this bacteria. Rezaeifar A. et al. showed
how IL-18 promoter polymorphisms affected serum levels of IL-18, in patients with H. pylori-infected
duodenal ulcers (DU) and also elucidated potential correlation between the H. pylori virulence
factors CagA and VacA antibodies with IL-18 serum level. It revealed that a higher risk of developing
DU was linked to the IL-18 -607C variation. Moreover, CagA-positive individuals with high levels of
IL-18 are more susceptible to DU [65]. Myung DS et al. 2015 explored that, IL-18 gene polymorphisms
at positions —-137G/C (rs187238), +113T/G (rs360718), and +127C/T (rs360717) demonstrated protective
activity against H. pylori infection by decreasing its susceptibility in the Korean population [66].

Fungal Infections
Paracoccidioidomycosis (PCM):

Paracoccidioidomycosis (PCM) is a widespread endemic illness in Latin America,
paracoccidioides species are the causative agent of the disease. High morbidity and sequelae have been
associated with this mycosis. Sato PK et al. 2020 found that polymorphism in the IL18 gene’s
promoter region and its association with the severity of PCM by demonstrating, the risk related to
the IL18-607 A-allele in the acute form (AF) and multifocal chronic (MC) groups, along with the
protective effect of the C-allele in unifocal chronic (UC), and its possible association with the greater
levels of IL-18 at various stages of the disease’s progression [67]

The results of the various studies on IL-18 genetic polymorphisms and their association with
different infectious diseases of public health significance have been summarized in Table 1.
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Table 1. Studies on IL-18 polymorphisms and various infectious diseases.
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Infections Population [SNPs Location Clinical impact Reference
Visceral [ranian rs1946519 (-656|Promoter G allele at the position —656, a|[31].
Leishmaniasis (118 patients [G/T) region protective allele against VL.

156 controls [rs187238 (-137

G/C)
rs549908 Codon region
(+105A/C)
Visceral Indian rs1946519 (-656|Promoter T allele at position—656, a|[30]
Leishmaniasis |204 patients [G/T) region protective against VL.
267 controls [rs187238 (-137
G/C)
rs549908 Codon region
(+105A/C)
Visceral Iranian rs1946518 (- [Promoter No significant association [32].
Leishmaniasis | (East 607A/C) region

Azarbaijan) | rs187238 (-

91 patients, | 137G/C)

185

controls

Malaria Saudi rs574429 (G to C) |Promoter Increased susceptibility to P.[[25].

Arabian rs544354 (G to C) [region falciparum  infection and

250 patients related parasitemia

200 controls

Severe malariallWestern rs1946518 (-|Promoter -137G/-607C (GC) haplotype|[68].
anemia (SMA) |Kenyan 607C/A) region associated with increased

123 patients |rs187238 (-137G/C) susceptibility to SMA.

400 controls —137C/-607C (CC) significantly
associated with  childhood
mortality

Uncomplicated |Nigerian rs1946518 (-|Promoter No significant association [69]
Malaria 171 patients |607C/A) region
166 controls |rs187238(-137G/C)
Chronic Chagas|Brazilian rs2043055 (A/G)  |Promoter No significant association [34].
Disease 849 patients region

202 controls
Intestinal Iraq rs1866694757(CC Increased susceptibility and|[36].
amoebiasis 25 patients  |[/CA) Promoter associated with progression of]

25 controls  [rs1946518(TT /TG) [region E. histolytica infection

rs1946519(CC/AC)

rs1215648807(AA

/AC)

rs940255648 (GG|Promoter Protection against
/GC) region progression of infection
rs1037707423 (CC

/CT)

rs1213044637 (GG

/GA)

rs1866697972 (GG

/GT)

rs1866698066 (GG

/GT)



https://doi.org/10.20944/preprints202409.0539.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 September 2024 d0i:10.20944/preprints202409.0539.v1

9
151866698286 (AA
/TT)
HIV infection (Indian rs187238(-137G/C) |Promoter Associated with the|[38].
500 patients region progression of HIV-1/AIDS
500 controls
HBYV infection (Indian rs1946518(-607 Promoter Allele A at position -607: a|[70].
271 patients [A/C) region protective allele against HBV|
280 controls |rs187238(-137 C/G) infection
Allele C at position -137 is
associated ~ with  increased
susceptibility to HBV
infections.
HBYV infection [Chinese rs187238 Promotor Protection against HBV|[40].
376 patients [(-137 G allele andfregion infection
254 controls |GG genotype -137
G/C)
HBYV infection [Chinese Han [rs187238 (-137|Promotor -137C allele protective against|[41].
231 patients [G/C) region HBV infection
300 controls [rs1946518 (- -607AA genotype associated
607C/A) with increased susceptibility to
HBV
HBYV infection |Thailand rs1946518 (-607|Promotor Associated with progression of{[50].
140 patients |A/A) region HBYV infection.
140 controls
HBYV infection |Korean rs1946519 Promotor Associated with HBV clearance|[56].
730 patients |(-667G>T) region
320 controls [rs187238 (-148
G>C)
rs360721 Intron 1
(+8925C>G)
rs549908 Exon 4
(+13925A>C)
HBV-related Chinese rs1946518 (-607|Promoter Protective allele against HBV-|[52].
HCC* 153 Patients [C/A) region related HCC
165 controls [rs187238 (-137
G/C)
HCV infection (Indian rs1946518 ({Promoter -607 position with A/A allele|[71].
204 Patients [607C/A) region associated ~with protection
350 controls against disease severity
HCYV infection [Tunisian rs187238 (-137G/C)|Promoter Associated ~ with disease|[72].
81 patients region severity
82 controls
Tuberculosis  |Indian rs1946518 (-|Promoter No significant association [73].
165 patients  |607(C/A) region
173 controls [rs187238 (—
137G/A)
Tuberculosis  [Chinese rs1946518 (-|Promoter Increased  susceptibility  to|[74].
407 patients [607(C/A) region tuberculosis
469 controls [rs187238 (H
137G/C)
Tuberculosis  |Indian rs1946518 (-Promoter AC genotype of IL-18 -607A>C|[75].
505 patients  [607(C/A) region increased  susceptibility to
200 controls [rs187238 (H PTB in the patients affected
137G/C) with  co-morbid  diabetes
mellitus
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rs1800795 (-
174G>C)
Tuberculosis  |Russia rs549908 (105C/A) |Promoter C allele and CC genotype of|[76].
334 patients region 105 A/C predisposes to the
183 Controls progression of disseminated
TB
H-Pylori Korean rs1946519 (-656|Promoter -137G/C, 113T/G, +127C/T|[66].
infection 456 Patients [G/T) region associated ~with protection
222 controls [rs1946518  (—607 against H. pylori infection
C/A)
rs187238
(-137G/C)
rs360718 (+113]
T/G)
rs360717 (+127,
C/T)

Note: VL - Visceral Leishmaniasis, SME - Severe malarial anemia, HIV - Human Immunodeficiency Virus, HBV
— Hepatitis B virus, HCV - Hepatitis C virus, HCC — Hepatocellular carcinoma, TB — Tuberculosis, H-Pylori -
Helicobacter pylori.

Summary

The current review suggests there is a significant impact of IL-18 polymorphisms on different
infectious diseases. The presence of G and T alleles at position -656 is suggested to have a probable
protective effect against VL. The -137G/-607C (GC) and -137C/-607C (CC) haplotypes in the
promoter region are associated with increased susceptibility to severe malarial anemia. SNPs
rs544354 and rs574429 (GC) are linked to a higher risk of P. falciparum infection and increased
parasitemia. The -137 C/C genotype and -137 G allele (with G/G genotype) are associated with faster
progression to AIDS. In contrast, the IL-18 genotype does not seem to affect overall HIV susceptibility
but influences disease progression. The G and GG genotypes at position -137 and allele A at position
-607 are likely associated with protection against HBV infection. Conversely, the C allele at position
-137 is linked to increased susceptibility to HBV infections. The GG genotype of IL-18 -137 G > C
variant is associated with increased susceptibility to pulmonary tuberculosis (PTB). The AC genotype
of IL-18 -607A>C has been linked to PTB susceptibility, particularly in patients with co-morbid
diabetes mellitus. SNPs -137G/C, 113T/G, and +127C/T are associated with susceptibility to H. pylori
infection, indicating that these genetic variants may influence the risk of H. pylori-related diseases.
There are conflicting results in studies conducted in different populations (e.g., genetic
polymorphism, studies conducted in India and China against HBV infection) highlighting the need
for further research with larger sample sizes to resolve discrepancies. Due to the variability in
findings, extensive studies in diverse populations are needed to better understand the impact of IL-
18 polymorphisms.

Future Direction:

Population studies are crucial to understanding how IL-18 genetic polymorphisms vary across
different ethnic groups and how this diversity contributes to differential susceptibility to infections
worldwide. In regions with high infectious disease burdens, understanding genetic predispositions
can inform public health strategies and interventions. It is also noted that studies in different
populations often report contradicting findings. Hence, future studies should define the target
disease and controls very well, should be adequately powered and a multidisciplinary approach,
integrating genetics, immunology, bioinformatics, and clinical studies to elucidate underlying
mechanisms and translate findings into improved healthcare practices. Epigenetic alterations (e.g.,
DNA methylation, histone modifications) may impact IL-18 gene expression and these modifications
interact with genetic polymorphisms in the context of infections. Longitudinal studies to track how
IL-18 polymorphisms influence infection outcomes over time can provide insights into long-term
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immune modulation and potential implications for chronic infections. Genetic studies assume much
significance in the current context of personalized medicine or precision medicine as targeted
immunotherapy that enhances IL-18 signaling to boost immune responses or its inhibition to contain
hyperinflammatory responses may come up in the future.
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