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ABSTRACT

A total of 70 children aged 6 to 15 years with rheumatic fever and completed
in-hospital data were reviewed from 1988 to 1993, In 58.6% of patients this was
the first attack of disease, while in 41.4% the episode represented a recurrence.
Noncompliance of antimicrobial prophylaxis was noted in all of the subjects with
recurrences. 01.4% of cases gave a previous history of sore throat, and inappropriate
or inadequate antibiotics had been prescribed for all of them. Carditis had occurred
in 76% of patients and 51% of them had developed heart failure. Congestive heart
failure was three times more prevalent in recurrences than in initial attacks. The
study showed an urgent requirement for a national training program for all health
personnel (including doctors), along with the education of healthy children,
patients, and their families in order to establish effective primary and secondary

prophylaxis in this area.
MIJIRI, Vol. 9, No. 3, 179-182, 1995.

INTRODUCTION

The incidence of rheumatic fever (RF) in industrialized
countries began to decline early in the twentieth century and
is now well below 5 per 100,000 population per year.' The
problem has not disappeared, however, as witnessed by
recent sizeable outbreaks in the USAA In developing
countries the incidence is likely to approach 27 1o L)) per
100,000 inchildren. In India, an estimated Gmillion children
are affected by rheumatic fever and 250,000 new cases wre
seen each year among school-age youngsters,” In developed
countries the prevalence of rheumatic heart disease (RHD)
inschool-age children has been reported to be 0.610().7 per
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10100, In developing countries, the prevalence of RHD 1s
high, ranging from 1.2 10 8.6 per [O00'. A prevalence off
RHD of 8/1001} has recently been reported wmong school
children in ran (unpublished data). The above dataindicate
thatRF/RHD is the most common cardiovascular disease in
children and young adults and remains amajor public headth
problem in developing countries. The sequelae of RF are
essentially limited to the hewt and depend on the presence
and severity of carditis.

Prevention ol both initial and recurrent attacks of RF
depends on control of group A heta-hemolytic streplococeal
upper respiratory tractinfections, Prevention of first attacks
(primaryprevention)isaccomplished by proper identilication
and adequateantibiotic reatment of steplococcal pharyngitis,
The individual who has sulfered an attack of theumatic fever
is nordinately susceptible to recurrences following
subsequent group A streptococcal upper respiralory tract
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infections and requires continuous prophylaxis in order to
prevent recurrences (secondary prevention).

The present study was designed to verily the coneept that
improper treatment of streptococcal pharyngitis ind
inadequateorirregularsecondary prophylixisresult in severe
cardiae lesions in young children. The study was also
perfonned to demonstrate the clinical profile and natural
course ol RF and to compare the features ol initial and
recurrent episodes of RF in children living in Iran,

PATIENTS AND METHODS

During & S-ycar period from June 15, T988 (0 June
15,1993, seventy patients with RF were admitted to the
pediatrics department ol the Ayatollah Tadeghani Medical
Center in Tehran, Diagnosis of RF was made according (o
Jones® criteria which was revised in 1988 by the World
Health Organization.

Patientswere carelully assessed at their initial presentation
to determine il it was their firstattack or arecurrence ol RF.
Children with established rheumatic heart discase (RHD)
who had no cvidence ol current rheumatic activity at
presentation were excluded. The patients who were re-
admitted during the period of study were notincluded again
inorderto avoid duplication. Two-dimensionaland Doppler
cchocardiographic examinations were perlormed on ciach
subject withaheawrt munnur. The following criteria for RHD
were [ullilled: history, physical examination, chest X-ray,
clectrocardiography, cchocardiography, and exclusion of
other valvulardiseases. Polyarthritis was diagnosed if it was
migratory, involved several diflerent joints and the joints
were tender, red. warm, and swollen with limitation of
maovement. The diagnosis of carditis was made on the basis
ol the following manilestations; the presence of @ murmur
representing vadve insulficicney, ciudiomegaly, congestive
heat Gailure (CHF), and pericarditis. Carditis was classificd
as mild in the presence of vadvular insufficiency without
cuardiomegaly, moderate in the presence of cardiomegaly or
combined mitral andaortic insulficiency, andsevereil there
wits CHF or pericardial cffusion. A PR interval was
considered prolonged if it was more than (.18 seconds in
duration. Erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP) and antistreptolysin O (ASO) titers were
determined in cach patient by standard methods.

RESULTS

There were 70 patients with RF during the S-ycar period.
The nnmberol casesineach year are shown in Fig, 1. Ascan
be seenin this figure the annual admission rate is relatively
constant. Thirty-nine (55.7%) ol the patients were boys and
thirty-one (44.3%) were girls with a male to female ratio of’
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1.3:1. The age range was 6 1o 15 years with amean ol 10.6
years. The age distribution of patients is shown in Tuble 1.
which reveals that the 9 o 14 year age group comprises
74.3% ol suhjects. In forty-one paticnts (58.6%) this was the
initial attack of RF, while in twenty-nine (41.4%) the
episode represented @ recurrence. At the time of first
admission. ten patients (14.3%) presented with theirsecond.
thirteen (I18.6%) with their third, and six (8.5%) with their
fourth or higher attack. There were three patients with
recurrent yewrly atticks, Noncomplianee of antimicrobial
prophylaxis wasnoted inallofthe children with recurrences.
Male-temale ratios for initial and recurrentattacks were 21/
20 and I8/11. respectively. Forty-three children (61.4%)
recalled symptons suggestive of pharyngitis within 1 month
belore the onset ol RF. All' but four of them had received an
inappropriate or incomplete course ol antibiotics such as
ampicillin, amoxycillin, co-trimoxizole. gentanicin, and
procaine penicillin for their sore throat. In the remaining 4
subjects, two had received erythromycin and the other two
inadequiate doses of benzathine penicillin.

The distrihutionof majormanitestationsamong children
with their firstattack and in those with their second or higher
attacks are summarized in Table 1. Arthritis occurred in
thirty-three (80.5%) of thed [ cases withaninitial attack and
ineleven (384%) ol the 29 patients witharecurrence. Carditis
wits present in twenty-six (63.4%) ol the 41 cases with an
initial episode and twenty-seven (Y3%) ol the 29 children
with recurrence. A total ol fifty-three patients (76%)
developed carditis and forty-four (63%) had arthritis. One
patientexhibited erythemamargmatum inaddition to carditis
and arthritis in the initial attack group. There were no cases
ol chorcaor subcutancons nodules. During the study period
two cases of chorea had been seen in the outpatient clinic
who did notneed admission and were therelore not included
in the study. Various forms of valvular involvement in the
S3cases withcarditisare demonstrated in Table 11 Twenty-
four (Y2.3%) ol 26 children with first attacks had signs ol
mitral insufliciency, while two had combined mitral and
aortic insulliciency. Sixteen (59.3%)

30% o
22.9%
25% 1| 214%  21.4% +
~ T 20%
I d— - Fs Frnlre
20% i &
14.3%
15%
10%
5%
O =445 s by I o L i
- 1988-89 [ 1399-90 | 1990-91 | 1991-92 | 1992-93
IMUMBI@on CASES 15 15 10 - 16_ 771747;

Fig. 1. Namber of cases admitted cach year.
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Tuble L. Age distribution of patients.

Age Group Number of Percent
(year) Cases
6-8 14 204
Y-11 ) IR.6%%
12-14 25 35.7%
> 14 4 5.7%

Table I1. Distribution of maujor nuanifestations in first and

recurrent attacks of rhenmatic fever.

|\1:ljl;:ril(‘l’i:l Flest Attack Recurrent Attacks Total
(n=41) (n=29) (0 =70)
Arthrilis TRRON%) 11 (38%) JH63%)
Cardinis 26063.4%) 27 (93%) S3(76%)
Chorea - = .
Erythemamargioaunn 1Q2.4%) - 1(1.4%:)
Subcutaneous nodules - - -

Tuble L. Valvular involvement in patients with fiest and
recurrent attacks.

Cardiac Lesions First Attack Recurrent Attacks | Total
(n=206) (n =27} (n=353)
M1 24 (92.349) 16 (39.3%) 40(75.5%)
M1+ MS - G (14.8%) HNT.5%)
MI + Al 2CTT%) S(18.39%) 7(13.2%)
M+ MS + Al - 1(3.7%) 1{1.9%)
MI+Al+TI - 1(3.7%) [(1.9¢)

MI: Mitral meompetence
MS: Mitral steousis

Al: Aortic incopetence
TIL: Tricuspid incompetence

Table IV, Severity of cardiac involvement in patienis with
first and recirrent attaeks,

Severity of Carditis | First Attack | Recurrent Attacks | Total

(n =26) (n =27} (n=53)
Mild [7(65.3%) 2(7.49%) 1Y(35.87)
Moderate 2(7.7%) 5 (18.5%) 7 (13.2%)
Severe 7(27%) 200 (74.1%) 27 (S1%)

established rheumatic hearl discase had isolated mitral
incompetency. while a further 4 also had some degree of
mitral stenosis. Combined aortic and mitral valve discasce
was present in live children. Isolued mitral stenosis and
isolated aortic incompetence were not seen inany ol onr
patients. Overall, mitralinsulficiency wis the mostcommon
valvular involvement and occurred i forty cases (75.5%).
Three out of 27 patients with RHD underweni prosthetic
valve replacement.

The severity of carditisis presented in Table IV, Antong
the 26 children with carditis in their initial attack and the 27
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children with carditis in theirrecurrent attack of RF. cardiac
mvolvement wasconsidered mildin 1 7(65.3%:) and 2(7 4 %.)
and severe in 7(27%Yand 20 (74.1%) casesrespectively. O
the S3children with carditis, seven (13.249) showed CHF in
their Girstatack and twenty (389 ) inrecurrent attacks, CHF
wits three times more common in recurrent than in initial
episades. One patient (an 8 year old girl) in the first attack
uroup developed pericarditis in addition to CHE. Bacterial
endocarditis (BE) was associated with heart failure in 3
children with recurrent attacks. Two had positive bload
cnltares lorcoagulase-positive Staphiviococens anrceus. and
the other for Streprococeus viridans. One ol tie twochildren
withSraphviococcus awrens BE died while the other required
prosthetic vidve reptacement. There were twvo known deaths
amorty the 70 suhjects (2.9%:). both in children with
established RHD. Causes ol death were intractable CHEand
pulmonary edenia due to severe myocardial tibrosis and
dystinctionina 12 yearold girland BE ina ¥ year old hoy.
Aspirin hepatotoxicity was observed in two patients in the
first attack group which resolved alter withdrawal of (he
drug.

The minor diagnostic eriteria included tever in GR%,
arthralgiacin 14% and prolonged PR interval in 18% ol the
70 cases with RF. Leukoc ytosis was noted in 564 of the
children. ESR was greater than 660 nin/h i sixty-seven
(V5.7 ) ol the patients and more than Y0mm/h innearly halt
ol these. CRP was positive in 52 patients (74%). and
cvidence of o preceding sireptococeal infection. suggested
hy an ASO titer ol greater than Todd units/imb. was
found in all hut 2 patients who had insidious carditis. The
titer was more than 300 units/mL
S patients (7% ) had positive throat cultures tor group A [3-
hemolytic streptococer. Only 14 patients (2049%) had regular
clinical follow-up and the remaining S6(80%,) were lust wo
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follow-np.

DISCUSSION

RF is most [requently observed in the age group mast
susceptible to group A streptococcad infection, e childrent
from 5-15 years ol age. In this study children lrom 9 1o 14
years of age comprised 74.3% of the subjects. Carditis-is
present in 40-80% of patients with RF.Y and when there is
cardiae involvement the incidence of residual heart discase
isdirecty proportional to the severiry ol the carditis, 759 of
paticnts with CHF during the initial attack will have cluonic
valvular disease after 10 yers, On the other hand. when
cardiae findings are limited to asystolic murniur. only ahont
25% ol the patients are lelt with residual heart discase.
Recurrences ol rheumatic Tever markedly influence the
prognosis, Recnrrences are more likely when the initial
attack oceurs carly in lile and when the attack includes
carditis. They are more aptto occur in the years immediately
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after an attack, in patients with residual heart disease, and in
those with previous recurrences.” Carditis was the most
common presenting symptom in this study. Half of the 53
children with caditis presented with CHF, and CHF was
three times more common in recurrences than in tirstattacks.
At their tirst admission, aboutone-third of a total of 70 cases
presented with their third or higher recurrence with RHD
already in its chronic form. CHF and recurrent acute
rheumatic carditis were their most common presenting
features. This is in accordance with previous studies.”
Mitral insufficiency was the most common valvular lesion
in both groups of children with either initial or recurrent
episodes of RF inthe present study. Thisis also in agreement
with the findings of previous studies.>”? Early significant
developmentof mitral stenosis has been reported in several
developing countries.'™ "2 We didn’t detect any cases of
pure mitral stenosis in this series. There were four cases of
mixed mitral incompetence and stenosis in the recurrent
anack group. No cases of isolated aortic insufficiency were
found. Five ol the 7 patients withcombined mitralandaortic
valve insufticiency were boys. Isolated involvement of the
aortio valve is rare and tricuspid valve or pulmonary valve
involvement is also reported to be unusual in the literature.

Aspirin hepatotoxicity was observed in two of our
patients, both of them boys. Hepatotoxicityof anti-rheumatic
doses ol salicylate theripy has been reported previousty.*?

RF is a nonsuppurative sequel of group A streptococcal
upper respiratory tract infection. Physicians and public
health authorities must depend upon the accurate diagnosis
and treatment of group A streptococcal pharyngitis and
prevention of recurrent infections in known rheumatic cases
in order to prevent the crippling eflects of RF and RHD. In
developing countries intrmuscular benzathine penicillin is
the recommended method for both primary and secondary
prevention. It is regrettable that in the present study 43
children with suggestive symptoms of sore throat received
inappropriate or inadequate primary prophylaxis and all of
the 29 children with repeated episodes received their
secondary prophylaxis irnegularly. A study ol prescribing
practices in childhood sore throat carried out in Northern
India'? revealed widespread ignorance regarding the correct
choice and appropriate duration of antimicrobial therapy.
The authors concluded that there was an urgent need for
continuing medical education and on-the-job training
programs for all categories of medical personnel, including
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pediatricians. It seems that the same suggestion is highly
recommended in Iran,

In conclusion this study highlights the fact that the high
incidence of RF and the severity of RHD in developing
countries is due 1o lack of prevention. Strict adherence to
prophylacticregimenswillsignificantly reduce theincidence
and severity of this problem.
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