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Abstract:
Background: Echocardiography has been used as an important tool in the detection of subclinical valvulitis thus allowing early diagnosis, treatment and prophylaxis, limiting recurrence and progress into severe form of rheumatic heart disease (RHD).
Objective: This study aims to evaluate the role of echocardiography in early detection of subclinical valvulitis in patients with rheumatic fever with no clinical evidence of RHD.
Methodology: This is a cross sectional study where patients coming to "Rheumatic Fever" clinic in Cairo University Hospitals were examined and those with arthritis and chorea without clinical evidence of carditis and with absence of murmurs were subjected to 2D Doppler echocardiography to detect subclinical valve affection according to WHO echocardiographic criteria during the period from the beginning of September 2011 to the end of December 2012.
Results: A total of 1096 patients with different presentations were examined and 50 patients fulfilled the study inclusion and exclusion criteria where 26 patients (more in females 16 versus.10 males) representing 52 % had subclinical valvulitis by 2 D Doppler Echocardiography. The majority of cases presented with acute arthritis (44 patients representing 88 % of study population), of those 21 patients representing 42% of total study population and 48% of patients with arthritis had subclinical valvulitis. In the other hand 6 patients presented with chorea constituting 12% of total patients studied while 5 representing 10% of total patients and 83.3% of patients with chorea proved to have subclinical valve affection. Mitral valve was more affected than aortic valve where 14 patients representing 54% of patients with subclinical valvulitis had mitral regurge only versus 5 patients representing 19% of patients with subclinical valvulitis having aortic regurge only whereas 7 patients representing 27% of patients with subclinical valvulitis had both mitral and aortic valve affection.
Conclusion: echocardiography should be performed in patients with arthritis or chorea with no clinical carditis.
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Introduction:

Acute rheumatic fever (ARF) and rheumatic heart disease (RHD) are global health problems affecting mainly children of developing countries and indigenous populations of developed countries (Pandey et al., 2012).It is a post-infectious, non-suppurative sequela of pharyngeal Group A β hemolytic Streptococcus (GABHS). All manifestations of rheumatic fever can resolve except valve damage which can become a chronic condition leading to congestive heart failure, strokes, endocarditis, and death (Carapetis et al., 2005).

             Worldwide, incidence is of RF is 19/100,000 (range, 5 to 51/100,000) (Pessler and Sherry, 2010).  In Egypt, the prevalence of RHD was reported to be 5.1 per 1000 in school children (Abdel-Moula et al., 1998).  In 2005, Carapetis and colleagues 2005 estimated a world burden of 2.4 million children aged 5-14 years affected and that a total population of 15-20 million was living with rheumatic heart disease at that time and that 233 thousand people per year died of RHD.
Studies show that individuals who have had an attack of rheumatic fever are at very high risk of developing recurrences after subsequent infection by group A streptococcal pharyngitis (Gerber et al., 2009).

According to revised Jones criteria, the diagnosis of rheumatic fever can be made when two of the major criteria, or one major criterion plus two minor criteria are present along with evidence of streptococcal infection. Exceptions are chorea and indolent carditis, each of which by itself can indicate RF (Saxena, 2000). The Major criteria are migratory polyarthritis, carditis, Sydenham chorea, erythema marginatum, and subcutaneous nodules. While the Minor criteria are arthralgia, fever, elevated acute-phase reactants, and first degree heart block (Special Writing Group, 1992). 
Due to subclinical or atypical presentations of rheumatic fever, lack of seeking medical advice, or under reporting, up to 10 times the current number of known sufferers remain undiagnosed in these countries (Farrar and Butcher, 2012).
Subclinical carditis is defined as pathological valvular regurgitation detected on echocardiography that is not evident clinically (Torbidy-Clarks and Carapetis, 2007).
   
A national study of ARF in children in Australia showed that the reasons why patients do not fulfill the RF criteria include:(1) atypical presentations of RF, (2) the high incidence of delayed presentation (more than 20% of cases in one study) (3) and incomplete investigation, commonly resulting in the absence of results for the erythrocyte sedimentation rate (ESR), C reactive protein (CRP), electrocardiogram (ECG) or streptococcal serology (Noonan et al., 2013).
Subclinical valvulitis occurs in 8-75% of first episode of ARF (Ekici et al., 2012). A systematic review done in 2007 from 23 different studies estimated the prevalence of subclinical valvulitis was 17% among those with ARF (Tubridy-Clark, and Carapetis, 2007).

 The diagnosis of patients with subclinical valvulitis may be overlooked unless echocardiography is used. Thus,   because they will receive secondary preventive treatment inadequately or will not receive at all, these patients may experience more severe and early RHD with recurring episodes (Carapetes et al., 2007). It was previously claimed that subclinical carditis was caused by examination performed by inexperienced people but this view was not supported in later studies (De Sanctis et al., 2003).
To avoid over-diagnosis or under diagnosis or misdiagnosis of valve regurge, the World Health Organization (WHO) developed echocardiographic criteria which are widely used by practitioners for the diagnosis of subclinical RHD, and are based only on Doppler characteristics of the valvular regurgitation, defined by the association of a regurgitant jet >1 cm in length, seen in at least 2 planes, a mosaic color jet with a peak velocity >2.5 m/s, persisting throughout systole or diastole. Only the aortic and mitral valves were considered in this setting because mild pulmonary or tricuspid regurgitation is frequent and seldom rheumatic in origin without addressing any morphological criteria (Rheumatic Fever and Rheumatic Heart Disease, 2004).

Echocardiography is important for assessing the prognosis of patients with acute rheumatic fever and subclinical valvulitis and is critical in determining the duration of antibiotic prophylaxis (Ozkutlu et al., 2001).
Objective:
This study aims to evaluate the role of echocardiography in early detection of subclinical valvulitis in patients with rheumatic fever with no clinical evidence of RHD.
Methodology:
Design: A cross sectional study
Patients were recruited from rheumatic heart disease clinic in the Center for Social Preventive Medicine Cairo University Children’s Hospital from the beginning September 2011 to the end of December 2012. All patients with rheumatic chorea and/or arthritis were diagnosed according to revised Jones criteria with no clinical evidence of rheumatic carditis visiting the clinic were subjected to:
Detailed history taking including age, sex, residence, evidence of past streptococcal throat infection, time of onset of chorea or arthritis and description of their affection.

· Thorough clinical examination and laboratory investigations including anti streptolysin O titer, complete blood picture, erythrocyte sedimentation rate, and C-reactive protein.
· ECG and Trans-thoracic 2D echocardiography and colored Doppler using Acuson, Siemens-8267219 machine, probe 3v2c made in USA, were performed according to WHO echocardiographic criteria with images taken from parasternal long axis, parasternal short axis, apical four chamber, apical five chamber , sub- costal and suprasternal views.
· Ethics: This study has been approved by the committee of ethics at the Institute of postgraduate childhood studies and a written consent form was taken from the patients or care givers.
· Inclusion criteria: includes patient aging from 3 to 18 years of both sexes with rheumatic arthritis and chorea with no clinical evidence of carditis
· Exclusion Criteria: Patients presenting with acute clinical rheumatic heart disease and confirmed cases of chronic rheumatic heart disease with or without chorea and or arthritis.
· Limitations of the Study: National cause including anniversary of the 25th January revolution, security and transportation problems  led to referral of patients after subsiding of acute attack, thus there was 3 months free of acute cases and limiting number of cases.
· Data Analysis: the Chi square test was used for categorical variables and Student t and was used for continuous variables, respectively for statistical significance. Data was entered and analyzed on personal computer (PC) using SPSS, version 12, 2004 (SPSS Corporation USA, 2004).
· Results:

Table (1) shows that out of 1096 patients examined only 50 patients fulfilled the study criteria representing 4.6 % of them. Patients with subclinical valvulitis were 26 patient comprising 52% of study population and those with normal heart were 24 patients representing 48 % of study population.

	1096
patients examined
	
	
	Frequency
	Percent

	
	
	Subclinical Valvulitis
	26
	52.0

	
	
	Normal Echo
	24
	48.0

	
	
	Total
	50
	100.0


Table 1 showing Total Patients with Subclinical Valvulitis in the Study
Table (2) shows that total patients presenting with arthritis were 44 patients representing (88%) of total patients with equal sex distribution. Patients with arthritis having subclinical valvulitis were 21 patients representing 48% of patients with arthritis and 81 % of total patients with subclinical valvulitis (21 out of 26). Mitral valve regurge was present in12 patients, both mitral and aortic regurge were present in 5 patients and 4 patients had only aortic regurge).  These differences were not statistically significant, Chi square 2.16, P = 0.540,
Table 2: Distribution of Subclinical Valvulitis in Patients with Arthritis

	
	Patients with Arthritis


	Percent to total patients 
	Mitral regurge only in patients with arthritis
	Percent to total patients with subclinical valvulitis
	Both Mitral and aortic regurge in patients with arthritis
	Percent to total patients with subclinical valvulitis  
	Aortic regurge only in patients subclinical valvulitis   
	Percent to total patients with  subclinical valvulitis

	females
	22
	44%
	8
	31%
	2
	7.7%
	3
	11.5%

	males
	22
	44%
	4
	15.4%
	3
	11.5%
	1
	3.8%

	Total
	44
	88%
	12
	46.4%
	5
	19.2%
	4
	15.3%


Chi square 2.16, p = 0.540

Table 3 shows that total patients with chorea where 6 representing 12% of total patients studied with equal sex distribution. Subclinical valvulitis was present in 5 patients representing (10%) of total study patients and 83% of patients with chorea. Mitral valve affection was present in 2 patients, both aortic and mitral valve regurge were present in 2 patients whereas  one patient with chorea had aortic regurge.
Table 3: Distribution Subclinical Valvulitis in Patients with Chorea

	
	Patients with chorea
	Percent

to total patients 
	Mitral regurge only in patients with chorea
	Percent of patients with subclinical valvulitis 
	Both MR and AR in patients with chorea
	Percentage to total  patients with subclinical valvulitis
	Aortic regurge only in patients with chorea
	Percentage

to total patients with subclinical valvulitis

	Females
	3
	6%
	2
	7.7%
	0
	0%
	1
	3.8%

	Males
	3
	6%
	0
	0%
	2
	7.7%
	0
	0%

	Total
	6
	12%
	2
	7.7%
	2
	7.7%
	1
	3.8%


Chi square cannot be applied.
Discussion:

Echocardiography increases the detection of rheumatic heart disease by diagnosing subclinical valvulitis thus increasing the incidence and prevalence of rheumatic heart disease patients and RF, allowing early diagnosis treatment and prophylaxis, limiting recurrence and progress into severe form of the disease.
After examination of 1096 patient (Table 1) coming to "rheumatic Fever" clinic with different complaints only 50 patients were fulfilling the study inclusion and exclusion criteria. Studies show that subclinical valvulitis occur in 8-75% at the first episode of ARF (Ekici et al., 2012). By echocardiographic evaluation of patients with arthritis and chorea with no clinical carditis, subclinical valvulitis in the study was detected in 26 patients representing 52% of total patients studied which was to some extent higher than (41%) by (Elevli et al., 1999) 22% (Karaaslan et al., 2003) in Turkey, and more than 17% in Brazil in a study by (Lanna et al., 2003) and 29% in Chile (Figueroa et al., 2001). Echocardiography detected 3 times as many cases of RHD as auscultation (Beaton et al., 2012) and 10 times in Cambodia and Mozambique by (Marijon et al., 2007).
Arthritis is the most common presentation of rheumatic fever where it represents more than 75% of major manifestations (Olgunturk et al., 2005).Table 2 shows that  total patients with arthritis in the study were 44 patients out of 50 patients representing 88% of study patients. Patients with arthritis and subclinical carditis were 21 patients out of the 44 patients with rheumatic arthritis representing 48% of patients with arthritis and 42% of total patients. Which is more than 30% reported in an Egyptian study in Ain Shams University (Kotby et al., 2008), near to percentage 41% in India (Vijayalakshmi et al., 2005) 41% in Turkey (Karaaslan et.al, 2003) and less than73% in Pakistan (Beg and Sadiq, 2008).
         As shown in (Table 3) there were 6 patients presenting with chorea 3 females and 3 males, 5 patients had subclinical valvulitis constituting 10% of total study patients and 83% of patients with chorea where 2 patients had mitral regurge, one patient had aortic regurge and 2 patients had both aortic and mitral regurge. This percentage was close to 11% in Thailand (Panamonta et al., 2003), less than (25%) in the Egyptian study by (Kotby et al., 2008) and 57% in Utah USA (Veasy et al., 1994) and 48% in Turkey (Karaaslan et.al., 2003) 70%, in India (Vijayalakshmi  et al.,2005).
Beaton et al.(2012) reported that the most common valve affected in rheumatic heart disease is the mitral valve .we observed the same in our study as mitral regurge was present in 20 patients versus 11 patients with aortic valve affection regurge (14 patients representing 54% of patients with subclinical valvulitis had mitral regurge only versus 5 patients representing 19% of patients with subclinical valvulitis having aortic regurge only whereas 7 patients representing 27% of patients with subclinical valvulitis had both mitral and aortic valve affection (Tables 2& 3).
Rheumatic fever is more common in females (10:1) (Bhardwaj et al., 2012). In this study subclinical valvulitis was more in females than males (16 females versus 10 males ) (Table 2) , however, arthritis presented in 22 females and 22 males, chorea had equal sex distribution 3females and 3 males (Table 3) in contrary to studies stating that it chorea has a female predominance (Robertson, 2008).
In conclusion: echocardiography increases the pickup rate of cases of subclinical carditis where a category of rheumatic heart disease will be added to those of rheumatic arthritis or chorea which are of short duration and leaves no damage.
Recommendation: Echocardiography should be integrated as a diagnostic tool in John's criteria due to presence of subclinical valve affection .An echocardiographic facility should be available at a district-level hospital with expert physicians trained on performing echocardiography.
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دور الموجات فوق الصوتية على القلب في الكشف عن التهاب الصمامات تحت الإكلينيكي في المرضى المصابين بالحمّى الروماتيزمية
أسماء زكريا-  صلاح مصطفى - هالة صلاح الدين حمزة 

الخلفية:
تعد الموجات فوق الصوتية على القلب من اهم الوسائل لتشخيص التهاب الصمامات تحت الاكلينيكى بمرضى الحمى الروماتيزمية ممما يؤدى الى الاكتشاف المبكر لاصابة الصمامات لاتخاذ سبل الوقاية والعلاج الازمين لاتقاء المزيد من الهجمات المتكررة من الحمى.
الهدف من البحث:
يهدف البحث الى معرفة دور الموجات فوق الصوتية ثنائية الابعاد فى الكشف المبكر عن التهاب الصمامات تحت الإكلينيكي  بالقلب في المرضى الذين يعانون من حمّى روماتيزمية على المفاصل او داء الرقص بمعايير جونز بدون وجود دليل اكلينيكي (لغط مسموع) على القلب.
المنهجية:
 هذه دراسة مقطعية حيث تم الكشف على 1096 طفل بعيادة الجمى الروماتيزمية بالمركز الطبى الوقائى الاجتماعى بمستشفي الاطفال جامعة القاهرة فى الفترة من اكتوبر 2011 الى ديسمبر 2012 وتم تحديد 50 مريض للدراسة حسب معايير الادراج والاقصاء.
النتائج: وقد تبين وجود 26 مريض (16من الاناث و10 من الذكور) بنسبة 52%  يعانون من التهاب الصمامات تحت الاكلينيكى تم تشخيصهم بالموجات فوق الصوتية على القلب حسب معايير منظمة الصحة العالمية حيث وجد ان 44 مريض يعانون من التهاب حاد بالمفاصل من بينهم 21 مريض لديهم التهاب تحت الاكلينيكى بالصمامات بينما عانى 6 مرضى من داء الرقص من بينهم 5 وجد بهم التهاب تحت الاكلينيكى بالصمامات عن طريق الموجات فوق الصوتية. اكثر الصمامات التهابا كان الصمام الميترالىفقد عانى 14  مريض من التهاب بالصمام الميترالى فقط  بينما عانى 5 مرضى من التهاب الصمام الاورطى ووجد التهاب بالصمامين الاوورطى والميترالى فى 7 مرضى.
الخلاصة: مما سبق يتضح اهمية دور الموجات فوق الصوتية فى الكتشاف التهاب الصمامات تحت الاكلينيكى مما يؤدى الى المزيد من الوقاية  ومنع المزيد من الهجمات المتكررة للحمى الروماتيزمية ومضاعفات القلب.
الكلمات المفتاحية:
الموجات فوق الصوتية- التهاب الصمامات تحت الاكلينيكى - الحمى الروماتيزمية

