ACUTE RHEUMATIC FEVER: CURRENT SCENARIO
IN INDIA

IB Vijayalakshmi, Bengaluru

INTRODUCTION

Acute rheumatic fever (ARF) and its long term sequel, rheumatic heart disease (RHD) is a major
health problem in children, adolescents and young adults.! Despite the tremendous progress made in
cardiology, the menace of morbidity and mortality due to acute rheumatic fever and its consequences
remain very high in India.? Because of the preoccupation of the cardiologist with adult cardiac disease
like ischemic heart disease, the problems of ARF/RHD have been sidelined and studies on prevalence,
treatment and prevention receive only scant attention and only exotic palliative methods such as
balloon mitral valvotomy, valve/replacement have become the centre stage in India.**

Precise diagnosis of acute rheumatic fever has presented problems since Hippocrates, who provided
the first written description of arthritis in man in 400 BC.°> Lack of specific criteria had led to diagnostic
chaos until the Jones criteria in 1944.° Despite the Jones criteria and four revisions and modifications,”™
ARF is either under diagnosed leading to nearly 50% of established RHD not receiving prophylaxis or
over diagnosed by depending on traditional characteristic auscultatory findings for diagnosing carditis.
Unfortunately modern facility like echocardiography (ECHO) is not included in Jones criteria, despite
the fact that ECHO can help to diagnose carditis more frequently than auscultatory findings.*'° Early
diagnosis of ARF though difficult is very important to prevent the serious consequences in young.

DISEASE BURDEN

In India, rheumatic fever is endemic and remains one of the major causes of cardiovascular disease,
accounting for nearly 25-45% of the acquired heart disease. The annual incidence of rheumatic fever
is 100-200 times greater than that observed in developed countries and fluctuates between 100-200
per 1,00,000 children of school age (from 5 years to 17 or 18 years depending on the study). India is
in the phase of ‘epidemiological transition’. On one hand there is a substantial burden due to RHD
for the treatment of which enormous money is spent, on the other hand the government resources
are scarce to treat and prevent the disease. More than 20,382 cases of RHD (10% of total admission)
were admitted at Sri Jayadeva Institute of Cardiovascular Sciences and Research, in Bengaluru (1998-
2010). The approximate cost of treatment was more than Rs 100 million ($ 2,272,727) in the last 12
years. In cardiology department from April 1994 to August 2010, more than 14,560 cases percutaneous
transluminar balloon commissurotomy (PTMC) were done, out of which 6550 cases were below the
age of 20 years and the youngest patient was 6 years old. Despite the subsidized rates the cost for
management of mitral stenosis has been Rs3,02,50,000 ($ 68,75,000) and valve replacement has
cost Rs 80 million ($18,18,181) over the last few years in our hospital alone.!' Not only the cost of
treatment is phenomenal, the morbidity and mortality is also enormous. Hence “Prevention is better
than cure” is very apt for rheumatic fever.

EPIDEMIOLOGY

The prevalence of ARF/RHD in India has been reported to be varying from very infrequent to very
high levels depending upon the source of information e.g., Registrar General, population sources, and
hospital admissions. Recent data from India suggest that a large number of cases of ARF/RHD are still
seen frequently in young children under the age of 10 years.'? Though lately, many published studies
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Fig. 2A: Mitral valve verrucae (nodules) on autopsy

and ICMR data are suggestive of decline in disease prevalence
in the society. Recently, one of the published studies, entirely
based on echocardiography has refuted the previous claims by
showing very high prevalence of RHD.!* On the contrary, a
large study from the Uttar Pradesh, so called BIMAROU states
(Bihar, Madhya Pradesh, Rajasthan, Orissa and Uttar Pradesh)
screening 5000 school going children with echocardiography
had shown relatively low incidence (0.5/1000).'* Are these
studies the real representation of the menace of rheumatic
fever in India?

Again we can take an analytical view of school surveys as
they are inherently biased and will miss older patients with
RHD. In areas where ARF and RHD are on the decline, most
patients with RHD tend to be older. Moreover, school drop
outs, sick kids or child labour (urban slums) are likely to
be missed in these surveys. None of studies done in 5-15
age groups have targeted the children working in factories /
farms etc. None of them are from Bihar, Orissa, and Madhya
Pradesh (BIMAROU). At least one such echo based study
from Rajasthan is quoting high prevalence rate in randomly
selected population. Other studies, liberal to age but are biased
otherwise like those which are based on registries have the
potential to capture all age groups but are heavily dependent
on referral mechanisms. Hospital based statistics have serious

Fig. 2B: Echo showing nodules on AML and PML (equivalent to
verrucae)

limitations because only the most seriously affected are
represented.’’

India has its share of vulnerable population afflicted with
ARF and RHD like any other developing countries. If the
current data from school centric studies are to be believed,
there is an encouraging trend towards decline in the prevalence
(< 1/ 1000).'*1¢18 Should we see this data sceptically or
should we welcome it as good change in rtheumatic profile
without significant intervention? Undisputedly, rural is more
affected than the urban population. According to the data,
most comparative studies have reported a substantially higher
prevalence in rural regions.'**! Because of serious limitations
in the health care delivery systems, the magnitude of the
problem may remain unrecognized in remote places.

CLINICAL PROFILE

ThemajormanifestationsofARFare:i)Carditisii) Polyarthritis
iii) Choreaiv) Erythemamarginatumv) Subcutaneousnodules.
The clinical profile of acute rheumatic fever seems to be
changing (Figure 1). Clinical diagnosis of carditis was noted in
at least 50% of acute rheumatic fever in the past. There seems
tobeadeclining incidence of carditis. The diagnosis of carditis
that is considered a major criteria in acute rheumatic fever
depends on the clinical and traditional auscultatory findings.*
Out of 164 cases of clinically diagnosed cases of carditis only
141 cases (85.9%) showed echocardiographic evidence of
carditis/ valvulitis with beaded appearance of valves, which
is equivalent to rheumatic nodules/verrucae on the valves in
autopsy (Figure 2A and 2 B). The remaining 23 cases (14%)
had no carditis. In fact they had functional murmur, fever,
tachycardia, anaemia. Two cases had congenital heart disease
like atrial septal defect and sub aortic membrane.?

DIAGNOSIS OF CARDITIS: AUSCULTATION VS.
ECHOCARDIOGRAPHY:

Allthe diagnostic guidelines on ARF/RHD, gives emphasis on
auscultatory findings. The auscultation is becoming a dying
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Fig. 3A and B: Subcutaneous rheumatic nodules

Fig. 4: Erythema marginatum

art in India among the young physicians. In this situation,
ECHO remains the best bet. Despite many arguments, for and
against the inclusion of ECHO findings as diagnostic criteria,

it is not acknowledged by any of the prevailing guidelines.
(Jones criteria updated 1992, WHO revised criteria 2004, AP
working group on pediatric ARF/RHD 2007).>232* Carapetis
et al® published their evidence based review and accepted
the ECHO based diagnosis of subclinical carditis as major
criteria. Moreover, ECHO is being used extensively these
days and practically the diagnosis of valvulitis is based on
ECHO findings.

JOINT INVOLVEMENT

In our country, it has been observed but never corroborated
that many patients who presented with established RHD, had
history of arthralgia or monoarthritis rather than classical
polyarthritis. Flitting type of migratory polyarthritis was
present in 239 patients (52.87%), whereas migratory
polyarthralgia was seen in 213 cases (47.12%) in our study.
Out of these 213 cases of arthralgia, 38 patients (17.84%) had
clinical evidence of carditis.??

SUBCUTANEOUS NODULE

SCN is a major criteria and a high rate of coexistent carditis.
Subcutaneous nodules (Figure 3A and B) were seen in only 7
cases (2.4%) in our study.? All these patients had high titres
of antistreptolysin O, ranging between 800 and 1600 IU, but
C-reactive protein was positive in only 4 cases. All seven
patients had both clinical and echocardiographic evidence of
carditis. They can be induced artificially by using autologous
buffy coat from blood for the diagnosis of rheumatic activity.

ERYTHEMA MARGINATUM

It is transient and may not be present at the time the physician
is examining the patient. This skin manifestation of ARF is a
major criterion which is more often is missed due to darker
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colour of skin in Indian population (Figure 4). The incidence
is very low and was seen in only 2 (0.4%) of patients of our
study.? Both had clinical and echocardiographic evidence of
carditis.

RHEUMATIC CHOREA

Chorea is one manifestation which presents late and in
isolation without any positive minor criteria. It may have
subclinical carditis. In view of this etiological cause of
chorea becomes a diagnosis of exclusion Rheumatic chorea
was found in 40 (8.85%) of patients, with 8 having bilateral
chorea, in our study.?? In one patient, the chorea lasted for
one year, and in another it had recurred after 2 years. Two
other screened siblings of one child with chorea showed no
evidence of acute rheumatic fever at the time of screening,
but developed rheumatic chorea after 3 months. The titres
of antistreptolysin O were negative in 17 cases (42.5%), but
ranged from 400 to 800 International Units in the remaining
23 cases. The mean duration of onset of chorea after the initial
fever was 3 months. It was surprising to find that 28 of the
patients with rheumatic chorea (70%) had echocardiographic
evidence of valvar involvement, although this had not been
detected clinically.?

Thephysician’s clinical recognition of ARF has very important
implications for the patient’s management and prognosis.
RHD places heavy economic burden on the healthcare system
in low and middle income families in developing countries,
because of the costs of medical, surgical and non-surgical
treatment and also because it is a disease of young adults, who
are the most economically active group of any population.
Management is complex and involves different levels of care.
Hence, early and precise diagnosis of carditis in ARF, though
difficultis very important to prevent the serious consequences,
morbidity and mortality in the young. But, unfortunately ARF
despite its distinctive clinical features, is a syndrome without
pathognomonic symptoms, signs or laboratory tests. The
modern new technology like ECHO can fill in that grey area
for the diagnosis of carditis.

Clinical diagnosis of carditis usually depends on detecting a)
myocarditis b) pericarditis and c¢) valve regurgitation.

a. Myocarditis

Myocarditis is suspected clinically by gallop sounds
on auscultation, unexplained cardiomegaly and unex-
plained congestive heart failure (CHF). These features
are nonspecific and can occur in any conditions caus-
ing myocarditis or CHF. But the ECHO can detect the
features of carditis in ARF and help to make a precise
diagnosis and detect the cause of CHF.

b. Pericarditis

Pericarditis is diagnosed by auscultating pericardial rubs

or detecting unexplained pericardial effusion. The peri-
cardial rub is transient and occurs for only few hours in
a day. Hence, when a clinician is examining the patient,
the rub may not be present or even if present the clini-
cian may not recognize it, as many youngsters would not
have heard pericardial rub at all in the medical school.
Hence, the pericarditis may go unrecognized. Pericar-
dial effusion occurs most commonly in tubercular peri-
carditis in India. A case of tubercular pericarditis with
fever, arthralgia, cardiomegaly, tachycardia, pericardial
rub and raised ESR may be misdiagnosed as ARF with
carditis, if one depends upon Jones criteria. Whereas
ECHO features of carditis in ARF with pericardial ef-
fusion can distinguish pericardial effusion of tubercular
etiology, which has normal valves with no regurgitation
of the valves.

c¢. Regurgitation

The valve regurgitation is diagnosed by auscultating
soft blowing pansystolic murmur of mitral regurgita-
tion (MR) at the apex or early diastolic murmur of aor-
tic regurgitation (AR) in the aortic or Erb’s area. But
many younger clinicians are unable to recognize gallop
sounds, pericardial rub and murmurs. Recent studies
have shown that clinical auscultation may be a dying
art, especially in countries where ARF is declining. The
residents detect significant mitral regurgitation in less
than half of the cases.?*?” Skill levels do not significantly
improve with increasing periods of clinical training and
even cardiology fellows have not demonstrated superior
diagnostic ability for the identification of cardiac mur-
murs.?” The auscultatory skills have declined compared
with those reported in the 1960s. 2 All this suggests
that the clinical diagnosis of carditis in ARF may not
be made with sufficient confidence. In our study MR,
AR and tricuspid regurgitation (TR) was more often de-
tected by ECHO than clinically.?

PITFALLS IN JONES CRITERIA

The precise diagnosis of carditis in ARF is eluding the clinician
because of many pitfalls in Jones criteria.

1. It is difficult to diagnose ARF when carditis is the only
manifestation of the disease particularly in a recurrence.

2. When patient has sub clinical carditis the clinicians fail
to detect clinically

3. Clinically apparent carditis is present but supportive mi-
nor criteria are not fulfilled.*

4.  When previous cardiac status is unknown it is not pos-
sible to know in a new case whether the findings are due
to acute carditis or it is recrudescence or it is established
old case of RHD.
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5. In cases of polyarthralgia, which is a minor criterion, if
the patient is neglected and not evaluated for ARF, they
would go undiagnosed, and could end up with RHD, al-
legedly without any past history of ARF, as the patient
and the parents would have long forgotten the joint pain.

Due to these lacunae in Jones criteria the diagnosis of
‘carditis’ in ARF is eluding the clinicians. ECHO, Doppler
examination identifies valvular regurgitation not detectable
with clinical examination.’’** ECHO allows visualization of
valve structure, and allows detection of unrelated causes of
valve regurgitation, such as myxomatous valve with mitral
valve prolapse.

GOALS OF ECHO INTERROGATION:

Amongst the various manifestations of ARF, carditis is the
only one that can cause death during the acute stage of the
disease or may lead to long term morbidity and mortality. It is
very pertinent to realize that ECHO is the only investigating
modality by which we can assess carditis and formulate the
management strategies.

1. ECHO can help in precise and early diagnosis of cardi-
tis in ARF. As timely management can make the heart
normal in 35-40% of cases of ARF and in remaining
children the secondary prophylaxis can prevent the re-
crudescence of rheumatic activity.

2. Echo can prevent ‘overdiagnosis’ of carditis by depend-
ing on the traditional clinical auscultatory findings,
which could be fallacious and lead to unnecessary drug-
ging and psychological impact on the children and their
family.

3. Regular check up with non invasive ECHO can help
to evaluate the status of RHD and decide for elective
balloon valvuloplasty (PTMC) for mitral stenosis and
timely decision for valve repair/replacement. This can
reduce the morbidity and mortality, before the patient
develops CHF.

ECHOCARDIOGRAPHY VS. CLINICAL EXAMINA-
TION

The MR in ARF is usually mild to moderate. The assessment
of mechanism and severity of MR has prognostic significance.
The various mechanisms of MR are: 1) valvulitis, ii) valve
prolapse, iii) annulitis with annular dilatation, iv) ventricular
enlargement v) rarely chordal rupture.

Clinically we can only detect the regurgitation but all these
mechanisms causing MR cannot be made out by clinical
examination. In our prospective study,”? 492 consecutive
patients diagnosed clinically as ARF (according to Jones
criteria) were examined thoroughly by the paediatricians, who
had used appropriate laboratory tests. ECHO was performed in
detail by the well trained and experienced echocardiographer,

who was unaware of the clinical diagnosis (double blind).
Only of 59.4% of clinically diagnosed carditis by well
qualified pediatricians had ECHO evidence of carditis.* That
means even the senior experienced clinicians end up with
over diagnosis when they rely only on clinical assessment
and Jones criteria. The patients with over diagnosis of carditis
(40.6%) actually had functional murmurs, tachycardia, fever,
anaemia and congenital heart diseases! On the other hand
in the patients with polyarthralgia (70%) which is a minor
criterion, ECHO evidence of carditis / valvulitis was seen
in 46.9% of cases and the pediatricians had overlooked the
carditis leading to under diagnosis of carditis in patients with
arthralgia. This shows that in regions where ARF is endemic
if arthralgia is taken as minor criteria and ECHO is not done,
then it leads to gross underdiagnosis.

Traditionally clinical manifestation of MR and AR are
diagnostic of carditis in ARF. The carditis is rarely diagnosed
clinically in the absence of valve regurgitation and precordial
auscultation has been the traditional modality for the diagnosis
of MR and AR. In our study, 239 cases of MR were detected
by ECHO, but an audible murmur of mitral regurgitation
was detected by cardiologist only in 144 cases.” (Table 1)
That means 95 patients with pathological MR would have
remained undetected, and would not have received penicillin
prophylaxis, if not for echocardiographic interrogation. This
suggests that the clinical diagnosis of rheumatic carditis
may not be made with sufficient confidence. Echo Doppler
examination identifies valvular regurgitation not detectable
with clinical examination.”*® Others have concluded
previously*’ that early echocardiographic interrogation is very
important in all children suspected to have ARF, especially as
MR can be demonstrated by colour flow mapping in absence
of cardiac murmur (Figure 5).

The pulse and colour Doppler Echo provide a method to
detect minor degree of pathological regurgitation without
characteristic clinical signs.** Doppler echocardiography is
more sensitive than clinical assessment in the detection of
carditisin ARF, and can also contribute to the early diagnosis.**
38 Clinicians detected the early diastolic murmur of aortic
regurgitation clinically in only 11 cases, but significant aortic
regurgitation was detected by ECHO in 60 cases. Similarly,
the systolic murmur of tricuspid regurgitation was clinically
detected only in 9 cases, but echocardiographic interrogation
detected tricuspid valve thickening, beading and regurgitation
in 60 patients.?’ (Figure 6)

All these patients had other evidence of rheumatic carditis.
» Features like thickened valves, beaded appearance, hyper
echogenic submitral structures (Figure 7A, 7B and 8). This
shows that the carditis cannot be reliably diagnosed in the
absence of clinical signs of valve regurgitation in especially
subclinicalcarditis. Thismayleadtosignificantunderdetection
of carditis in ARF. Unfortunately there is no single laboratory
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Fig. 5: Pancarditis with mitral regurgitation

Table 1: Comparison between clinical and ECHO detection of

MR, AR and TR
Clinical Echo
MR 144 239
AR 1 60
TR 9 60
239
250
200 .
BMitral
regurgitation
150 guie
BAortic.
100 regurgitation
50 BOTricuspid
regurgitation
0

Clinical Echo

Fig. 6: Clinical and echocardiographic comparison in mitral, aortic
and tricuspid valve regurgitation

test that definitely establishes the diagnosis of carditis in
ARF. Whereas ECHO can diagnose carditis precisely and
accurately, especially subclinical carditis / valvulitis can be
detected only by ECHO and Doppler.

ECHO IS THE KEY

In many ECHO and Doppler studies,'® 3*#' most cases of
rheumatic carditis are not severe enough to be symptomatic

+Length = 0,732 am

Fig. 7B: ECHO in the apical five chamber view shows thickened
leaflets of the aortic and mitral valves with hyperechogenic submi-
tral structures.

Fig. 8: Echogenic submitral structures in PLAX view

and the diagnosis of isolated carditis previously depended
on auscultation alone. Eighty percent or more cases of MR
that are detected by ECHO are also readily diagnosed by
experienced physicians by auscultation alone. The remaining
“subauscultatory” cases are those with the mildest degree of
mitral or aortic regurgitation. If rheumatic in origin, more
than 80% of these valvular lesions are likely to heal without
scarring. Moreover, the sensitivity of ECHO may detect
degrees of valvular regurgitation within the physiologic range,
and not functionally significant, especially in children and in
very thin, active individuals with highly elastic valve leaflets
and rings.
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Table 2: Echocardiographic investigations

Table 3: The incidence of various echocardiographic features?

M-mode interrogation
* Dimensions of left atrium, aorta and their ratio
* Left ventricular dimension in diastole and systole

Cross-sectional interrogation in long axis, four-chamber, five-chamber
and short axis

* Thickness of the valves, with less than 3 millimetres taken as normal,
and more than 4 millimetres as thickened

* Beaded appearance, especially of mitral, tricuspid and aortic valves
* Prolapse of mitral valve, particularly the aortic leaflet

* Decreased or increased mobility of the valves

* Hyperechogenicity of the thickened submitral apparatus

* Chordal tears to mitral leaflets

» Pericardial effusion

* End diastolic volume, end systolic volume and ejection Fraction
Colour Doppler interrogation

» Establishment of mitral, aortic and tricuspid regurgitation

« Differentiation of physiological and pathological regurgitation

Colour jet in two planes extending well beyond valvar leaflets, with pulsed
Doppler confirming the velocity signal, holosystolic for mitral regurgita-
tion and holodiastolic for aortic regurgitation, was taken as indicative of
pathological regurgitation

Although the Jones criteria specify clinical auscultatory
evidence for the diagnosis of mitral and aortic insufficiency,
like our study,” more and more reports discuss subclinical
carditis, in which MR is noticeable only on ECHO.
Several investigators have concluded that two dimensional
echocardiography using colour and pulsed Doppler imaging
are useful in identifying subclinical lesions. But some say
the use of echocardiography to diagnose carditis remains
controversial. Hence ECHO findings donotsignify anincrease
in the incidence of RF, but rather improve the detection of
subclinical carditis. Therefore to call it as carditis of ARF,
valve regurgitation alone is not enough.’*! Butif echo features
of RF are used in support then regurgitant lesion of RF can
be distinguished from functional as well as regurgitation of
other conditions. * Therefore ECHO is the key for precise
diagnosis of carditis.

But what do the textbooks say about the ECHO in ARF?
There is only one sentence — ‘The patients with isolated
manifestations of ARF such as arthritis / chorea may have
‘subclinical’ carditis — stretching of chordae tendinae with
prolapse of anterior mitral leaflets’.?!

Therefore prospective double blind study was conducted to
know the various features of carditis in ARF*?And depending
on these Echo features Vijaya’s Echo criteria was evolved and
its efficacy was tested in a prospective double blind study.”

ECHOCARDIOGRAPHIC INVESTIGATIONS (TA-
BLE 2)

i. M-mode: The M-mode in patient with carditis shows

SI. No. Type of Involvement No. of Cases %

1. Mitral thickness >4 mm 132 93.62
2. Mitral regurgitation grade I —II 118 83.69
3. Mitral valve prolapse (MVP) 80 56.74
4. Rheumatic nodules 38 26.95
5. Aortic regurgitation (AR) 31 21.99
6. Tricuspid regurgitation (TR) 31 21.99
7. Pancarditis. 13 9.22
8. Pericardial effusion (PE) 13 9.22
9. Chordal tear 4 2.84

dilated left atrium (LA) and left ventricle (LV). Nor-
mally left atrium and aorta (AO) have almost the same
dimension. But in carditis of ARF the LA is dilated and
LA to AO ratio is altered. The thickened mitral and / aor-
tic leaflets > 4 mm (normal < 3 mm) is seen very often.
Sometimes valve thickening could be 9-10mm. (Figure
7A & B). Rarely tricuspid valve also could be thickened.

ii. 2 D ECHO: The 2 D Echo shows increased end dias-
tolic volume (EDV) and end systolic volume (ESV) and
the ejection fraction (EF) is reduced marginally. The in-
cidence and various ECHO features of carditis in ARF
are as given in Table 3.

In carditis of ARF the mitral valve is the most commonly
affected valve. The inflamed oedematous valve is seen on
ECHO as thickened > 4 mm in 93.6% of cases* with reduced
mobility and hyperechogenicity of submitral structures is
seen. The small vegetations on the free edge of valve cusp,
indicating endocarditis seen in autopsy (Figure 9 A), are
seen as thickened irregular nodular leaflets on Echo (Figure
9 B).These nodules are seen just proximal to the free edge of
mitral valves, where the cusps come into apposition, at the site
of maximum natural trauma. These nodules on body and tip
of mitral leaflets do not have chaotic motion like vegetations.
They may disappear on follow up. It is thought that these
nodules may be equivalents of verrucae seen at autopsy in
patients who died of ARF.*!

The beaded appearance of mitral valve on ECHO are nothing
but the ECHO images of small thrombi that form on the valve
at the edge ((Figure 10A).These ridge or a row of small pink
nodules seen on ECHO as beaded appearance of the valve
(Figure 10B)

Vijaya’s Echo Criteria for the diagnosis of carditis/subclinical
valvulitis was evolved by giving 2 points for each of the eight
ECHO features of carditis as shown in Table 4. The cases with
an Echo score of >6 out of 16 were taken as ECHO positive,
so as to avoid over diagnosis of MR.

Score of > 6 is diagnostic of rheumatic carditis
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Fig. 9A: Autopsy picture of carditis shows thickened irregular
nodules on the free edge of MVon ECHO

Fig. 9B: Nodules on body and tip of mitral leaflets do not have
chaotic motion like vegetations

HOW SPECIFIC AND SENSITIVE IS VIJAYA’S
ECHO CRITERIA?

‘Vijaya’s ECHO criteria’ proposed for the precise diagnosis
of both ‘clinical carditis’ and ‘sub clinical valvulitis’ has 81%
sensitivity with 93% specificity.”

The often raised question is, “Should Echo Carditis Be
Accepted as a Major Manifestation in the Jones Criteria in the
Absence of Clinical Evidence of Carditis?””” When literature is
reviewed none of the studies has come out with echo criteria
for diagnosis of carditis in ARF. Most of the studies found
regurgitation lesions are common in ARF and suggested for
its inclusion in Jones criteria.?3-3642-43

PHYSIOLOGICAL VERSUS PATHOLOGICAL RE-
GURGITATION

It is very important to distinguish the physiological mitral
regurgitationfrompathologicalregurgitation. Thepathological
valvular regurgitation can be easily differentiated from
physiological regurgitation by demonstrating

i.  Substantial colour jet in two planes extending well be-

Fig. 10A & B: Row of small pink thrombi at the edge of the valve
at autopsy (A) and compared to ECHO in parasternal short axis
view showing beaded appearance of the valve (B)

Table 4: Vijaya’s Echo Criteria

Sl. No Echo feature Score
1  Mitral valve and aortic valve thickness > 4 mm 2
2 Increased echogenicity of submitral structures 2
3 Rheumatic nodules (beaded appearance) 2
4  Mitral valve prolapse /aortic valve prolapse/tricuspid valve 2

prolapse

5 Mitral regurgitation and / aortic regurgitation/tricuspid re- 2

gurgitation

Reduced mobility of valves 2
Chordal tear

Pericardial effusion 2
Total score 16

yond valve leaflets (extending > 1 cm beyond coaptation
point).

ii. Colour jet of MR passes over the posterior wall of (LA),
it is a high velocity signal in pulse Doppler, with a well
defined, dense, high velocity spectral envelope, holosys-
tolic mitral regurgitation (Figure 11)

iii. The pathological MR are, graded as trivial, grade I, II,
1.

Mitral regurgitation can be demonstrated by colour flow
mapping even in the absence of cardiac murmur. Moreover
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Fig. 11: Colour Doppler shows well defined, dense, high velocity
holosystolic spectral envelope

Fig. 12: The images from a 12 years old girl with acute rheumatic
fever show thickened leaflets of the aortic and mitral valves, which
have a beaded appearance, hyper-echogenicity of the submitral
structures, mitral valvar prolapse with mitral regurgitation, giving
an overall echocardiographic score of 10, with 2 points each
for the mitral valvar prolapse, regurgitation, thickened leafiets,
hyperechogenicity of the submitral structures, and the beaded
appearance.

unless valve regurgitation is associated with other features like
“thickened valves, beaded appearance, hyper echo submitral
structures”, with an echo score of > 6, it is not taken as
significant and pathological. (Figure 12 A & B)

It is important to differentiate torn chordae, with mitral
regurgitation, from vegetations on mitral valve (MV).
Vegetations are more likely on LA side and torn chordae are
on LV side. However one has to interpret the ECHO with
the clinical background. Pancarditis with pericardial effusion
(PE), dilated LV, chordal tear of both anterior and posterior
mitral leaflet with mitral valve prolapse (MVP), mitral
regurgitation is shown in Figure 13. Mitral valve and aortic
valve can show active valvulitis. The valve is thickened and
displays small vegetations like “verrucae which are embedded
in the body of the valve, hence do not have the chaotic motion
of the vegetations”.

The details of incidence of various ECHO features of carditis

Fig. 13: Apical four chamber view shows, pericardial effusion, di-

lated LV, chordal tear of both anterior mitral leaflets and posterior

mitral leaflet with mitral valve prolapse (MVP), mitral regurgita-
tion

Fig. 14: 2-D ECHO in 12 year old boy of ARF with severe MR on
high dose of steroids without any improvement had chordal tear

in our study ¥ are given in order of occurrence. The severity
of mitral regurgitation depends on the severity of carditis. 2D
Echo and Doppler has prognostic significance. MR in carditis
AREF is mild to moderate. Rarely MR could be severe in which
case it could be due to chordal tear and that can be detected
with ECHO precisely (Figure 14).

DOES ECHOCARDIOGRAPHY PERFORM SUPERI-
ORLY IN THE DIAGNOSIS OF RHEUMATIC CAR-
DITIS?

The answer is an irrefutable yes. Therefore apart from valvar
regurgitations, other features of rheumatic carditis in ECHO
and colour Doppler findings should be accepted as a major
criterion for the diagnosis of carditis in rheumatic fever.
Therefore there is no doubt that if echocardiography is used
as a primary diagnostic modality, and is included in Jones’
criteria it will change the epidemiological face of ARF and
RHD completely. Usefulness of modern facility like ECHO
is not included in Jones criteria despite the fact that echo
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Fig. 15: Parasternal long axis view of 12 years old boy with a
discrete subaortic membrane who was wrongly treated as ARF
with carditis

can diagnose carditis more frequently and accurately than
traditional auscultatory findings early and precise diagnosis of
ARF with carditis / subclinical carditis / valvulitis can prevent
serious consequences, morbidity and mortality in young and
ECHO is of great help in this endeavour.

ECHO supports the diagnosis of carditis in ARF, allowing
the identification of important valve lesions and exclusion of
non-rheumatic causes of valvular involvement.” The usual
mechanism of mitral regurgitation in ARF is valvulitis, valve
prolapse, annulitis, ventricular enlargement or rarely chordal
rupture. All these details cannot be made out by clinical
examination. As accurate and precise diagnosis is required
for deciding the management strategy, ECHO is very essential
to know all the details.

A 12 years old boy with a discrete subaortic membrane
(Figure 15), wrongly diagnosed as having ARF with carditis,
had been treated with steroids by his paediatrician. He
subsequently developed tubercular meningitis, as the primary
complex flared up subsequent to the steroids therapy. This
episode demonstrates graphically the potential error in
diagnosis can be made if clinical carditis, if unconfirmed
by echocardiography, is taken as a major criterion for acute
rheumatic fever when combined with two minor criterions
such as fever and a raised ESR. The case can be diagnosed
precisely using echocardiography, thus avoiding false positive
diagnosis.

On the other hand, in 88 of our patients with polyarthalgia,
almost half of those with this minor criterion, there was
no clinical evidence of carditis, but echocardiographic
interrogation revealed subclinical carditis or valvitis.?? If these
patients had not been investigated echocardiographically,
they would have gone undiagnosed, would not have received
secondary prophylaxis beyond 5 years, and could end up with

rheumatic heart disease, allegedly without any past history
of ARF! Our study shows that two-fifths of our patients,
had we relied on traditional auscultatory ‘findings, would
not have been diagnosed with carditis had they not also
been investigated with echocardiography. We also identified
four patients with severe mitral regurgitation who were
referred for surgical repair.?? Cotrim et al*’ concluded that
echocardiography, if performed early, is very important in all
children suspected to have acute rheumatic fever, particularly
because MR can be demonstrated by colour flow mapping
in the absence of any cardiac murmur. Wilson and Neutze*
supported this conclusion; endorsing the fact that pulsed and
colour Doppler echocardiography provide a method with
which to detect minor degree of pathological regurgitation in
the absence of characteristic clinical signs. The addition of
echocardiographic interrogation before diagnosing carditis,
therefore, not only prevents clinical overdiagnosis but also
identifies those subclinical cases of carditis and valvitis that
would otherwise pass undiagnosed and without prophylaxis
and thus avoids underdiagnosis. We contend, therefore, that
echocardiography can play an important role in the early and
precise diagnosis of carditis, and should be included as part of
the Jones criterions. Despite the fact that ECHO can diagnose
carditis more accurately than traditional auscultatory findings
and can prevent both over diagnosis and under diagnosis, it
is not included in Jones criteria for the fear of overdiagnosis.

ISOLATED CARDITIS

Rheumatic carditis is almost always associated with valvulitis.
Isolated myocarditis or pericarditis without valvulitis is rarely,
if ever, due to ARF. So, the finding of valvular involvement is
critical and is greatly aided by non-invasive ECHO. Although
ECHO, particularly accompanied by Doppler studies, offers
greater sensitivity and specificity for the assessment of
valvular regurgitation, it need not be considered essential for
the diagnosis of ARF by experienced primary care physicians,
especially insettings where the disease is common and medical
resources limited. Nonetheless, cardiologists proficient in
echo Doppler technology, now use this method routinely
to distinguish abnormal from physiologic valve leaks more
sensitively and accurately than is possible by auscultation
alone. Despite the relatively good prognosis of “silent”
rheumatic mitralregurgitation, ECHO does, indeed, providean
accurate assessment of the presence and severity of valvulitis,
especially in an era when cardiac auscultation has been taught
less extensively and is used with less confidence by young
clinicians. In any case, it is doubtful that a powerful diagnostic
tool such as ECHO will be neglected in the assessment of
valvular disease wherever the instrument is available, and
certainly where its expense may not be too great a concern.*

As in our study® 108 cases had subclinical carditis detected
on ECHO by Vijaya’s ECHO criteria. Out of which 56 were
Jones +ve and 52 cases were Jones negative. Probably these
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Table 5: Changes in major criteria from 1944 to 2002 and proposal for 2010

Symptoms 1944 1956 1984 1992 2002 2010
1. Carditis Major Major Major Major Major Major Major
2. Polyarthritis Major Major Major Major Major Major Major
3. Polyarthralgia Major Minor Minor Minor Minor Minor Minor
4. Chorea Major Major Major Major Major Major Major
5. Subcutaneous nodules Major Major Major Major Major Major Major
6. Erythema Marginatum Major Major Major Major Major irrelevant irrelevant
7. ECHO evidence of carditis - - - - Major (proposed) Major

large groups of patients are the ones who present later as
RHD without the past history of ARF and do not receive
secondary prophylaxis. If this large chunk of patients
(32.5%) with subclinical carditis in our study could be put
on adequate duration of secondary prophylaxis, probably can
prevent the recrudescence of rheumatic activity. It is the lack
of penicillin prophylaxis rather than failure of penicillin. The
cost of ECHO at the beginning of the disease and the cost of
Penicillin prophylaxis is negligible, when compared to human
suffering and cost of management of RHD with surgery or
without surgery.

Hence uncritical adherence to the revised Jones criterions
for the diagnosis of ARF may lead to gross under diagnosis
among the children with polyarthralgia and over diagnosis
in those in whom carditis is reported on the basis of clinical
examination. Therefore echocardiographic evidence of
carditis or valvitis should be given its due importance. [f we are
to avoid morbidity, mortality, and unnecessary expenditure
on sophisticated treatment, an early and precise diagnosis of
carditis is very important.

The echocardiogram is a very simple, non-invasive,
reproducible and a useful tool for making an early and precise
diagnosis of carditis in the setting of acute rheumatic fever.
We submit that, when the Jones criterions undergo their
next revision, then echocardiography should be included as
necessary for the diagnosis of carditis.

The committee for Jones’ criteria is rightly skeptical for
inclusion of regurgitation, as it can occur in many other
conditions other than ARF leading to over diagnosis. Hence
we propose ECHO evidence of carditis as diagnosed by
Vijaya’s ECHO criteria to be added as major criteria instead
of Erythema Marginatum which is irrelevant (Table 5).

Even though ECHO Doppler is very important in the diagnosis
and management of most valvular disorders, its inclusion in
the Jones criteria for the diagnosis of ARF will need some
caution and should be on the basis of epidemiological
burden of disease and socio-economic status of the various
countries. As ECHO is currently the investigation of choice
to diagnosis valvular involvement, it will have a role in India

with widespread access to health care and with low cost of
Echo compared to cost of treatment.

ECHO can protect patients with clinical carditis from being
misdiagnosed and protect them from inadequate secondary
prophylaxis regimens. In India the incidence of ARF and
prevalence of RHD is very high in some places and access
to good medical care and echo are limited in remote areas.
Also the disease is more aggressive leading to juvenile
mitral stenosis and incidence of recrudescence of rheumatic
activity is also high which needs prolonged prophylaxis.
Many patients present with recurrences and are likely to have
established heart disease. The cost and additional workload
imposed on tertiary care centers is another major issue. Hence
prophylaxis is initiated in both groups, that is, in those with
or without carditis and an echo could be better utilized at the
time of discontinuation of prophylaxis. Echocardiography
during acute attack therefore cannot be recommended as
a routine modality for investigating ARF in developing
countries at present. It is needless to emphasize that the role
of echocardiography in the diagnosis and management of
established RHD remains unquestioned in any population.

WHAT IS THE LIKELY ROLE OF ECHOCARDIOG-
RAPHY IN THE MANAGEMENT OF ARF IN FU-
TURE?

Early and precise diagnosis of carditis in ARF though difficult
is very important to prevent the serious consequences,
morbidity and mortality in young. Vijay’s ECHO criteria play
an important role in precise diagnosis of carditis/subclinical
Valvulitis. These subclinical changes detected only by ECHO,
can persist and probably belong to large group of patients
who present later as RHD without the past history of ARF and
prophylaxis. Therefore ECHO should be included as a major
criterion in Jones criteria. Is detecting “ECHO detectable”
subclinical carditis of clinical benefit? Yes the presence of
carditis is areason for lifelong prophylaxis? Therefore ECHO
can bring more number of patients of ARF in the net of
secondary prophylaxis in developing countries doing ECHO
at the time of discontinuing prophylaxis might make more
sense what is the impact of ECHO ? The patients with carditis
are more likely to be detected during their first attacks of ARF
detecting subclinical carditis will prevent from a more relaxed
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and inappropriate secondary prophylaxis there is a significant
prognostic implication of finding a normal heart or finding
unrelated causes of murmurs in this population. Echo assists
in deciding the duration of secondary prophylaxis, probably
can prevent the recrudescence of rheumatic activity. The
recrudescence of rheumatic activity and further damage to
valves is due to the lack of penicillin prophylaxis rather than
failure of penicillin.

TheECHOcanbeusedwithgratifyingresultforriskstratification
ofthe patient once afflicted with ARF. The presence of carditis
in first attacks more prone to recurrent attacks and frequent
carditis in subsequent attacks. Number of ARF recurrences are
harmful and constitute the most important prognostic factor
Recurrences increase cardiovascular mortality and residual
heart disease.

Fidelity of secondary prophylaxis: MR disappeared in 70% of
patients on regular prophylaxis and prevents or at least reduces
the number of recurrences, facilitates resolution of previous
damage. Number of ARF recurrences these subclinical
changes detected only by echo, can persist and probably
belong to large group of patients who present later as RHD
without the past history of ARF and prophylaxis. Therefore
echo should be included as a major criterion in Jones criteria,
so that it will change the epidemiological face of ARF and
RHD completely as more patients will be brought into the net
of penicillin prophylaxis. ‘Rheumatic fever licks the joints but
bites the heart’. Clinical profile of ARF is changing; adherence
to revised Jones criteria may lead to under diagnosis among
Indian children with polyarthralgia and over diagnosis in
clinically diagnosed carditis. To avoid morbidity, mortality,
heavy expenditure on sophisticated treatment with balloon
and valve replacement, an early precise diagnosis of ARF and
secondary prophylaxis is very important and ECHO is a very
simple, noninvasive, reproducible and useful investigation
in this endeavor. ECHO has enhanced our understanding of
the pathophysiology of ARF!*414748 and chronic RHD**** and
is commonly used in the evaluation of patients with acute
rheumatic fever. The dominant role of valvular pathology,
rather than myocardial disease, in the clinical manifestation of
RHD is now well established. ECHO is useful for confirming
clinical findings, allows assessment of the severity of
regurgitation, chamber size and ventricular function and the
presence and size of pericardial effusion.* In addition ECHO
may exclude mitral and /or aortic regurgitation (and therefore
rheumatic valvulitis) as the cause of cardiac murmur in some
patients with suspected acute rheumatic fever.”!

The time has come to stop blame game. When the helpless
child with severe carditis with CHF is brought to the hospital;
the cardiologist blames the clinician for referring the child late;
but the physician blames the illiterate parents and the parents
in turn blames the government for poor socioeconomical
conditions and unhygienic living conditions. It is high time

we stopped blaming each other in India and utilize the modern
facility like ECHO to make early and precise diagnosis to treat
the children with carditis appropriately in time.

SUMMARY CONCLUSION

*  Adherence to revised Jones criteria may lead to under
diagnosis among the Indian children with polyarthralgia
and over diagnosis in clinically diagnosed carditis.

« Early and precise diagnosis of carditis in ARF though
difficult is very important to prevent the serious conse-
quences, morbidity and mortality in young.

*  Valvular regurgitation (rather than myocarditis or peri-
carditis) is the important abnormality in acute rheumatic
carditis. The assessment of mechanism and severity of
MR and/AR has prognostic significance.

* ECHO has enhanced our understanding of the patho-
physiology of carditis. ECHO alone can detect the char-
acteristic features like thickened leaflets of the aortic
and mitral valves, reduced mobility, beaded appearance,
hyper-echogenicity of the submitral structures, mitral
valvar prolapse with mitral regurgitation which are
pathognomonic of carditis in ARF.

*  Vijay’s ECHO criteria play an important role in precise
diagnosis of carditis/subclinical Valvulitis. These sub-
clinical changes detected only by ECHO, can persist
and probably belong to large group of patients who pre-
sent later as RHD without the past history of ARF and
prophylaxis.

« Early and precise diagnosis of carditis/subclinical val-
vulitis in ARF is possible only with ECHO. For decades
we have been taught that 50% of RHD patients do not
have past history of ARF. ECHO evidence shows that
probably these are the subclinical cases which have
been missed by clinicians. Hence, ECHO can bring
more number of patients of ARF in the net of secondary
prophylaxis in developing countries

* To avoid morbidity and mortality and heavy expendi-
ture incurred on sophisticated treatment with balloon or
valve replacement by the Government and family, an
early precise diagnosis of ARF and secondary prophy-
laxis is very important and echo is a very useful investi-
gation in this direction.

*  The echocardiogram is a very simple, non invasive, re-
producible and a useful tool for making such an early
and precise diagnosis of carditis in the setting of acute
rheumatic fever.

. The ECHO can be used with gratifying result for risk
stratification of the patient once afflicted with ARF

ECHO criteria are very essential to prevent the morbid-
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ity and mortality in young. Hence when the Jones cri-
terion undergoes next revision, then echocardiographic
criteria should be included as necessary for the diagno-
sis of carditis in ARF.

ECHO can change the epidemiological face of ARF in
India.

— Hizang D Hai-Ching

Supenor doctors prevent the disease.
Mediocre doctors treat the disease before evident.

Inferior doctors treat the full blown disease
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