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Abstract

Acute rheumatic fever (ARF) and rheumatic heart disease (RHD) constitute important public health problems in developing countries. Children with
ARF and RHD seen at Children’s Hospital-Sudan from May 2008-2009 were examined clinically and by echocardiography. Blood cytokines
(interleukin 10 (IL10), Tumor necrosis factor alpha (TNF- alpha) and interferon gamma (IFN-gamma) were done. Thirty six children were enrolled;
63% had established RHD, and 37% ARF. Mitral regurgitation (MR) was the most common lesion (94%).Ninety five percent of the valve lesions
were severe. The serum interleukin IL10 level ranged between 3-6 pg/ml. TNF alpha levels were 9- 100 pg/ml in 12 patients (40%), 101-1000
pg/ml in 10 patients (33%) , more than 1000 in 8 patients (26%). The level of IFN gamma ranged between 2-7 pg/m in all patients except 2 (84
and 135 pg/ml). RHD is manifested with severe valvular lesions and a high TNF alpha indicating and ongoing inflammation.
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To the editors of the Pan African Medical Journal

Rheumatic heart disease (RHD) is a devastating squeal of acute rheumatic fever (ARF) in Africa. Recent evidence suggests that T-cell lymphocytes
play an important role in the pathogenesis of rheumatic carditis. CD4+ T cells are most likely the ultimate effectors of chronic valve lesions in RHD

[1].

A prospective cross sectional study was carried at the Children's hospital from May 2008-2009 after obtaining ethical approval. All patients with

ARF carditis and /or established RHD were enrolled. Patients were examined clinically and by echocardiography (echo).

Echocardiography

Criteria for valve dysfunction were applied using standard reference values published by the American and European Societies of Echo [2]. The
maximum anteroposterior diamaeter of the anterior mitral leaflet (AML) and posterior mitral leaflet (PML) tip thickness were measured from the

parastenrnal long axis view in diastole when the valve is fully open.

Cytokine Measurement

IFN-gamma (T-Helper 1), IL-10(T-Helper 2), TNF-alpha cytokines were measured using cytokine specific ELISA. The results were compared with
published standard controls form healthy children. Reference values for children (pg/ml) : IFN gamma : 4-6 (3.3-7.8), TNF alpha: 2-3 (1.0-3.1), IL-
10: 2-4 (1.3-9.9) [3].

Clinical Features

Twenty three patients (63%) had established RHD, 13 patients had ARF (37%), of these, only 1 patient had the first episode of ARF. Clinical

features are summarized in Table 1.

Echo Findings
Echo features are summarized in Table 2. The AML thickness ranged between 4.2-11.8 mm/m? with a mean of 6.3 mm/m?, PML thickness ranged

from 3.7-9 with a mean of 5.7 mm/m? (Figure 1).
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Cytokine Levels

Cytokine levels are shown in Table 3. Results were available for 30 patients. There was no correlation between the level of cytokines and the

severity of valve lesions.

The frequency of heart failure as well as the degree of valve dysfunction were strikingly more severe than other parts of the world. Reports from
Sudan as well as from India had found that the mitral valve was the most affected valve, however the second most common valve dysfunction in
Indian children was combined MR (Mitral regurgitation)/MS (Mitral stenosis) in contrast to our patients who had MR/AR (Atrial regurgitation) as the
second most common valve dysfunction. Many patients presented with established RHD with no appreciation of the first symptoms of ARF, the so
called "indolent carditis" [4-6]. These findings strongly undervalue the benefit of secondary prophylaxis as the patients presented with valves that

are already damaged. Families of such patients are not expected to adhere to penicillin prophylaxis even if they were picked up early.

Leaflet thickening is a constant sign of RHD that can easily detected by echo , however there are few reference values for this measurements in
the literature [7]. In a recent study, Bo et al measured the absolute thickness of AML in patients with RHD, however they did not index it to the
patients' surface area [8]. In a previous study we measured MV leaflet thickness in normal children and found that the mean was 2.8 mm/m? (+/-
0.2mm) for the AML and 2.0 mm/m? (+/- 0.1mm) for the PML (Sulafa KM Ali, unpublished data). The current study revealed that the MV leaflets in
patients with RHD are significantly thickened compared to normal. We encourage echocardiographers to use these reference values when

reporting mitral valve thickening in order to avoid subjective errors.

In this study the levels of cytokines indicate increased TNF alpha and low levels of IFN gamma and IL10. Similar results were found by Chen et al
in patients with rheumatic MS [9]. It was shown that TNF- alpha was increased in patients with ARF as well as those with RHD , in accordance to
our results, this indicate that there is an on-going inflammatory activity in these patients and raises the question of the role of immune modulative
drugs in these patients.. In the latter study there was a positive correlation between the level of TNF-alpha and the severity of mitral valve
dysfunction as well as that of heart failure. In addition, Mohamed et al from Egypt found a high level of TNF-alpha as well as 238G/A and -308G/A
polymorphisms in patients with RHD correlating with a more severe outcome of RHD, findings that may explain the severe nature of RHD in our
patients [10].

In our patients, the statistical correlation between the severity of RHD and the level of cytokines was not possible due to the fact that almost all

patients had severe valve dysfunction and high level of TNF-alpha.

RHD is manifested with high rates of recurrence of ARF and severe valvular lesions with dominant MR, high prevalence of poor myocardial function

and pulmonary hypertension. Most patients had a high TNF alpha which indicates an ongoing inflammation.

Page number not for citation purposes 3


javascript:void(0)

Competing interests

The author(s) declare that they have no competing interests.

Authors’ contributions

Sulfa KM Ali: Main author and initiated the research, written the paper. Inaam Noor eldaim: Literature review and review of manuscript. Samia
Hassan: Clinical and echocariographic evaluation and revision of manuscript. Sahar Bakheit: Performed the cytokine profile. All the authors have
read and approved the final version of th emanuscript.

Tables and figures

Table 1: Clinical features of patients with acute rheumatic fever/Rheumatic heart disease

Table 2: Echocardiographic features of patients with acute rheumatic fever/Rheumatic heart disease

Table 3: Serum Cytokine levels in patients with acute rheumatic fever/Rheumatic heart disease

Figure 1: Parasternal long axis echocardiographic view showing the measurement of the anterior (AML) and posterior (PML) mitral leaflets

References

1. Chopra P, Gulwani H. Pathology and pathogenesis of rheumatic heart disease. Indian J Pathol Microbiol. 2007;50:685-97. This article
on PubMed

2. Zoghbi WA, Enriquez-Sarano M, Foster E et al. Recommendations for evaluation of the severity of native valvular regurgitation with two-
dimensional and Doppler echocardiography. J Am Soc Echocardiogr. 2003 Jul;16(7):777-802. This article on PubMed

3. Yongmin Tang, Xiaojun Xu, Hua Song et al. Early diagnostic and prognostic significance of a specific Th1/Th2 cytokine pattern in children
with haemophagocytic syndrome. Br J Haematol. 2008 Oct;143(1):84-91. This article on PubMed

4. Ravisha MS, Tullu MS, Kamat JR. Rheumatic fever and rheumatic heart disease: clinical profile of 550 cases in India. Arch Med Res.
2003;34(5):382-7. This article on PubMed

Page number not for citation purposes 4


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:PopupFig('fig/fig1.png')
http://www.ncbi.nlm.nih.gov/pubmed/18306530
http://www.ncbi.nlm.nih.gov/pubmed/18306530
http://www.ncbi.nlm.nih.gov/pubmed/12835667
http://www.ncbi.nlm.nih.gov/pubmed/18673367
http://www.ncbi.nlm.nih.gov/pubmed/14602504

5. Chockalingam A, Gnanavelu G, Elangovan S, Chockalingam V. Current profile of acute rheumatic fever and valvulitis in southern India. J
Heart Valve Dis. 2003;12(5):573-6. This article on PubMed

6. MS Alkhalifa, SA Ibrahim and SH Osman. Pattern and severity of rheumatic valvular lesions in children in Khartoum, Sudan. Eastern
Mediterranean Health Journal. 2008;14(5):1015-1021. This article on PubMed

7. Gorgulu S, Eren M, Bagirtan B et al. Influence of different echocardiographic imaging modes on the assessment of anterior mitral leaflet
thickness. J Heart Valve Dis. 2005;14(2):204-8. This article on PubMed

8. Reményi B, Wilson N, Steer A et al. World Heart Federation criteria for echocardiographic diagnosis of rheumatic heart disease--an
evidence-based guideline. Nat Rev Cardiol. 2012 Feb 28;9(5):297-309. This article on PubMed

9. Chen MC, Chang HW, Wu CJ et al. Balance between plasma levels of tumor necrosis factor-alpha and interleukin-10 in rheumatic mitral
stenosis. Cardiology. 2005;104(4):171-5. This article on PubMed

10. Mohamed AA, Rashed LA, Shaker SM, Ammar RI. Association of tumor necrosis factor-alpha polymorphisms with susceptibility and
clinical outcomes of rheumatic heart disease. Saudi Med J. 2010;31(6):644-9. This article on PubMed

Table 1: Clinical Features of Patients with acute rheumatic fever/Rheumatic
heart disease

Feature No %
Age (Years)

5-7 5 14
7-10 5 14
10-16 26 72
Sex (Female/male) 1.2:1

Fever 21 58
Heart failure 34 94
Arthritis 7 19
Skin rash 1 2.8
Skin nodules 1 2.8
Chorea 1 2.8
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Table 2: Echocardiographic features of patients with acute

rheumatic fever/Rheumatic heart disease

Lesion No %
Isolated MR 18 50
Mild-Moderate 2 12
Severe 16 88
Isolated AR (severe) 2 5

Combined MR and AR (severe) 14 38
MS (severe) 1 2.8
Low Ejection Fraction 9 25
Pulmonary hypertension 22 61

MR: Mitral regurgitation ; AR: Atrial regurgitation; MS: Mitral

Stenosis

Table 3: Serum Cytokine levels in patients with ARF/RHD

Patient IL10 TNF-alpha IFN-gamma
1. 13.8 10 6
2. 5 9 S
3. 4 9 3
A 3 18 4
5. 4 9 5
6. 3 1085 5
7. 3 587 7
8. 5 176 6
9. 5 4.8 3
10. 6 15 4
11. 3 12 5
12. 4 520 6
13. 3 1918.8 84.6
14. 3 15 6
15. 4 130.5 5
16. 5 46.7 6
17. 5 76 6
18. 6 344 5
19. 4 645.6 135
20. 5 243.6 4
21. 4 180.7 3
22. 5 151.4 4
23. 93.2 436.2 2
24. 4 18 5
25. 3 2898.8 4
26. 4 1504.2 3
27. 5 1474.8 2
28. 4 1022.5 3
29. 5 272.9 2
30. 4 570.2 6
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Figure 1
Parasternal long axis echocardiographic view showing the measurement of the anterior (AML) and posterior
(PML) mitral leaflets
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