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BACKGROUND RESULTS
Haemophilia A (HA) is an X-chromosome inherited disorder associated with deleterious mutations in the coagulation factor VIII gene (F8). The development . . L . . . e . .
of inhibitory antibodies is a serious complication that occurs in 15-30% of patients with severe HA in response to replacement therapy with FVIIl, and affects ?/r\l/r?ilfitttcj)?;elcll\lt—rl]e[ ]H ﬁr?illjw%?;l;/g dmlgaﬂlc; ?icl)r;l ?)?Zl(s)s\frree?\?itrigtr?, Igt(i:tleuncilsn\?vi:tlr? Zec\?esrisHv,\:tzr:cn)\?vlggoz;S g\rlrl;:agnzemgiEﬁirb(ig;cicr)wfervraelzpnzgdci‘r:sl?gg/ZAihYZEhvc\:gi
about 20% of Argentine cases with severe HA. As a multifactorial complex trait, both genetics and non-genetics factors have been implicated in inhibitor assessed o calc.ulate the natufal%istribution of F8 grjnutation tp eflocation in severe HA (Figure 1pu er panel) P "9 79,
formation (Astermark, 2006). Among patient’s genetics, the type and location of the haemophilia causative mutation have been considered as the most yP J » UPPET P '
Important factor for inhibitor development (Oldenburg et al, 2002), as well as other genetic factors such as family history and polymorphisms associated with The case/control study (107/245) in severe HA patients permitted estimation of F8 genotype-specific inhibitor risks OR and IP(95%CI) classifying a high-risk
Interleukin-10 (IL10), tumour necrosis factor-a (TNFA) and cytotoxic T-lymphocyte antigen-4 (CTLA4) genes. group including multi-exon deletions MED of 6.21, 82%(32-100); the Inv22 of 1.8, 24%(19-28) and nonsense in the FVIlI-light chain LCh [1.8; 31%(12-71)]
This study involved the analysis of severe HA patients with and without inhibitors countrywide, and it is aimed to characterise the most relevant genetic apc?umrtgergls%hntceh da:? I_rlncfgsiféezg ;’élcisﬁa)é %no'gtzryg)dftg) r('li:( aigulp :g\(,:\:g?mgnzsgle exon deletions SED and indel frameshifts FSH-I/D; and a low-risk
factors associated with inhibitor formation described internationally so far, including the F8 genotype and polymorphisms associated with immune genes In group rep y U €70 J ! P '
Argentinean patients with severe HA. To explore the influence of genetic factors other than the F8 genotype, we analysed inhibitor status concordance or discordance in sib-pairs (n=28) vs
OBJECTIVES random pairs of patients with the Inv22 as the causative mutation (F8 genotype strata) (n=140) and found higher inhibitor status concordance than it was =
expected by chance: OR(95%CI) of 3.2(1.2-8.3), by Fisher exact test (FET) p=0.0201 (Table 1). k5
e Stratified our locally specific risks for inhibitor development associated with the F8 genotype in severe HA patients. . , . . . e . o . G
_ y P _ P s J y.p . _ . p- . _ Immune gene regulatory polymorphisms’ analysis in the genes encoding for IL10, TNFA, and CTLA4 indicated a significantly higher inhibitor risk of those %
* Study the association of concordance/discordance status between siblings vs random pairs in patients with intron 22 inversions. patients with the p.Thr17Ala allele of CTLA4: OR(95%CI) 2.11(1.18-3.76) p<0.02 in Inv22 strata and also including all sib mutational groups(Figure2). &
« Explore the influence of SNPs in IL10, TNFA and CTLA4 on the risk of inhibitor development in Argentina.
F8 genotype Frequency & Inhibitor Prevalence FVIII inhibitor development vs TNFA, CTLA4 and IL10
polymorphisms in Argentine patients with severe-HA
60 - B High-risk group
METHODS E 30 1 - IntermEdiate-riSk group IL10 TNFA THFA CTLA4 CTLA4 CTLA4 CTLA4 g
_ _ _ _ - o _ N 9 O Low-risk group Severe HA cA1TA>G  C4B8G>A  c.4B8G>A  c-39C>T  c-319C>T  c49A>G  C.49A>G' S
Studied populations: We studied DNA samples from 352 severe HA patients, classified by inhibitor status in INH positive [+] LR (low responders, 1-5 UB/dI) g 40 - INvV22 Allmut  INV22 Al mut iNV22 Allmut  INV22 S
and HR (high responders, >5 UB/dI), or negative [-]. To estimate the risks for developing INH associated with each F8 mutation type/location, we considered 2 30 n=1bf_17 I @ r A 4 A y m y ! o1 @ =
an Argentinean unbiased group of severe HA patients (n=107) showing an absolute Inhibitor Prevalence (IP) of 17.6% (Rossetti et al, 2007). Our S 5. T (unbiased cohort e . . . . . . . 3
. . . . . . . . = . = [G] G Cl Cl =
comprehensive population with sHA (n=352, 107 cases, INH [+] and 245 controls, INH [-]) was applied to estimate relative inhibitor risks (OR) and 95% 2 0l | [ | | . S
. . . . . . . . . & G]t t t 1 1 [G]1 G]t I\
confident intervals (Cl) of each F8-genotype including the group of 23 sib-pairs (14 pairs with the Inv22), subject of the INH status concordance study. A L] 1 — .“ 4 ; 4 ; / ! ! . . . %
cohort of 164 patients was subjected to the investigation of iImmune gene polymorphisms. 100 - . positive A - - = -~ S
E =4 n=352 OR(CI 95%)? 0.98(0.59-1.63) 1.94(0.84-448) 2.06(0.71-599) 0.64(0.25-1.64) 0.25(0.05-1.21) 1.69(1.08-264) 2.11(1.18-3.76)
E P value? 1.0000 0.1307 0.2625 0.4953 0.0768 0.0239* 0.0132*
_ _ _ _ o _ [ 60 - * P 05 n (total) 140 164 86 165 93 164 97
Cost-effective laboratory algorithm for mutational analysis of SNP analysis in IL10, TNFA and CTLA4. PCR approach details £ .0l * P<0.01
F8 and F9 in Argentina. g % Pe0.001 _ _ — _ _ _
This analysis included four single nucleotide polymorphisms (SNPs) in immune-modulatory X Ho: 17.6% E'?E&i?' Risk of ||[|12|b|tor_ devTerLOp(;annt gsgzzf'ate?dw'th S.NtPS Irll IL10 ENFAfand
Rossetti et al, Haematologica 2007. genes, referred as recommended the Human Genome Variation Society (HGVS) nomenclature T o . . 0 et 157 N SEVETE FIAS SErles. “he LI an 0 CONNIIIENCE IISTVa's are Shown 1or
“Rossetti of al. Hum Mutat 2004. . . . 7 6O @ R D D O O P e each SNP; IL10 c.-1117A>G (rs1800896), TNFA c.-488G>A (rs1800629), CTLA4 c.-
o dorateimi \F> Fa rer ! committee and Legacy (between brackets) to allow an easy comparison with other studies: (a) & %,yc, © & & Qc;_:.\ AR SO 319C>T (1s5742909) and CTLA4 c.49A>G (1s231775) alleles under analysis (n=164).
- —— IL10 rs1800896 NM_000572.2:¢.-1117A>G (-1082A>G), (b) TNFA rs1800629 NM_000594.3:c.- Nl 1 p.Thrl7Ala. 2 OR: Inhibitor odds ratio; (Cl 95%): Confidence interval of 95%. 3 P
Lorge deletion ‘ 488G>A (-308G>A), (c) CTLA4 rs5742909 NM_001037631.2:¢.-319C>T (-318C>T) and (d) value: Fisher exact test, *P < 0.05 significant. T Risk or Protective allele.
Intron 22 ntrond | i Small mutation |/ Characterisation CTLA4 rs231775 NM_001037631.2:c.49A>G NP_001032720.1:p.Thri7Ala (+49A>G). Figure 1. Upper panel: F8 mutation frequencies of an unbiased Argentinean population of severe
38 PCR products | HA patients. Lower panel: Inhibitor prevalence risks of F8 mutations in the comprehensive population
Gap-specific of Argentine patients with sHA (n=352, 107 cases and 245 controls). MED: Multi-Exon Deletion; SED:
PCR** PCR Analysis type Genotypes Restriction References . . . . - .
1Y Primer rimer sequence (5" = 3 prodct fragments (bp) Underlined allele Single-Exon Deletion; NS.LCH: Nonsense Light Chain; NS.HCH: Nonsense Heavy Chain; FS.I/D:
- - - — cor ﬂ,f'n.:"x,"a,"Il,;-.,j"i“!’:Af-,_.'".._j“\:'u.,.:h.f [ S e indicates hypothetical Frameshift Indel; IF.I/D: In-Frame Indel; MS: Missense; SPD: Splicing Defect. CONCLUSIONS
diaa:::esris ey — I CTLA4 Msel RFLP c/c 226,21 DeiathT;;; et increased . - .
PR ISP 2 rom proams | | 12/ F9 A T K S I risk/pr_ottectiveth * The Argentine series of severe HA patients presents
P A 7 C-318R Lt 130, 96,21 association wi .. ] Ce e . ]
“Rossetti-Radic et al, JTH 2008. ]| smatmutaton | cris A 5 pechmamet inhibitor development. similar global and mutation-specific inhibitor risks than
" ! —_ | screening C-49F CAAGGCTCAGCTGAACCTGGGT GGTAC/C Af/G 195,173, 22 . . . . - . - . . . .
Abelleyro et al, TH 2016, - e - ‘ N o Table 1. FVIIl inhibitor status concordance in siblings vs random pairs the international HA database and published series.
= TNFAF AGGCAATAGGTTTTGAGGGCCAT 107 Necol A-RFLP G/G 87,20 Wilson et al,
Severe-mild F! g'PCTion TNFAR TCCTCCCTGCTCCGATTCCG C/CATGG A/G 107, 87, 20 1992 . L. . . L
- L Abelleyro et a, Haemophila 2015 woo (Conoanguinityl) Concordant® Discordant®  ORY(CI9S) = . « The stratified analysis of inhibitor status concordance or
adic et al, . IL10GF TACTAAGGCTTCTTTGGGAG 551 Allele AfA Zheng et al, . . . . . . .
| e | e | | | 8 Intron 22 Tnvercions discordance in sib-pairs vs random-pairs with the intron
| | | ol e | | | » ; T 22 inversion suggests the involvement of additional
The F8 and F9 gene analysis are represented in 38 and 12 amplimers, Fo-188 CTTAAGAGCATGGAGCTTGT amplfication Related (= 1/2) Obs. .2 (1.21-8.31) 0. tic fact ther th the ES8 ¢ for inhibit
respectively. Three points to enter the scheme are indicated. Severe HA genetc 1actors other than the genotype for Innibitor
(red), moderate or mild HA (yellow), and severe, moderate or mild HB (blue). e oected it e - development.
xpected-if-Ho
CTLA4 c.-319C>T (rs5742909) CTLA4 c.49A>G (rs231775) e CTLAA p.Thr17AIa polymorphism (Legacy +49A>G)
“..... | J R U 1 Consanguinity coefficient for full brothers = 1/2. 2 Concordant: In related patients, cases with a concordant . . . . L . -
M [+]2 - = inhibitor status matching pair.3 Discordant: In related patients, cases with a discordant status matching pair. 4 COntrlbUteS to Increase the rlSk fOr |nh|b|t0r fOrmatlon N
ot - i 2 i = . OR: Inhibitor Concordance Odds Ratio (Related-Obs/Expected-if-Ho); (95%CI): Confidence interval of 95%. > : A A
Statistics: Fisher exact test (FET) was applied to analyse P value: Chi square test, * P<0.05. significant differences. Argentinean patients with severe HA.
contingency tables of Inhibitor risk studies (i.e., INH [+]/[-] vs F8 ©
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