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ARTICLE INFO ABSTRACT

Editor: Narla Mohandas Interleukin-17F rs763780 (7488A/G) gene polymorphism obviously affecting the expression and activity of

IL17F and may affect primary immune thrombocytopenia (PIT) susceptibility and its clinical features in Egyptian

K ds: . . s h - .

Hi‘;}or children and adults. 105 ITP patients divided into (63 pediatric and 42 adult patient) and 112 age and sex
Immune thrombocytopenia matched healthy controls were enrolled in this case control study. All patients were subjected to history taking;
Interleukin clinical examination, CBC, bone marrow aspiration and genotyping of IL17F rs763780 polymorphism by (PCR-

RFLP) technique. Our results revealed significant decrease in the mutant heterozygous genotype AG and also in
IL-17F mutant allele G frequency in ITP patient group and associated with increased risk for ITP compared with
the control group (P = 0.04 and P = 0.005 respectively). Furthermore, the mutant allele G frequency was sig-
nificantly decreased in childhood onset than adult onset ITP (OR = 0.31, P = 0.02) and also was significantly
lower in chronic ITP when compared with newly diagnosed and persistent ITP (P = 0.005). Patients with the AA
genotype showed severe thrombocytopenic state at diagnosis than those with the AG genotype (P = 0.04). We
concluded from our results that interleukin-17F rs763780 (7488A/G) polymorphism is strongly correlated with
susceptibility and severity of ITP.

Restriction fragment length polymorphism

1. Introduction T-cells also, play a crucial role via mediating peripheral platelet
destruction and megakaryocyte destruction/inhibition in the bone

ITP is an autoimmune disease characterized by immune mediated marrow [8]. Previous studies focused on the role of auto-reactive

platelet destruction in the periphery [1]. In children it is usually benign
and self-limiting disease [2]. The incidence of ITP is ~2-12/100,000
per year for adults and children respectively, and its mortality rate is
1-3% per year in severely affected cases [3,4].

ITP pathogenesis is heterogeneous and very complicated [1]. The
most common mechanism involves auto-reactive B cells producing
autoantibodies targeting glycoproteins (GP such as GPIIb/Illa, GPIb/IX
and/or GPla/Ila) expressed on platelet membrane [5,6]. Subsequently,
autoantibody-coated platelets are cleared by splenic macrophages in
FcyR-dependent mechanism [7].

CD4+Th cell and its response against platelet GPIIb-IIla antigen by
helping B cells to produce autoantibodies [9,10], and also, through
increasing cytokine imbalance, especially in ITP patients with some
evidence of higher levels of circulating pro-inflammatory cytokines
[11-13].

CD4+Th cells subsets in ITP patients are perturbed, such as de-
creased number and function of Treg [14]. However, some groups re-
ported up-regulation of Th17 cells in ITP patients [15-18]. It was noted
that Treg cells play a fundamental role in preventing autoimmune
diseases by maintenance of immune tolerance; in the contrary Th17

Abbreviations: BMA, bone marrow aspiration; CBC, complete blood count; CD4+Th, CD4+ T helper; CI, Confidence Interval; CR, complete response; FCyR, Fc
gamma receptor; FET, Fisher exact test; GCs, glucocorticoids; GP, glycoproteins; IL-17F, interleukin 17F; ITP, immune thrombocytopenic purpura; NR, no response;
OR, odd ratio; PCR-RFLP, polymerase chain reaction-restriction fragment length polymorphism; PIT, primary immune thrombocytopenia; R, response; S, significant;
SD, standard deviation; SLE, systemic lupus erythematous; SNPs, single nucleotide polymorphism; Th17, T helper 17; TNF-a, tumor necrosis factor-a; Treg, T
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cells may play the opposite role. They mediate inflammation and tissue
injury through secretion of IL-17 and other pro-inflammatory cytokines
[19].

Interleukin 17F (IL-17F) is a potent pro-inflammatory cytokine, and
is one of the IL-17 cytokine family which comprises six members: IL-
17A to 17F. It is mainly produced by Th17 subset cells in addition to
other types of cells [20]. Previous studies focused on the critical pro-
inflammatory effect of IL-17F and its correlation with inflammatory and
autoimmune diseases such as systemic lupus erythematosus [21]
rheumatoid arthritis [22] and asthma [23]. The encoded gene for in-
terleukin 17F is mapped to the human chromosome arm of 6p12.2,
which consists of 3 exons and 2 introns [24]. IL-17F at rs763780
(7488A/G) polymorphism is located within the coding region of IL-17F
gene and causes a His-to-Arg substitution at amino acid 161. In vitro
functional analysis revealed that IL-17 expression and activity may be
suppressed in carriers of the mutant G allele [25]. Our study has been
conducted to analyze IL-17F polymorphism at rs763780 (7488A/G)
among Egyptian ITP patients and healthy individuals to evaluate its
contribution to ITP susceptibility and its correlation with clinical fea-
tures and disease pathogenesis.

2. Material and methods

A case-control study conducted during the period from November
2016 to December 2017. The study included 217 participants; they
were divided into 2 groups:

(a) Patients Group: Included 105 Egyptian ITP patients (63 pediatric
and 42 adult patients) attending the pediatric and internal medicine
hematology outpatient clinic, Benha University Hospitals (65
women and 40 men; mean age 15, range 3-44 years). ITP diagnosis
was established via history taking together with physical ex-
amination and laboratory investigations that met the ITP diagnostic
criteria [26]. Primary immune thrombocytopenia was defined as
thrombocytopenia (platelet count < 100 x 10°/L), normal or in-
creased marrow megakaryocytes, and no secondary immune or
non-immune abnormalities known to cause the thrombocytopenic
state.

(b) Control Group: Included 112 age and sex-matched healthy controls
(64 women and 48 men; mean age 16, range 3—-49 years).

Informed consent was obtained from the patients' legal guardians or
the patients themselves, and this study was approved by local ethical
committee of Benha University. The study conformed to the guidelines
of the Helsinki Declaration. Exclusion criteria comprised secondary
causes of PIT, such as systemic lupus erythematosus (SLE), infants with
age < 6 months, manifestations of active infection and splenomegaly.

We recorded the age of ITP onset for each patient according to
patient history. PIT diagnosis was established via history taking to-
gether with physical examination and laboratory investigations.
Inclusion criteria were obtained for these patients and incorporated a
Complete Blood Count (CBC) results that revealed an isolated throm-
bocytopenia (100 x 10°/L) without anemia or leucopenia and Bone
Marrow Aspirate (BMA) that showed a megakaryocytic morphology
compatible with the diagnosis of PIT. Furthermore; patient's history
showed no concomitant autoimmune disorders, no medications known
to cause thrombocytopenia, no associated viral disorders or suspicion of
malignancy.

The severity of bleeding tendency and thrombocytopenia was as-
sessed according to the previously described criteria [27]. Clinical and
laboratory characteristics of ITP patients are shown in Tables 1 and 2.

Steroid treatment was given to 86 patients (81.9%) as a first line
therapy while 19 patients achieved spontaneous remission of throm-
bocytopenia without any treatment, the routine usage of glucocorti-
coids (GCs) were methylprednisolone (0.8 mg/kg of body weight) or
prednisone (1mg/kg of body weight) for 2 to 3 months or
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dexamethasone 40 mg/d for 4 consecutive days (for adult patients).

The response criteria were analyzed according to the criteria of the
ITP International Working Group [26]. A complete response (CR) is
defined as any platelet count of at least 100 X 10°%/ L, and a response (R)
was defined as any platelet count between 30 and 100 X 10°/L or at
least doubling of the baseline count. No response (NR) was defined as
any platelet count lower than 30 x 10°/L or less than doubling of the
baseline count. The glucocorticoids NR patients received with im-
munosuppressive drugs such as Azathioprine as well as recombinant
human thrombopoietin. None of our patients was splenectomized. All
patients were followed up in the outpatient department for at least
12 months from diagnosis. Then, a further classification was done on
our patients based on the duration of the disease. They were classified
into newly diagnosed ITP if remission within 3 months, chronic ITP if
course of the disease was > 12 months, and others were classified into
persistent ITP as shown in Table 2.

2.1. Genomic DNA extraction and genotyping

Two milliliters of anti-coagulated peripheral venous blood were
withdrawn under complete aseptic conditions from all ITP cases as well
as controls for genomic DNA extraction, DNA extraction was done from
peripheral blood leucocytes using the QUICK-gDNA MiniPrep Kit 50
preps (ZYMO RESEARCH) (Epigenetics COMPANY, USA) (Lot No: ZRC
184087) (Catalog NO: D3024&D3025) manufacturers' instructions were
followed and extracted DNA samples were stored at —20 °C.

IL-17F + A/G genotyping was carried out by polymerase chain re-
action-restriction fragment length polymorphism (PCR-RFLP) method
using PCR thermal cycler (Piko-Real 24 Thermo Fisher Scientific,
Finland). Amplification reaction was performed with 200 ng of genomic
DNA in a 50-ul PCR mixture using 10 pmol of each primer (Biosearch
technologies, USA), the following pairs of primers were used: forward:
5’-GTG TAG GAA CTT GGG CTG CAT CAA T-3’ and reverse: 3’-AGC
TGG GAA TGC AAA CAA AC-3'. The PCR cycles conditions were as
follows: 94 °C for 3 min; 35 cycles at 94 °C for 30s, 60 °C for 30 s and
72°C for 30s; and a final elongation step at 72 °C for 7 min. The PCR
products were visualized after electrophoresis in 2% agarose gel and
ethidium bromide staining under UV light. The amplified PCR products
were digested with the Nlalll restriction endonuclease (New England
BioLabs Inc.) and analyzed in 2% agarose gel. Three patterns were
observed following digestion and electrophoresis: Nlalll digestion of
PCR product yielded 52, 130 and 288 bp for allele A, whereas for allele
G 52 and 418 bp fragments were observed. Homozygous GG genotype:
gives two bands at 418, 52 bp, homozygous AA genotype: gives three
bands at 288, 130, 52 bp and heterozygous GA genotype: gives four
bands at 418, 288, 130, 52 bp (Fig. 1).

2.2. Statistical methods

The statistical analysis was conducted using STATA version 11
(STATA corporation, College Station, Texas). The collected data were
summarized in terms of mean * Standard Deviation (SD) and range
for quantitative data and frequency and percentage for qualitative data.
Comparisons between the different study groups were carried out using
the Chi-square test (Xz) and Fisher Exact Test (FET) to compare pro-
portions as appropriate and the corresponding Odd Ratio (OR) and 95%
Confidence Interval (CI) were estimated. The Student t-test (t) and the
Mann-Whitney test were used to detect differences between two groups
regarding parametric and non-parametric data respectively. The
Kruskal-Wallis test was used to detect differences between more than
two groups regarding non-parametric data. For genetic association
analyses, both polymorphisms were tested for deviations from
Hardy-Weinberg equilibrium using the HWE program. A P-value <
0.05 was considered statistically significant (S).
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Table 1
Laboratory characteristics of the study subjects:
Variable Cases (no. = 105) Controls (no. = 112) Mann-Whitney P
Mean + SD Range Mean + SD Range
Hb (g/dL) 11.43 = 1.67 7.5-15.8 12.18 = 1.28 8.9-16 3.42 < 0.001
(HS)
WBCs (x 10°/L) 8.78 = 12.47 3-132 7.03 = 2.04 3.8-15.2 1.23 0.22
PLTs (x 10°/L) 30.52 = 21.53 4-79 238.71 *+ 62.79 132-436 12.72 < 0.001
(HS)

HS: highly significant.

Table 2
Clinical parameters of Idiopathic Thrombocytopenic Purpura (ITP) patients.

Variable Cases (no. = 105)
No. %
Age of onset (years) Childhood (< 18y) 63 60
Adult (> 18y) 42 40
Severity of ITP according to Mild (platelets count 30 28.57
platelets (x 10°/L) 50-100 x 10°/L)
Moderate (platelets 20 19.05
count 30-50 x 10°/L)
Severe (platelets count 29 27.62
10-30 x 10°/L)
v. severe (platelets 26 24.76
count < 10 x 10%/L)
Type of bleeding Asymptomatic 28 26.67
Petechiae & ecchymosis 30 28.57
Epistaxis 47 44.76
Treatment with GCs No 19 18.1
Yes 86 81.9
Response to GCs therapy NR 4 4.65
(no. = 86) R 34 39.53
CR 48 55.81
Immunosuppressive 4 4.65
drugs + thrombopoietin
treated patients
Splenectomised patients 0 0
Course Newly diagnosed 27 25.71
Persistent 31 29.52
Chronic 47 44.76

GCs: glucocorticoids; ITP: primary immune thrombocytopenia.
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Fig. 1. Genotyping of the IL-17F rs763780 polymorphism.

» Lane 1: shows DNA Ladder 100 bp (SiZerTM-100 INtRON Biotechnology, cat.
No. 24073).

« Lanes 2, 4, 6, show heterozygous GA genotype: bands of (418, 288, 130,
52 bp).

* Lanes 3, 5, 8, 9, 10, 11 show homozygous AA genotype: bands of (288, 130,
52 bp).

» Lane 7 show homozygous GG genotype: 1 band of (418, 52 bp).
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3. Results

105 Egyptian patients diagnosed with primary immune thrombo-
cytopenia were enrolled in this study. In addition to 112 age and sex
matched healthy volunteers as a control group.

The distribution of IL-17F rs763780 genotype and allele frequencies
in ITP patients and control group are shown in Table 3. The mutant
genotype AG was significantly lower in total ITP patients when com-
pared with control group, while the homozygous (GG) mutant genotype
was detected only in the control group, the frequency of the G allele
was significantly lower among ITP patients than the control group, and
also, its frequency was significantly lower in childhood onset ITP than
in adulthood onset ITP. There was no statistically significant differences
were detected between the male and female ITP patients as shown in
Table 4.

Regarding the association between the IL-17F 7488 AA/AG geno-
types and the clinical features of ITP, patients with the AA genotype
showed very severe and severe thrombocytopenic state at diagnosis
than those with the AG genotype with a significant P value (P = 0.04)
(Table S1). In addition, patients with AA genotype were presented with
bleeding symptoms at diagnosis than those with the AG genotype with a
significant P value (P = 0.007) (Table S2).

As regard treatment response, no significant associations were
found between AA/AG genotype distribution or allele frequency and
the response to glucocorticoids, (P = 0.29) (Table 5).

When patients were divided according to disease course into newly
diagnosed, persistent and chronic, we found that chronic ITP patients
had a significantly higher frequency of the IL-17F rs763780 AA geno-
type (P = 0.004), and also significantly lower mutant G allele frequency
(P =0.005) compared to newly diagnosed + persistent group
(Table 6).

4. Discussion

IL17F is one of IL17 cytokine family produced mainly by T helper 17
subset cells, the hallmark of the Th17 subset is the production of in-
terleukin IL-17A and IL-17F, which share strong homology, and re-
sponsible of its pathogenic activity [20]. IL-17 can induce the produc-
tion of pro-inflammatory cytokines and recruit neutrophils and
monocytes, together resulting in an immune-mediated inflammatory
reaction through the expression of IL-17 receptors [28].

Emerging evidence supports that the polymorphisms located within
genes coding for IL-17F appeared to play a role in susceptibility to
various autoimmune and inflammatory diseases such as inflammatory
bowel disease [29], asthma [25,30] and rheumatoid arthritis [31,32].

Immune thrombocytopenia is an autoimmune and inflammatory
disease characterized by immune-mediated platelet destruction.
Although ITP has been associated with inflammation, only a few studies
have identified the association between inflammation-related SNPs and
the pathogenesis of ITP [33]. The (rs763780) at 7488 A/G IL-17F SNP
localized in exon 3, this polymorphism causes a His-to-Arg substitution
at amino acid 161 (H161R) and is also change amino acid in the protein
sequence it can alter the conformation or the expression level of the
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Genotype and allele frequencies of IL-17F polymorphism in ITP patients and control group.

Genotype Cases Childhood onset ITP Adult onset ITP Controls p* OR (95% CI) pb® OR (95% CI)
(No. = 105) (No. = 63) (No. = 42) (No. = 112)
No. % No. % No. % No. %
AA 96 91.43 58 92.06 38 90.48 89 79.46 0.02 1.00 0.10 1.00
O]
AG 9 8.57 5 7.94 4 9.52 20 17.86 0.04 0.42 (0.181 to 0.964) 0.06 0.38 (0.11 to 1.14)
©)]
GG 0 0.0 0 0.0 0 0.0 3 2.68 0.11 0 0.28 0
AG + GG 9 8.57 5 7.94 4 9.52 23 20.53 0.01 0.36 (0.14 to 0.87) 0.03 0.33 (0.09 to 0.97)
) (©)]
A allele 201/210 95.71 121/126 96.03 80/84 95.24 198/224 88.39 0.005 0.34 (0.14 to 0.78) 0.02 0.31 (0.09 to 0.86)
G allele 9/210 4.28 5/126 3.97 4/84 4.76 26/224 11.61 S) S)
CI, confidence interval.
OR, odd ratio.
P cases vs. controls.
PP: childhood onset ITP vs. adulthood onset ITP.
S; significant differences (P < 0.05).
@ Chi-square test and Fisher exact test as appropriate.
protein [25]. Table 5

Our study interrogated the associations between (rs763780) at 7488
A/G IL-17F gene polymorphisms and primary immune thrombocyto-
penia susceptibility and its role in the disease pathogenesis.

The results of this study showed that the rare homozygous mutant
(GG) genotype was only detected in control group, the heterozygous
mutant genotype (AG), also the G allele frequency were more fre-
quently observed in healthy control group more than ITP patients group
with a significant P value, suggested that the mutant allele G of the IL-
17F His161Arg polymorphism is inversely associated with development
of ITP and have a protective effect, our results are in consistent with a
study performed by Li et al. [34] in Chinese Han population and re-
vealed also that the frequency of mutant allele G was significantly lower
in ITP patients than in normal controls (total ITP 3.6% vs controls 7.7%,
P = 0.026), although the difference of genotype frequency between
patients and normal controls did not reach statistic difference, another
previous research performed by Saitoh et al. [35] highlighted the role of
IL17F (rs763780) at 7488 SNP on susceptibility of chronic ITP and
found that the mutant genotype was associated with decrease risk of
development of chronic ITP.

Our results revealed no differences were detected in genotypes or
allele frequency between male and female ITP patients; this is con-
sistent with Li et al. [34] who found also no differences in genotype
frequency between male and female ITP patients.

In our results a significantly lower number of G allele was found in
childhood onset ITP than in adulthood onset, while in the study

Genotype and Allele frequencies of IL-17F polymorphism association with
treatment response in ITP patients:

Genotype NR (no. = 4) Response + complete response ~ P* OR (95%
(no. = 82) CD
No. % No. %
AA 3 75.0 76 92.68 0.29 4.22(0.07
AG 1 25.0 6 7.32 to 61.68)
A allele 7/8 87.5 158/164 96.34 0.29 3.76 (0.07
G allele 1/8 12.5 6/164 3.6 to 38.33)

CI, confidence interval.
OR, odd ratio.
@ Fisher exact test.

performed by Li et al. [34] didn't show a significant difference.

As regard the disease course, our results revealed that all patients
developed chronic ITP had AA wild genotype and the frequency of the
G mutant allele was significantly lower in chronic ITP when compared
with newly diagnosed and persistent ITP groups, this is in agreement
with Liu et al. [35] who demonstrated in his study that the frequency of
G mutant allele was decreased in patients with chronic ITP, and also,
with a study done by Saitoh et al. [36] showed that the frequency of the
IL-17F 7488 mutant Argl6l genotype was significantly lower among
the chronic ITP patient group in comparison to the control group (0%
vs. 4.8%, P < 0.05). This inferred that IL-17F 7488 mutant genotype

Table 4
Genotype and Allele frequencies of IL-17F polymorphism in male and female patients with ITP and normal control.
Genotype Cases Controls P OR (95% CI)
Male Female Male Female
No. = 40 No. = 65 No. = 48 No. = 64
No. % No. % No. % No. %
AA 37 92.5 59 90.77 38 79.17 51 79.69 1.00 0.8 (0.12 to 4.02)
AG 3 7.5 6 9.23 9 18.75 11 17.19
GG 0 0.0 0 0.0 1 2.08 2 3.13
AG + GG 3 7.5 6 9.23 10 20.83 13 20.32 1.00 0.8 (0.12 to 4.02)
A allele 77/80 96.25 124/130 95.38 85/96 88.54 113/128 88.28 1.00 0.8 (0.13 to 3.9)
G allele 3/80 3.75 6/130 4.62 11/96 11.46 15/128 11.72

*Fisher exact test.

CI, confidence interval.
OR, odd ratio.

P: male ITP vs. female ITP.
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Table 6
Genotypes and Allele frequencies of IL-17F polymorphism association with
course of ITP.

Genotype Newly diagnosed + persistent Chronic (no. = 47) P
(no. = 58)
No. % No. %
AA 49 84.48 47 100.0 0.004
AG 9 15.52 0 0.0 )
A allele 107/116 92.24 94/94 100.0 0.005
G allele 9/116 7.76 0 0.0 S)

P; newly diagnosed + persistent vs. chronic.
S: significant differences (P < 0.05).

has less ability to potentiate an immunologic reaction in the develop-
ment of chronic ITP.

Regarding severity and clinical presentation, we found that patients
with the IL-17F rs763780 wild AA genotype had a very severe and se-
vere thrombocytopenic state and a bleeding manifestations at diagnosis
than those with the IL-17F rs763780 AG genotype and this is in con-
sistent with the results of a study performed by Saitoh et al. [36] in
chronic ITP who found that the ITP patients had IL-17F rs763780
homozygous wild genotype was associated with severe thrombocyto-
penic state and bleeding tendency at diagnosis than mutant hetero-
zygous genotype.

However, our results revealed no significant association between IL-
17F polymorphism and GCs responses and this is also in agreement with
Li et al. [34] who found the same results.

Obviously, these results should be confirmed in a more extended
study, including larger cohorts and different ethnic populations in order
to validate the role of this SNP as molecular contributor to the ad-
dressed pathology. A relatively small size of patients cohort analyzed in
the present study constitutes the most important limitation of our work.
It would also be of interest to relate the results of the polymorphism
studies with the expression and serum concentration of IL-17F and
other pro-inflammatory cytokines, such as TNF-a.

5. Conclusion

In conclusion, the results of our study strongly suggest that the
(rs763780) SNP within the IL-17F genes might contribute to the sus-
ceptibility of ITP development and might affect the severity and the
disease course, yet it has to be stated that further prospective studies
with larger sample size and diverse populations are needed to validate
the association between IL-17F (rs763780) SNP and the development of
ITP disease.
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