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ABSTRACT

Background: Rheumatic fever (RF) is an inflammatory disease of the heart after a pharyngitis by Group-A beta haemolytic
streptococci. The pathogenetic mechanisms highlight a complex interplay of immunological, genetic and environmental factors.
Immunity gene polymorphisms, in relation to susceptibility to RF, have been studied by many investigators, and IL-1 a has been the
focus of attention.

Aims & Objectives: To investigate the association of ILI- « 889C/T, gene polymorphism with clinical outcomes of rheumatic heart
disease.

Materials and Methods: A cohort of 157 patients of established rheumatic heart disease and 200 controls (HS) were enrolled.
Genotyping was done for all cases and controls regarding IL-1 o gene.

Results: 58.6% of RHD patients had ILI- a 889T allele, as compared to 49.5% for HC and was not statistically significant
(P=0.087;0R=1.4[0.9-2.3]). Frequency of ILI- a 889T allele (64.1%) was higher in cases with history of rheumatic fever compared to
HC (49.5%), with statistical significance (P=0.028; OR=1.8 [1.03-3.24]). ILI- a 889C/T gene polymorphism did not show statistically
significant relationship with either mitral valve lesion (MiVL) (P=0.252; OR=1.3 [0.80-2.15]), mitral valve lesion along with other
valve lesion (MiVLa) (P=0.99;0R=1.4[0.91-2.25]), Aortic valve lesion (AoVL) [Fisher exact, P=0.72] or Multiple valve lesion (MVL)
(P=0.086; OR=1.8 [0.86-4.17], or AF (P=0.329; OR=0.73 [0.37-1.44]).

Conclusion: ILI- a 889C/T polymorphism of the ILI- a gene is not significantly associated with RHD, development of valve lesions or
AF, but is significantly associated with history of RF.
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Introduction carditis - are a few of them. Why only 1/3rd of affected

children progress to development of RHD with such a

Rheumatic fever (RF)/ Rheumatic heart disease (RHD) is
a connective tissue disease, and evidence supports the
concept of environmental and genetic factors
contributing to its pathology. Following exposure of
individuals to group-A streptococci, only susceptible
people developed RHD - this suggests the involvement of
genetic factor. It is characterized by an inflammatory
process involving heart, joints, central nervous system
and subcutaneous tissues. Precise pathogenic
mechanisms of Rheumatic Heart Disease (RHD) still
remain elusive but indirect evidence supports the
concept of an abnormal, autoimmune host response
following exposure of susceptible individuals to group-A
streptococcal

involves both cellular and humoral responses.[!l Cross

antigens. Immunological activation
reactivity between streptococcal proteins and cardiac
tissues leads to acute carditis, evolving finally into
chronic rheumatic heart disease (RHD) and permanent
disability.[?2] This appears to be the most plausible
explanation till date, but there are several unanswered
questions. Why only 3% individuals with streptococcal
sore throat develop rheumatic fever (RF), and why only
50% patients of acute rheumatic fever (ARF) develop

highly variable pattern of cardiac involvement further
needs to be explained. All these facts are pointers to a
strong genetic component in the susceptibility to disease
process. The initial attack of group-A streptococcal sore
throat probably identifies those 3% individuals who have
inherent susceptibility to develop rheumatic process.

The absence of ARF in young children suggests that
repeated exposures of the host to group-A Streptococcus
is essential for precipitating the illness.3] There is also a
higher concordance amongst monozygotic twins for the
development of ARF. Certain HLA types, viz. HLA-DR 1, 3
and 4 haplotypes, have been implicated in certain ethnic
groups.[4l

Familial aggregation was highlighted first in 1889 by
Cheadle, whose own wife and child had the disease.[5] In
1927, a survey was conducted by British Medical council
and 721 rheumatic families were studied. Interestingly,
23 of 53 descendants of a man who had RF, also had
RF.[6] Subsequently, it was proposed that, RF is 4-8 times
more common in relatives of patients with RF, compared
to general population.l’l Several additional studies
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supported the hypothesis that genetic profile of a given
individual decides the response to the streptococcal
antigen, and that the response was different in person
developing rheumatic fever (RF), compared to person
not developing it.[8]

First exploration of genetic susceptibility focus started
with ABO blood groups, though studies failed to
substantiate it. Second to be studied were the MHCs or
HLAs. The lack of consistent association between class 1
HLA and RF prompted studies to investigate role of HLA
II (includes HLA DR, DQ and DP) in RF. In many
subsequent studies, a significant association of RF was
seen with HLA DR3, DR4, and DR7 alleles.[9-11]
Furthermore, genetic susceptibility to RF/RHD is shown
to be associated with genes of MHC, particularly HLA-
DRB1.[12] However, the diversity of association between
HLA II antigens and RF suggests that non-HLA genes may
also influence the development of the disease.

B cell allo-antigens determine host immune response,
and may be a determinant of susceptibility to RF. A B-cell
allo-antigen - 883 was identified in 71-74% patients of
RF compared to only 17% in controls.['31 A close
relationship has been observed between allo-antigen
D8/17 and RF in multiple studies, though its role in
pathogenesis of disease and clinical outcomes is still
uncertain.[14-17]

Materials and Methods

Prism 4.0 software. Genotype and allele frequencies were
calculated by direct counting. Comparison between cases
and controls was done by using y2- test along with odds
ratio (OR) and 95% confidence interval [CI]. Hardy-
Weinberg expectation (HWE) was determined by
comparing the observed number of different genotypes
with those expected under HWE for the estimated allele
frequency. Statistical comparison was also carried out by
Fisher exacttest whenever a value in the contingency
table was below five.

Results

Table-1: Basic characteristics of the patients

Male Female
Characteristics N Mean age * SD Mean age * SD
(years) (years)
RHD Patients (n=157) 71 27.9+12.3 87 31.1+10.7
MiVL (n=112) 47 27.2+12.9 65 309+9.9
MiVLa (n=149) 62 27.3+12.3 87 31.1+10.7
AoVL (n=8) 8 324 +12.0 0 0
MVL (n=37) 15 27.6 104 22 31.8+13.1
RF (n=78) 37 252+114 41 30.3 £10.6
AF (n=48) 24 31.6£12.6 24 31.9+10.0

N: Sample size; SD: Standard deviation; RHD: Rheumatic heart disease;
MiVL: mitral valve lesion; MiVLa: mitral valve lesion along with other
valve lesion; AoVL: Aortic valve lesion; MVL: Multiple valve

Table-2: Genotype and allele frequencies of ILI- a 889C/T in RF

patients and healthy controls (HC

Study Subjects: 157 patients of RHD and 200 controls
were recruited from LPS institute of Cardiology, Kanpur,
India. Controls were unrelated patients of CAD. All
patients were proven cases of chronic RHD on
echocardiography. In the study group, cases and controls
were unmatched regarding age and sex (Patients in RHD
group were of younger age with near equal sex
distribution; whereas the control group of CAD patients
comprised of subjects of higher age and predominated by

males).

Genotyping: Blood samples of patients were obtained
and sent to the Biotechnology Department of Indian
Institute of Technology, Kanpur for DNA sampling. The
polymorphisms at ILI- « 889C/T was typed by an
established PCR/RFLP procedure (Migot-Nabias et al,
2000). DNA extraction and data for these 157 patients
was compared to the 200 controls.

Analysis of Data: Statistical analysis was performed
using Microsoft excel 2007, Epi info 2002 and Graphpad

Geno- RHD HC 2 p oD
types  (n=157) (n=200) * (95% CI)
TT _ 11(7.0) 14 (7.0)
8%91(':}} CT 81 (516) 85(425) 293> 0.087 1";(30)'9'
CC_ 65 (41.4) 101 (505 :
T 103 113
(32.8)  (283) 1.2 (0.9-
Alleles - oo 2 173 o1s9 140
(67.2)  (717)

Figures in parenthesis show percentages; OR: Odds ratio: CI: Confidence
interval; « AA/GA vs. GG; » TT/CT vs. CC

Table-3: IL 1- a 889C/T genotype and alleles in patients with RHD

according to clinical phenotypes

IL1-« 2

0,
ggoc;r 1T cT cc ¥ P  OD[95%CI]

RHD 11 (7.0) 81(51.6) 65(41.4) 293 0.087 1.4[0.9-2.3]

MiVL 7 (63) 56(50.0) 49 (43.7) 131 0.252 1.3 [0.80-2.15]
MiVLa 10 (6.7) 77 (5.7) 62(4L6) 271 0.099 14[091-2.25]
AOVL  1(25) 4(500) 3(375) o 072

MVL _ 3(81) 21(568) 13(351) 2.95 0.086 1.8[0.86-4.17]

RF 9(11.5) 41(52.6) 28(359) 4.81 0.028 1.82[1.03-3.24]

AF 2(42) 18(37.5) 28(58.3) 0.95 0.329 0.73[0.37-1.44]

HC 14 (7.0) 85 (42.5) 101 (50.5)

RHD: Rheumatic heart disease; MiVL: mitral valve lesion; MiVLa: mitral
valve lesion along with other valve leasion; AoVL: Aortic valve lesion;
MVL: Multiple valve lesion; RF: Rheumatic fever; AF: Atrial fibrillation;
HC: Healthy controls; Figures in parenthesis show percentages; x?: TT/CT
vs. CC

The basic characteristics of patients are shown in table 1.
Out of 157 RHD patients, 112 had the mitral valve lesion
(MiVL), 149 had mitral valve lesion along with other
valve lesion (MiVLa), 8 had Aortic valve lesion (AoVL)
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and 37 had multiple valve lesions (MVL). Only 78
patients gave the history of Rheumatic fever (RF) and 48
patients had history of atrial fibrillation (AF).

The frequency of - 889 single nucleotide polymorphism
(SNP) of ILI- o gene was examined in all 157 RHD
patients and 200 controls. Table 2 shows Genotype and
allele frequencies of ILI- o 889C/T. No Statistical
significance was found when RHD patients were
compared to HC in relation to ILI- « 889T genotype (TT
and CT) versus CC genotype (P=0.087; OR=1.4 [0.9-2.3]).
The - 889 allele appears to conform the non-
susceptibility to RHD (P=0.189; OR=1.2 [0.9-1.7]).

Table 3 shows the stratification of patients according to
clinical phenotype and comparison of genotype and allele
frequency with HC. 58.6% of RHD patients had ILI- a
889T allele as compared to 49.5% for HC and is not
statistically significant (P=0.087; OR=1.4 [0.9-2.3]).
Subdivision analysis of RHD patients with history of RF
showed high frequency of ILI- a 889T allele (64.1%)
compared to HC (49.5%) with statistically significant
results (P=0.028; OR=1.8 [1.03-3.24]) but does not show
statistically significant relationship with either mitral
valve lesion (MiVL) (P=0.252; OR=1.3 [0.80-2.15]), mitral
valve lesion along with other valve lesion (MiVL?)
(P=0.99; OR=1.4 [0.91-2.25]), Aortic valve lesion (AoVL)
[Fisher exact, P=0.72], Multiple valve lesion (MVL)
(P=0.086; OR=1.8 [0.86-4.17], or AF (P=0.329; OR=0.73
[0.37-1.44]).

Discussion

The pathogenesis of RF /RHD seems to result from an
overt immune response involving either humoral or
both, triggered by group-A
streptococci infection. The concept of an involvement of
autoimmune reactions in the pathogenesis of RF was
introduced only in the 1960s by Kaplan who
demonstrated that antibodies against GAS reacted with

cellular reaction or

human heart preparations.[18 191 During the acute phase
of the throat infection, inflammatory acute phase
proteins, such as Mannose binding lectin (MBL), and the
cytokines IL-1, IL-6 and TNF- a should be produced to
eliminate the bacteria. There are many genes with
is the
interleukin (IL)-1 gene cluster that is located on

inflammatory function, and one of these
chromosome 2. It includes the genes expressing the pro-
inflammatory cytokines IL-la and IL-1b and their
inhibitor IL-1 receptor antagonist (IL-1RA). The findings
of a study suggested that variations in IL-1b and IL-1RA

gene polymorphism are not suitable gene markers for
RHD in Taiwan Chinese.[20] Further studies are needed
before excluding IL-1 as a susceptible or protective
factor. Our results show that IL-1 alpha 889C/T
polymorphism of the ILI- a gene is not significantly
associated with RHD population, hence suggesting that
ILI- a is a not susceptibility locus for RHD.

It has been reported that the production of IL-1, IL-2, and
TNF- a in the valvular lesions of RF patients is correlated
with Aschoff nodule progression.24] Qur results show
that IL-1 alpha 889C/T polymorphism of the ILI- a gene
is significantly associated with history of RF. As the basic
rheumatic process is inflammation and destruction of
connective tissue, the effects of interleukin were
involved in the pathogenesis of RHD. The extent of
original inflammation and recurrence of RF are not the
only predisposing factors for the progression of valvular
lesions. Ultimately, the deformed valve is subject to
nonspecific fibrosis and calcification. The anatomic
changes in severe mitral stenosis or aortic stenosis may
result from the combined effects of a persistent
rheumatic process and a constant trauma to the mitral
valve or aortic valve by the turbulent flow.[21.22]

The findings of a Chinese study suggested that the up
regulation of IL-1beta gene expression may contribute to
AF through influencing collagen metabolism.[231 Our
results show that there is no statistically significant
relationship between IL-1 alpha 889C/T polymorphism
of the ILI- a gene and AF.

Conclusion

In conclusion, our study shows that ILI- a 889C/T
polymorphism of the ILI- a gene is not significantly
associated with RHD, development of valve lesions or AF,
but is significantly associated with history of RF.

Abbreviations

RF: Rheumatic Fever; RHD: Rheumatic Heart Disease;
MiVLa: Mitral Valve lesion with other valve lesion; MiVL:
Mitral valve lesion; MVL: Multiple valve lesion; AoVL:
Aortic valve lesion
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