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ABSTRACT

- The results éhowed that the isolation rate of group. A

streptococei in 1,611 sbre throat patients_ who visited

Haharaj 'Rakorn Chiang Hai.Hospit&l and Haternal .anar Child
Health Center Region V, Chiang Héi dﬁring November 189B4 to
December 1985 was 8.39%. The recoveryr of‘ gfdup A
.stréptocooci -from 181 old cases of acute rheumatic 'fevéf

and/or rheumatié heart disease patients wés 2.21%. From the

23 new case of ARF ahd/or RHD patients, the isqlation was
. 17.38%. In school children, the recovery raté.variedr.from.
0.99% to 15,73%‘depended on the school and the time of the

isolation. Group A streptococci in both patients apnd school
children éredqminate in the age group 5—14 yeérs.

Among = 103 strains of group A streptococci in sore
throat patients, T-3/13/B3264, T-5/11, T-8/25/Impl9, T-4/28
énd‘ unt?pabie strains‘ were‘identifiedr in the following'_
3 pfoportions: 19.42%, .18.45%, 17.48%, 15.53% and 12.62%
.respectiﬁeiy. In the new case of ARf.and/or"RHD patients,
each of T-5/12/27, T-8/25/Inp19, T-8 and an untypable strain
was found. Only one strain of T-3/13/B3264 and  three
strains of T—B/ZS/implS we:é isolated from the  throats of
old céées of ARF and/or RHD patients. In. healthy scﬁqol,
children, T-48 and uﬁtypable 'stfains predominate. For
'pyodgrma patiepts, -T-11 waé the predominanf. type. Ofal
‘_peniqi;lih‘trgatment in school children who.weré.carries of
group A streptoc@dci faiied to eradicate the ;organism in .

j i



8.18BZ of cases wtih 10 days. All"groﬁp A streptococci

‘isolates were'éuscgptible to chloramphenicol, penicillin,

ampieillin, erythromyein, céfalothin and cefoxitin. The mean
values of MIC/MBC of group A étreptococci from sore throat
patients, ARF and/or ﬁHD pstients, school children and
pyoderma patients =  were 0.022/0.025, 0.024/0.026,
0.024/0.031, and‘0.025/0.031_ ug/ml,'respectively._Oniy rtwo

members from two different families were positive for group

A streptococci. The serum penicillin levels in six ‘patients

with ARF and/or RHD patients feached peak levels on ‘the
first day of benzathine penicillin G(BPG) intramusculér
injection, . and then decreased rapidly..After 14 days of -

penicillin .administration, two out of six patients had lower

penicillin level than the MNIC valqes of ngup A

streptococei. The half-life values of serum penicillin in

these six patients were 10.50, 7.00, 9.00, 6.25, 10.25 and
7.25 days. Only 47.83% of group A streptococei positive
school "children and 33.332 ARF and RHD psatients had an

increase in'ASO titer.
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INTRODUCTION .

The bacterial-group ELLQQLQQQQQQS pyogenes (Lancefield.
group A) is an iméortant pathogen_for man. SAQIQEQHQS"ié
found ih all climatic zones of the world'and'belongs to the
family Streptocdcqaeeae. It is h:am—positivé, . lacks

cytochrome and is'coccoidal in shape. S4pxgggnga usually

'grows iﬁ- chains of various lengths in liquid media but

usually form tetrads in 'solid media. "N -
On blood agar plates group A hemolytic streptococci may
form any one of_thrge colony types, designated'mucoid, matt,

and glossy. Mucoid colonies are formed by strains which

- produce large capsules: the abundance of hyaluronic acid gel

gives the colony a glistening, watery ﬁppearance. The

flatter, rougher, matt colonies were originally thought ‘to‘

‘ reflect the production of M protein, but they are  simply

dried out mucoid colonies: as the gel beodmes dehydrated the
surfacg of the colony shrinks and becomes roughenedcl’z);
Glossy cbionies are smallér; they are formed by. cells
that .do‘not genefate hyaluronate or éq not retain itrias‘ra
Group A streptococei produce sevefal

capsular gel.

antigens, some of which are shown in Table - 1.

Generally, the outermost part of group A streptococei cell

surface is the capsuie, composed of hyaluronic acid. Beneath
the capsule is the cell wall, which, in a simplified way,
can be visualized as having a three-layer structure. - The
cutermost cell-wall 1ayér contains lipoteichoic acid and &

number of protein components, namely M éntigen, T antigen,
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R antigen, MAP (M-associated protein, or so-called non-type-
specific protein), SOF (serum opacity factor) and the Fe-
binding facfor. The seéond'layer coﬁsisté of pclysaccharidé,.

and t.he third layer consists of peptidoglycan(Figure 1). .

Table ;_ Stf'eptococcal ‘antigens -

Cellular ' " Extracellular
Group-specific polysaccharide Streptolysin D(S5L0)
M-protein Streptolysin S(5LS)
M-associated protein{MAP) DNAse A,B,C,D
Peptidoglycan - _ ' Hyaluronidase
R & T proteins ' ‘ NADase ' -
Protoplast membrane Streptokinase
Lipoteichoic acid(LTA) - Pyrogenic toxins

Serum opacity factor (SOF)
Fe—-binding factor

Figure 1. Céli structure of group A streptococci

Capsule
Hyaluronic acid

Cell wall

Protein [axef
~ M, T, and R antigens

Group-specific_carbohydrate
_N-acetyl glucasamine,
rharmnose

Mucopeptide {peptidoglycan)
N-acetyl glucosamine .
N-acety! muramic acid polymer
Oligopeptide of D and Lalanine,
D-gluiamic acid, and L-lysine

\ Cytoplasmic membrane

Protein :
Lipid ‘ . . :
Glucose '




-The fimbriae are located at fhe oﬁfermpst layer of the
cell wall and have two determinants. One of these is
lipdteichoic acid-iLTﬁ), which enables the microorganisms to
adhere to the epithelial cells 6f the human.oral mucosa by
7 means of its fatty acid ‘maiety. "The other fimbriae
determinant is M protein. This M‘protein' is a .erulence
factor in that it is résponsible for resistance to
phagocytosis; In additibn; M protein is the type-specific
substance in ‘group A stfeptbcocci. ‘The .ﬁ protein is.
likely tﬁrlhave two mpiéfies, one with precipitinogen
activity and fhe‘other with antiphagocytic,-éctivity. The
former is composed Dflsmaller,‘type—specific'molecules while
{ﬁe Iattér consists of an éssembly of molecules attéiﬁing &
.molecﬁlar‘ weight of arcund 30,000 daltons. These mniéties
~are biologicaily. distinct and ére sepatrable. At preéent,
almost 70 ﬁ types ‘ean be differehtiated in gfqup A
stkeptotocqi. |

T.antigenﬁ are resistant to pepsin. and trypsin; and are
acid and heat stable. Some T antigens are restricted to a
single ﬁ type, while others may beé shared by several M t;pes'
(Table 2). T antigens are not associated with surface fuzz_
or Qirulence. Antibodies:to'T'antiQEﬁs ére not bratective.

Another antigen; M-associated protein, is fdund in- all
M protein—-containing éroup A streptococci aﬁd some strains
of; group C and G, but not in M;negative strains. Antibody
respoaée to M-associated proteins are usually highest in

batients with acute rheumatic fever.



Table 2 Relation of T patterns to M types

T Complex o M Types Bearing T Complex
o . 1
Z ' ' : 2 R
3/13/B3264 3,13,33,39,41,43,52,53,56
8/25/Imp .18 5 2,8,25,5b5,57,58
5/11/1z2/2%7/44 . ©5,11,12,27,44,58,61
1d/49 ' ‘ 14,49 :
15/17/18/23/47 _- 15,17,19,23,30,47,54

The innermosf pért of streptococeci 1s cytoplssm which 
cOntains‘_a‘complex of nuoleoprbteins, nucleic acids, and
other proteihé, some with enzymatic activity. |

An extracellular product, streptolfsin ‘O (SLO) ié
iﬁactivated by 'oxygenﬂ However, this inactivation ecan be
reversed by reducing- agents, . such as cysteine or 2=
mercaptoéthaﬁol. SLO  is irreversiﬁly' inactivateﬁ. -by.
cholesterol; This hemolysin has immunologic cfoss—rEactivity
and proberties similar to-thé ox#gen—labile hemolysins of
'pneumdcocci,.clostridia, and'bécilli.

In vitro, SLO is toxie for red b150d~cells, white blood
cells and various.other;éell typgs. In vivo, = intravenous
injection of SLO in animals may cause sudden death 
¥Yollowing pharyngeal or systemic infeétions, SLO‘induceé a
brisk antibody response,: usnally within 10 to ‘14 days.
 Lmmune responses to  SLO following skin _infectioﬁ ;are
considerably 1owef than those | following pharyngegl
infection. Another 'extraqeliular product, streptolysin
% (SLS), .is ah oxygen-stable molecule. This hémolysin has

been shown to be produced near the cell membrane. S5LS causes



hemolysis by direct cell-to-cell contaét or by transmission
via the carrier molecules. The molecular weight of .SLS is
iess than 20;000. SLS is lytic for red blood cells, ‘qhite
rlood cells,. Eacterial protoplasts and L forms. SLE is
responsible ‘for the surface hemolyéis seen on bldod agar,
znd those occasional strailns fhat lack SLS may' appéar
nenhiemolytic on surface growth.

The pyrogenic exofoxins (erythrogenic toxing), appear
to be synthesized .aS' a oonsequenée of infection with
temperate bacteridphagesﬁ Classically, much attention' has
beer giveﬁ to the scarlef fevéf rash which is induced by
this toxin. However? pyrogenicity appears‘to be the priméry

effect of the'erythrogenic toxins. Dermal'reactivity is, at

‘least in part, secondary to host hypersensitivity. There are

‘at . least three different sérotypes of erythrogenic toxins

{A,. B, and C), with molecular weights 'of 8,000 daltons,
17,500 daltons, and 13,200 daltons, respectively. Pyroéenic
exotoxins ‘are heat labile, but are stable to acid, alkaii,
and pepsin; The tvpe C pyrogenic toxin causes increased
permeability  of ‘the blood-brain barrier to endotoxin of
hacteria and exerts its pyretie effect by direct.actibn' oﬁ
the hypothalamus.‘ ) | |
Nucleases A,B,C, and D are extracellular enzymes, Which,
Pfesumably assist in - the generation of substrates for
Erowth._ They are produced by mest group A stfeptococei.
Nucleases A and C have only DNase activity, while B and D

also possess _RNaSe activity. All have'molecular weight of‘

25,000 to 30,000 daltons and require calcium and magnesium
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for optimal activitf. DNase B is produced by group A snd =&
tew strains of group C-and G streptococci. Other enzymes,
guph as DNése A,C and G, are produced not only by grdup A
but also by;othef groﬁprof streptococceil. Antib¢dy titers to
DNase{IB are of great value in‘the seroaiagndéis of skin

infection, where the SLO response may be blunted.

~Clinical significénoe
In hﬁman,.ngggggggggng gzgggngﬁ is a wéll known. cause
of pharyngitis, tonsillitis, sinusitis, lymphadenitis,
arthritis, osteoﬁ?elitis;. endocarditis and. meningitis.
Pneumonia- is a raré occcurence that is @associated with a

preceding viral illness. In the child under 4 vears of age,

~upper respiratory infection may be subacute, with rhinorrhea -

as lthe only manifestation. On the contrar&, school age
childrén_are acutely ill with fever, sore throat, .exﬁdati?e
tonsillitis, and cervical-adenitis. Erythrbgenic strains may
produce scarlet fever, in which the streptococcal infection
is accompanied by skin rashes.

Approximately 3 'pércent of patients may develop
rheumatic fever within 5 weeks of.a phgryngeal infection
with S. pvogenes, The cliniéal manifestatidns of rheumafio
fever ineclude carditié, polyarthritis, éhorea, erythema
marginatum, and subcutanebus nodules. .Unliké rheumatic
fever, acute glomefuloneéhritis may follow either a
pheryngeal or-a'skin infection witﬁ Eroup A streptocopcif A
limited .nﬁmber of M and T serotybes are recogﬁizea aé

Nephritogenic strains and are responsible for the majority



" of  ﬁcute glomerpionéphritis cases.'The 1a£ent period fof
nephritis . is 10 d@ys after throat infections. In patients
with skin"infeot{ons, elevated anti-DNase B .titers occur
more freéuéntly than antistreptoiysin O titer. The disesses
and their sequelae remain a majof problem in thé developing
natibns of the world,'whére.overcrowding_ahd poor hygiene
~are still prevalent(3), | |
There are nOt S0 many studies of group A streptocogei
from _patients,  especially in - rural areas. This " study -
therefore stfééses on the basic data of-groub A stfeptocoeci,'
”from school children and patients. This-willrlead to further

in depth studies of this group, of organisms.

i




 LITERATURE REVIEW

Gsoup A streptococcus is con51dered to be a causatiﬁe'
bacterlal agent of pharyngoton31111tis. Clinieal symptoms'
ocecur in several grades;snormal throat,.nohekudative, mildly
iexudative, and severely exudative. Because of this wide
range of olinisal symptoms, culture is the best way to ;ule
out this etiologic agent. Healthy Group A streptbcoceus
carriers ‘can spread— the brganism by ciose contact.
Susceptible ‘persons may develop pharyngoton51111t15, snd-
some of these  cases 'may subsequently develop.
poststreptscoccai finflahmatofy diseases such as rheumatic
fever, rheumatic heart'disease and scuts glomerulonephritis.
) Thus; stfeptSOOCQal infection is an'.important' health
hmh“ problem. The best way to prevent it is to eradicaté' the
organism froh,carriers_ahd the patients. |
| It was fouhd'that .the prevalence of the carrier stats
varies w1dely Carrler rate depends on the classes of the
students studled and the examlnatlons (4) the age groups and
seasonal factors (5 5,7) ) _

The result of throat culture studled by Kaneko et al(l)
in Japan showed that there was a great varlat1on of ca;r1er
rate among various classes and examlnatlons ~ The 'carrier_
rate of Group A streptocoocl was 28.5% on the average, but
&aried from 10 to 71X per examination per class. Kaneko et
al could not detect GroupsA streptooscci from 'environmental

sSources. So, streptococci seemed to be transmltted from

ch11d to child, by droplets; and thelr being together in one
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class played an iﬁportant role in this traﬁsmission. The
‘most prevalent serotypes in their study were T4 and T12'%
(This .result differed fromrétudies done'in the Philippines
Qhere T—3—15~83284 was 'the. most prevalent type among
ésymptomatio carriérs(s).‘ R

| In patients with -scarlét fever ' in Thailénd, the
predominant the 6f group A strep#ocﬁéci was ,T55(M55)(9).
This type of group A‘stfeptOCOCOi has been repbrted-to cause
écuté _glomeruloneéhritis more often'than' acute rheuﬁatic
fevgr(lo). | _ ‘ | .
With regards to age group; Tupasi et al.(1977) in - the
phillipines(s) studied Group A »st;eppococcu5' in school

children and found that the highestfincidence of isclation

‘was in the 5-8 year age group. The most frequéhtly- occuring

- T-type was T-13.

Hoffman (1985)(7) found that the rate ofi asyhptomatic

throat carfiage of Group A beta-hemolytic streptococci‘

,(GABHS)"ﬁaS‘ 10.8% in patients =<14 years of age, 2.3% in

patients bEtween 15 and 44 years old, and 0.6% in pétientS'

>=4d years old.

Limson  (1877)¢6)  found that the beta-hemolytic
streptocéceus carrier rate was low in the "dry" months of
the year, January-February. |

Although antistreptolysin O (ASO) tiﬁér.is—widely ﬁsed
Lo confirm infedtion with group A"éﬁreptocoeci, it is

limitated in that it is positive in only 80% of. upper

respiratory tract infected -patients, 88.5% of  active




rheumatic -patients.-ﬁﬁd 53% of pyoderma *patients, In'
addition, infections'with non-group_A.strept¢GOCci weie;also.
assopiatea with elevaéed ASO-titers.tll) In contrast, a long
perio& of penicillin admiﬁistratidn resulted in a decrease
of ASO response.(12> |
| The serotypes of streptococei involved in ougbreaks of
acute rheumatic fever(ARF). apd skin infection in man&l
countries‘we;e-quite different. In the United Kingdom anﬁ'inr
" the United States.éf America, the predominant serotybeélﬁere
1, 3, 5, -6, 14, 18, 19, 24, 27 and 20(1.10.13) i
éredomingnt ‘serotypés from sore thioat caseé in Bangkok.
Thailand showed T 4/28, T 3/13/B3264, T 8/25/Imp18¢14), but
the':number of isolates was small. | :
Treatment of_stfeptococbél infections of the pharynx or .
tonsils is direéted toward eradication of group A
streptbcocci;‘ which appears to bé‘ essential for ',the
preventiﬁn of rheuﬁatio_fever; Penicillin is cohsidered the
drug of choice. The reoommeﬁdation is 25 to 50 mg/kg/day in
2,310f 4 divided oral doses(Zoo;DUU to 400;ﬁ00 uﬁits orally
4 times daily) for ten days. Patients who are hypersénsitive-
to . penieillin may be treated'with erythromycih 20 to 40
ng/kg/day - in 2 3, or 4 d1v1ded oral doses(D 25 to 0.5 g 4 .
‘times daily) for 10 datys(15 18)
For preventlng recurrences of rheumatic fever, either =
repetitive oral penicillin regimen or monthly injections - of
long~acting penicillin G benzathine can be used; it was

reported that the group recelv1ng injections still had =

streptococeal infection attack rate of 0 62(17) The

10




penicillin‘serUm level of group A'streptococcal pharyngitis-
patien_ts varied. from 18 +to 30 days.(ls). Peak SQ'rum
concentrations in patients r’eoeivinlg benzathine penic_illin.
injection ‘were from_-D.Ul. to 0.06 _ug/ml and 1n thése
receiv-ing oral penicillin were‘ 3 to ZDﬂg/ml(lg).

Wide variations in the sénsiti\;ity to penicillin of
strains- of group A streptocogci were observed wii;,h- mi.nil':'lal
_inhibitofy concentration of penicillin varying from 0.003 to

0.05 ug/m1¢20)




‘MATERIALS AND HMETHODS

“

1. Sample size:u Five hﬁndred school children from four
government 'pfimary schools ih_Chiaﬁg-Hai, Thailand, ﬁere
studied three times in: June, October, and February.
Speoiméns from patients with sore throat, rheumatic fever,

rheumatic heart disease and skin infection‘attending Mahafaj

- Nakorn Chiang HMsl Hospital were collected during a one Vyear

period.
. 2. Specimens collection: Two throat swabs from each
child or patient were collected ahd brought back (without

tranSport medium) for culturing on blood'agaf ﬁithin three

'hours of collectlon(l)

3. Bacterlal culture -Twp swabs were rubbed over . an
area of 2x3 ‘centlmeters on each half of two 'blood agar
plates ‘and were streaked with a sterile wire loop in four

directions in order to isolate .the microorganisms. into

single ‘colonies. One plate was incubated 'anaerobicaily at

35°C overnight, while another plate was -incubated in candle

- jar(3-5% CO,) at the same tempersture. identification of the

beta—hemolytic streptoooccl -was done using the ‘followiﬁg
tests: bacitracin d1fferent1a1 dlsk (0. 04,ug/m1)(D1fco) and
trimetroprim- sulfamethoxazole dlsk for group A streptoooccl,
pigment . medium (islam medlum)(zl zz)for - group B

Streptdcooci, and bile esculin agar and 6.5% NaCl for group

D and enterococcl accordlng to scheme I. All beta-hemolytic

' streptococcl were confirmed by coagglut1nat10n test:

(Phadebact}.




Scheme I Key for beta-hemolytic streptococci identification

Beta-heholysis

‘Bacitracin

+ ' - -
| [ | [
Group A streptococei Bile esculin
{Sulfamethoxazole- .hydrolysis
trimethroprim -) * '

: _

. + -

6.5%NaCl * = . Pigment
B ‘- [ o . |}
Enterococci Group D _Group B Not group

streptococci - A,B,D -

COAGGLUTINATION TEST

4, TQthing : All group A streptococci were cultured'in

5 ml Todd Hew1tt Broth (TH broth) overnlght at 309C and were_

"then centrlfuged to sedlment the bacterla This sed1ment was

resuspended in 0.5 ml TH broth and treated with two drops
of b% trypsin solution(Difeco 1:250) and one drop of 0,04%
phenol red solution as an indicator. The suspensions were

adjusted to pH 8.0 by using 0.2N NaOH. The suspension was

~incubated in a water bath at 37°C for 1 hour.with shaking at

13




,_every' 15 minutes. Finally, the éH‘ of the solution ' was
" sdjusted to pH 7.0 by using o.2v me1(l), For
agglutihation, éoly#glent antisefa and monovalenfl antisera
-produced; at Toho University, Japan, were uééd; Thé- slide
agglutinétion réaotion was carried out: one drop of
'babterial* suspeﬁsion was added to.onq drop of polyvalent
ahtisera énd subsequetly, the} corresponding -monofalent
antiserai.The agglutination reaction was evaluated'within 1
minute-or at a maximum of12 minutp§.

5: Treatment: Thé _ streptocpocal carrieis were
' ph?sically ex;miﬁed by.pédiatfiéian and were treated #ith
200,000 units of oral penicillin four times daily.

S. Follow-up on the effectivenéss-bf treatmeni: Throat
swab_-cultureé were done from carriérs_at_da§A5 and day 10
- after trea£ment. If pbsitive results were obtained, .fufther
treatment ﬁas gifen for five more da&s. -

7. Family studies: Thfoat swabs wére;takeq 'ffom the
family meﬁbérs of the carriers 7 |

8. Drug'susc;ptibility test: The agar disk diffusion
test was used to detect the susceptibility of the beta-
hemolytic streptococel . to _penicillin,' 'chloramphenicol;-
tetfacycline, co-trimoxazole, ampiciliin, . erythromycin,
cefalothin and cefoxitin. All disks were stored at 0°C and
were placed onlthe'test‘plate ét_room temperature éne hour
before use(23’24’25); |
| Three to ten cqlonies‘of the overnight culture were
piékéd-with a sterile wire loop and ihdculated into a test

. , o :
tube containing 0.5 ml of TH broth and were incubated for
' i _

-14




two to five hours to obtain a bacterial suspension . of

—t | moderate eloudlness. The suspen51on was then dilutedéunift'
necessary, with saline solution or TH broth to a visual

* equivalent te 'HeFarland No. 0.5. " The | bacterial
suSpensieh ‘Was spread evenly in three directions ~on the
surface 'of Mueller-Hinton blood'egar plate with =& sterile

.cotton swab. Excess suspension was removed from the swab by
rotating the swab agalnst the side of the tube before. the

- plates were seeded After the inoculum had dried for three

'to’ five minutes, the dlsks were placed on the agar platel
with flamed forceps and gently pressed down to _ensure,:
contact. Plates were 1ncubated either 1mmed1ately, or wlthin
15 minutes. at 359C to 37°C. After overnlght_lpcubation, ‘the

dlameter of the inhibition zone was measured in millimeterS'

= with calipers in three directions.

: The zone diameters_were averaged.and interpreted_ as
resistant (=<11 mm),_intermediate (12-21 mm)'and‘susceptible
(>222 mm). | N

g. Determlnatlon of the Hinlmal inﬁibitory{:

‘,concehtration"(MIC)_and minimal baetericiddl concentratioh

(uBCy:(26,27,28,29,30)

_ All strains of group A'-streptocoeci_ isolated were
‘tested _for. the HIC.by using the~mieromethod. in order to
'deterhine_-the MBC, the culture suspens1on(10 Al) of 'the.
ﬁells showing‘ no growth was transferred to a blood agar
plate. The plate was 1noubated in candle Jar at 35°C to 37°C

overnight. .The HBC read as the least concentratlon oﬁ

15




penicillin  which produced complete (99;9%) killiné._of the
inoculum. ' | ' ) |
10.- Determination of penicillin serﬁm '-level b?
cylinder-plate bioassay with Sﬁxﬂiﬂﬂ iliéa:ATCC 9341(§1)
Five milliliters of blood were drayn by ‘aseptié

technique from each of the six rheumatié heart disease
patients and were collected in stefiie test tubes without
anticoaguiént. The sera were separated ffom clotted -blood‘
and tested for penicillin - level .as sodnr és possible.
Muellef-Hinton agar_(Diféo) was prepared'according to the
direction and _adjusted fhe pH to 6 by pH 'éaper.-‘Six
milliliters of melted agar were put into‘screw cap.test‘tupe
(18x125 mm) were. and autoclavéd. The medigm wéé allowed to
cool down in a water bath to 50°C. A 1:10 dilution of
overnight cuiture ﬁf Sarcina 1uj§a'ATCC 9341 was then .added_
to- the'B‘ml oleH agar at 50°C. The content was thoropghly
mixed by low speed vortex mixer and poured-inﬁb ‘a . sterile.
petri dish (15x100 mm). The dish was tilted back and forth
to distribute the seed-agaf evenly and was then placed on .a
ie#el surface while the seed agar harden. Six c¢ylinders werse
placed onto the seeaédlagar; Every alternate cylinder ﬁas
filled with the reference concentration of‘ penieillin(0.03
- AEg/ml) whereas the remaining cylinders‘were filled with the
‘tested sera. The standard penicillin concentration . of
.0.008;0.015;0.06,0.08 and 0.12 ug/ml were VSimultanéousiy
emploved in orQer to establish‘a standard curve for .eaéh
assay. lIn order to éonstruct the standard oufve, thé zZone

diameter‘was plotted ‘onto the semilogarithmic paper'and was




traASformed iﬁto the linear regression line,

'In ‘order to determine the concentration of penicillih
in the sample,. the mean value of the thfee7zdne diameters of
each éample was corfected Ey adding algebraically the mean

diametér of the sample to the difference between the

-diameter of the borreotion éoint (i.é., G;OS,ug/ml in . the

test plate) and the mean of the three values obtained' from

the reference concentration;(i.e., - 0.03 ,ug/mi in: the
standard plate) that was tested in parallel. This ‘cqrrebted
mean wWas projected from the abscissa of the standard 1line
for each assay and the corresponding point 6n:the ordinate

indicated the apparent'concentratioh of penieillin in the

’ serum(l);-ﬂ

11. Antist;eptol?sin O titer: The ASO titer was

determined by the tube method(l).




RESULTS

Prevaledcer'of]‘betéihemﬁlytic streptococcus group A from
-school children, sofe threat, ARF ﬁnd/or RHD patiéﬁts
-The recovery of beta-hemolytic sfreptocoqcus group A
from 1,611 spré tﬁroat patients who visitéd Haharaj ‘Nakorn
Chiang- Mai Hospital and Maternal and Child Health Center
Region.V, Chiang Mai, dufing Noveﬁber'1984 to December 1885
was 8.39%(Tablé- 1). In 181 dld cases of acute rheumatie
fever(ARF) and/or rheumﬁticlheart aisea?e patienté(RHD), the
recovery rate was 2.21%. In 23 new cases of ARF and/or RHD
patients, it was 17.39%. '
 When the patients were divided into four age groups: 0-
4, 5-9, iU—i4“and >15 years old, the distributiﬁh of group A

streptococei in the four age groups of sore throat patients

~ was 3.15%, 11.95%, 13.38%, and 5.88%, respectively. Iﬁ new

caées of ARF and/or RHD éatients;-the_recovery.rate was 0X,
26.09%, 73.91% and 0%, respectively. In old cases of ARF
gnd/or RHD patients, Groﬁp - A Streptpcoecus ﬁas' mostly
isolated from pafiénts over 10 years old'(Table 2).

« The isolation ~of group A streptococci from oh%ldren

attending -four'_primary schools was shown in Table' 3. The

”prevalenoe of group A streptococeci varied-according to the

time of the survey:and'varied from school to school. The
‘frequency of the isqlation was highei in June and Februafy
than in Octobe%. Furthermore, group A streptococci was
found mostly in the 5-14 age group a8s shown ianable 4. |
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T-patterns of group A streptococeci in school children and
patients | |

~ The T-pattern of 103 isolates of group A streptoococei
recoveréd from SO:e throat patients was shown in Table 5.
| 7T-3/13/B3284 was the predominant t?pe; In four grbup A
positive new cases qf ARF ﬁnd/or RHD patients, each_ of T-
5/12/27, \T—8/é5/1m919, T-6 ahd an untypsble strain was
found. Only one isolate of T-3/13/B3264 and three isolates
of T-8/25/1Impl8 i@ old casé-of ARF.and/or RHD patiénts were
isolated. In schobl bhildreh; T-48 and nbntyéable'.sfréins;
predominaﬁed (11.22% and 29.59%, respéctivély)..For'pyoderma
pafients, T-11 éhowed the predominant type(17.2B%) (Table

- 3).

The result of oral pénioillin tréatmeﬁt in_schédl cﬁildfén

lAfter 5 .days of orai.peﬁicillin treatment; 9.192 of
group A positive school children still harbpufed the
organisms. Among SOhosi chiidren, group A streptococci were
conpletely eradieated gfter 15 days of treafment, but group.
C or _G streééocbcci WEere eliminated' after 10 days'.of
treatment (Table é).

Throat swabs were also taken from heﬁbers. of &0
families of group A positive sﬁhool' childreh.:-Only. two

persons from two different families were positive for group

L

A streptococei.

Drug susceptibility test
Isolated group © A streptococci were tested for
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susceptibility to various aﬁtibioticé'by the agar disk
diffusion test. The result showed fhat' chlo:amphenicol;
penicillin, aﬁpiciliin, erythromyein, cefalothin  ‘and
cefoxitin.completei&‘ inhibited" all group A straiﬁs. A ‘feﬁ'
of them W8S, susceptlble to tetracycllne and cé—trimoxazole

4.

(Table 7).

Minimal  inhibitory concentration (MIC) aﬁd- minimal
baétériéidal concentration (MBC) of group A strépgocqcci
fromrsdhqoi children and patients

The mean vﬁlues of HIC of group A -StreptOCOCci froﬁ
sore throsat, AARF and/or RHD, ﬁddﬁd inféction patients and
school chlldren to penicillin were 0 622+0.007, 0 024+0. 007
and 0.024+0.011 Aug/ml, respectively. For HBC the. mean
'values:were’o 02540.007, 0. 026+D 0086 and 0.031+0.015 ,ug/ml".
.respectlvely There were no significant dlfferences between
the MICs, MBCs and EBC/MIC of group A strept000001 1solatéd

from patlents and school children(Table 8))

Pharmacokinetics of serum pénicillih in RHD patients

The serum level of penibillin Qas determined-in six ARF
_patiénts, one - female and five male, at 1 hour, 1 'day, 7
days, 21 days, and'28 déys7after an intramuscular injection
of 1.2 million units of benéathine penicllin G (Table 8 and
Figure 2)..The péakrlevei of penicillin in all patients was
‘on  the first day of the injection."After 14 days of
penieillin injeé?ions{ the peniciilin level in 2‘oﬁt .of B
patients’ was lower than the‘protective.level against group
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A streptococci (i.e., compared with the mean MIC ‘value).

. After 21 days of the ﬁrophylaxis the penicillin level of

three patients was lower than the MIC mean value, and after
28 days of the prophylaxis, all of the six ARF pafients had
the penicillin level lower than the MIC mean value. The

serum half-life values of penicillin in these six patients

were 10.50, 7.00, 8.00, 6.25, 10.25, and-7.25 days.

Antistreptolysin O titer in patiehts and students’

The mean values (+standard érror,S.E.) of ASO (in Todd .

. Units) from group'A.streptococei positive. scﬁool chiidren

and ARF and/or RHD patients were 509i80 Todﬂl Units and
9554284 Todd Units, respecti#ely. During the -same period,

group A'streptocdoci_negative school children and.- patients

‘had mean ASO value of 381471 TU for group C positive, 388481 -

TU for grodprGAposiﬁivg and 332+33 TU for patients. The
normal value of ASO in the Northern Thai,pophlatibn is 250

Todd Units. Therefore, 47.83% of the group A positive schooli

'children and 33.33% bf group A positive ARF patients had

higher antistreptolysin O titer than the normal value. 1In

addition, some of group A streptococci negative school

" children and patients also had highéf titers of ASO than

normal value(53.33% and 28%, respectively)(Table 10).

rs
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DISCUSSION

Prevalence cf“group b3 Stregtococcilgh petients‘ and school
children - | |

The recovery rate of group A streptococei. from 1,611
. sore thrcet patients in this study was 6.39%. 'iﬁ. other
estudies, the recovery rate varied from 5 to 35 percenf
according to the age groué and lseason(;s’32’33'34P35’?8).
The low percentage of.isoletion in this stuaf may be because
the scbjects in this eccdy,were-did not only have exudative
sore throat but alsc nonexudative sore ‘throat causatice
agents may not have been group A streptccocci. Roose et  al
(1985)(3?) " found .that there ﬁas a highly .'significant
correlaﬁicn.betweeh redness in the'orcpharynx (p=0.004?. and
a pcsitive culture for group‘A strebtococci; .Ther patients
"with streptocoeci grcup A also had marked ;edness of = the
tonsile in ccmperison with those wiﬁh a negative oulture
\(p=0.015)._ In:addition; sore throat patients'in this study‘
ﬁere rmostly ?ounger than‘five-years (BIZDBZ)Z Ardati and
Dajani (1980)(35)'showed that:Various group A estreptccocci
adhered poorly to the buccal epitheliai cells. of children
yvounger than three years.' The factors affecting the’
adherence capacity were:

1) the ratio of group A streptococci to epithelial
-~cellsi(they found that.tce maximum adherence'(7025 was seen
with a ratio of %UDD%l).

2) the time for eptimum adherence, which was within the
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 first 15 mlnutes of 1ncubat10n (and d1d not increase during

an add1t10na1 two- hour 1ncubat1on)
The prevalence of group A streptococci in sore throat
patients in our study varied from 3.15, 11.95, 13.38 to 5.88

percent from .age Broups 0-4, 5-8, ' 10-14 . to >=15

'fespectively. Thus, those aged 5 to 14 years had the highest

Eroup A streptococci isolation rate. Recovery of.‘group A

streptococei -was_unusuai'in children under 5 yesars old and

' young  adults. The higher recovery rate with 5~-9 s8snd 10-14

agé groups‘ may reflect the fact that  these subjects are

mostly primary school children and are from low income

‘familics, whose knowledge of personnel ﬁygiéne may not be

sufficient to protect themselves fromr spréading the

ocrganism. Group A streptococei - were more freguently

1solated from new cases of ARF and/or RHD patients than from
old cases. It may be that old case patients were cn
peniecillin - prophylaxis, but that some positive _cases -may

have _.been in contact with group A streptococeci at the. time

- when _the penicillin serum level was lower than the MIC or.

HBC of the organisms,

In school chiidren,-group A streptococci predominsgted

in  the 5-14 year age group in comparison wlth younger or

older age groups. Some of them were sibling or good frlends

who had close contact (i e., they used the same cups for

drinking water). They may transmit the organism by hands,

droplets or uten51ls The pcrsonnal hygiene of students

varied from schocl to school and from class tc class; this
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may result in the variation of group A streptococei isolated
from differént'schools and classes in the study of Kaneko et

a1¢(4) and our study. .;

T-patterns of group A‘streptococéi inpatiénts and échool
children | | |

The_predominant T—g;pes in sore throat batients in - our
study were T-3/13/B3264, T-8/25/Imp19, T-5/11, and T-4/28.
Some of fhese T-types were élso foﬁnd predominated -in tﬁeA
study of Dharmasakti, et al.(14)(r-4/28, T-3/13/B3264 and T-
8/25/Impl19). These types were not only founq in the throat
but also in skin as in the.study of Wannamaker (1870)(12),
However,_the intereéting strains were fhé ﬁntypabie strains
which éhowed_up predominantly in our results (17.24%). This
A further study is required to.find out the associgtidn
between barriage-pf theirforganisms and tﬁese'strains.

Only two strains of group A streptococci from students’
fémilieé ‘were isolated. Their T-types afe distinet from
isolates— obtained from the‘ .children; Therefore, the
students might get the organisms from other family members
or from elosé friends at school.'Withiﬁ family transfer of.

" organisms did not therefore seem to be important.

The result of oral péniéillin treatment in school children
It can be infer&ed from Table 6 that group'C'aﬁd group
G streptococci arei-easier to eradicafe than lgroup A
streptococei. Greeﬁ etl'al (1969)(39) found 8 good‘
correlation betﬁeen poor compliance and treatment faiiure.
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In our study, therefore, the.‘studenté" compiiance was
checked by.‘odunting the rehaining -penicillin tablets at
every visit. Only one'student failed to take thé drugf In
this case, the bacterial éulture and the drug administration
were restarted and then the data were inoludeq, Théfé ‘were
no differences in the MIC valueé df the .isoia£95 obtained‘
Vfrom the failed treatment studenté (8.18%,Table 8) and the
other  isolates. Failure of treatment might be due _to"the
fact that the peniecillin level in tonéillar.tissﬁé is not
spfficient rto eradicate the organisms. Higher dosage of

ﬁenioillin may give s better response(S7)

- Minimal iﬁhibitory concentration (MIC) and minimal
béeterioidal concentration (MBC) of penicillin G for group A
streptococceid ‘ | _

The -MIC and HEC 6f grouﬁ A:streptbcocci'of 'thé, sﬁre
throat strain were not significantly different fibm the- ARF

_or 'RHﬁ strains. The.MIC and MBC values c¢an be used 'as
guﬁdelines for the effectiveness of treatment by comparing

with penicillin serum levels for patients.

Pharmacokinetics of penicillin in RHD patients

A major problem found iﬁ RHD patients is that some of
them had a recurrent iﬁfection from group A streptococei
even thoﬁgh they were on- penicillin pfophylaxis.(éo?.
Therefore,' we are questioniﬁg whether the serum peﬂieilliq'
1e§é1 is suffiéient for protecting agginst reinfection. ‘In
Studying the ph?rmacokinetics of serum benicillin_from six

25




‘patients, it ﬁas found that the rate ofhpenioillin reduction
vgried from‘ patient to patient. Thisrmay .depend dn mahy‘

factors,‘such as body-/size and compqsition,‘distributioﬁ‘~of~“
drug th:bﬁgh fluid compartments, differential - binding by -

serum proteins, and:rate of métabolism-&ﬁd‘ excretion. All.

these. deﬁérminants are subject%d to- much ‘individual' and
temporal - variation .such as genefic and environmentél
factors, consequences of diSease, concomitaﬁt administration
'pf otﬁer drﬁgs(41> and doses of pénicillin recéived(40).

The ‘avefége duration of demonstrable Apéniciliin
activity in the plasma.in our result is mQre than 28 days,
but At this time, the level is.always lower than'thé MIC and
MBC of group A streptodoéci; This finding is.similar_to that
of Wright et al (1859)(42). From these results, the
penicillin- prophylaxis;schedule.iﬁ RHD éatients should be

reconsidered.

The antistréptolysingo (AS0) titer
Onlé‘ 47.83% of group A strepfococci positive school
children and 33.33% of ARF aﬁd RHD pﬁtients had increased
ASG titer. In contrary, Burdash et al (1986)(43) found that
85%‘0f_patients with gcute rheumatic fevér'havelan incresase
ASO titer. The low incidence 6£'incréased ASO titer in
"ARF/RHD. patient may reflect thellow number of ARF patients
ahd' redurrently infeoted RHD patients, rather than the low
incidencelofrstreptococcal infection or.low level of immune

response. A group A positivé patient who has an increased
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'ASO  titer to 1,250 TU was an ARF patient, hut others were
RHD patignté.'SGme of-thé school children who 5ﬁve increasea
ASO titer werelsufferfed from mild symptoms of sore throat.
Their sore throat : may caused by group A 'stfeptococci.
- Actually, ASO 'determination is still a' valuable test to
- support the diagﬁosis 6f-ARF'aﬂd acute  streptococcal soré‘
throat,  but some falsé positive may oceur in -patients
ihfected by other gfoups of beta—streptoooéci and the titer
may not increase in most patients with skin infections.
- Therefore, the detection of an elevation-qf.‘the antibody
- level £0 'other aﬁtigens should be used ,fo confirm the
diégnosis‘of RHD,.prolonge-oafriége of group A streptoéocbi

and skin infection, such as the antideoxyribonuclease test

(ADNase) or antipolysaccharide antigen(44,45,48)
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SUMMARRY

This study focused on the basic data of group A

streptococci in school children, sore throat. patients,

- rheunatic fever and rheumatic heart diSease'patients.. These

basic . data will lead ﬁo more in depth studies of grous A
streptococei in Thailand. | |

‘ The results showed ‘that the isolation rate of gEroup A
streptococei in .1,611 sore thfoat patienés_ who visited
Maharaj Nakorn Chiang Mai Hospital and Haternal and Child

Health Center Region V, Chiang Mai'during'November 1984 to

. December 1885 was 6.38%2. The recovery of group .A'

',streptococci .from 181 old cases of acute rheumatic fever

and/or. rheumatic heart disease patients‘was 2.21%. From the
23 new case of ARF and/or RHD patients, the_ isolation"was.

17.38%. In school children, the recovery rate varied from

0.89% " to 15.73% depended on the school and the time of the
‘isolation. Group A streptococci in both patients and school

-children predominatelin the age group 5-14 yesrs.

Amohg 103 strains of group A streptocopci in sore
throat patients, T—3/13/83284,‘T~5/11,HT—8/25/Im919, T-4/28
and untypable strains were identified .in the following

proportions; 19.42%, 18.45%, 17.48%, 15.53% and 12.62%

respecti?ely; In the new case of ARF dqd/or RHD patients,
--eaéh of T~-5/12/27, T-8/25/1Impl19, T-B and an untypable strain

was found. Only  one strain of T-3/13/B3264 and three

Strains-of_T—8/25/Im919'weré'isolated from‘the tﬁroats of old
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cases of ARF and/of RHD patients. In heaithy school ¢hildren,

T-49 and ,untypab1e strains éredominate. Fpr pyoderma
pétients, "T-11 was th; predominant type. T—patterné'in our
Egroup A streptococei isolafes‘were quite scattered and some
,Of' them&were cémplex typgs. This result was similar ﬁo T-
fypes that were studied in the Philippines_but‘differed fromr
T-t?peé in Japan or western éountries.'This sh§u1d have a
further study to findfﬁut the cause of these complex types.
_Orai .penicillin‘treatment,in school children who were
carrieé .0f group A stfeptoooeci failed to -gradicate the
org;nisms in 8.18% of cases with_lO days. The Vpatient who
ihfected with group A streptocoeci should take a fuli dose
of antibiotics and follow-up fhe effectiveness of .tréamenf
by cultufe.the-organism.,:
All group A stréptococci isolates were sUsceEtible to
‘chloramphenicol, penicillin, ampicillin, -erythfomycin,
“¢efalothin and cefoxitin. The mean values of HIC/HBC of
gfoup A streptécoeci from sore throsat patients, ARF 'and/or
RHD patients, school.children and pyoderma patients were
0.052/0.025, 0.024/0.0286, 0.024/b,031, and 0.027/0.031
: Ag/ml, .respéoti#el?f, From the rétio betﬁeen.lthe HBC and
- MIC wvalues, ﬁll group A streptococcei isolates_ showed no
- penicllin tolerant or - resistant _phehémehoh. Therefore,
penicillin should be a drug of'choice ,fdr treatment of
patients infectéd by group A streptocoégi and no allergy to
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Only two ‘members from two different Ffamilies were’
positive for group A streptococci. This number is too small

to make any conolﬂsion A further study should be made

.'togethér with the study of T pattern of group A streptococei

_from the chlldren

. The serum penicillin levels in six patients with ARF
and/or RHD patlents reached peak levels on the first day of

benzathlne pen;clll;n G(BPG)'lntramuscular_ ;njeotioni and

'thenb decreased rapidly.. After i4 days  of penicillin

administration, two out of six patlents had lower -penieillin

level than the HIC values of group A streptococcl The half-

"life wvalues of serunm penicillin in these Six patients "were

10.50, 7.00, 9.00, 6.25, 10.25 and 7.25 days.
Dnly ‘47 83% of group A streptococci positive school

chlldren and 33.33% ARF and RHD patlents had an increase in

ASO titer, but the number of ARF.pat;ents in our study was

too small to make a‘cbnclusidn of,this‘test for diagnostic
value. It should have = study of serodiagnosis for rheumatie
heart disease diagnostic confirmatidn‘ and a predictive‘

value.
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% Tablé 1. Prevalence of group A streptococcus from sofa throat patients and
§ _ . . acute rheumatic fever (ARF) and/or rheumatic heart diseasg(RHD)‘
2 patients
»
Subject No.of No. of grbup A streptdcoccus isclated
case X% |

Sore.thboat

1,611 . 193(6.39)
Gld case of ARF 181 4¢2,21)
-and/or RHD
New. case of ARF. 23 4(17.39)
and/or RHD '
Total 1,815 - 111(6,12)
Table 2

Age group distribution of group A strapbococcus in 1, 611 sore throst
and 204 ARF and/or RHD pabients

Sore throat

'01d.case of ARF

New'case of ARF

Ags groups - No., No. No. No. No, ~ No.
] (yaars)“ patients group A patients sroup A patieﬁbs group A
(%) % %) (%) (x) %)
o-4 984 31 o ) o )
(61.08)  (3.13)
'5-9 385 46 29 @ 6 1
| (23.90)  (11,95)  (16.02) ' (26.09)  (16.67)
J 18-14 157 21 87 1 17 3
' (9,75)  (13,38)  (4B.07) (1.15) (73.91)  (17.65)
>=15 8 5 65 3 ) 0
(5.28)  (5.88) (35.91) (4.62)
Total 1,611 103 181 4 23 4
o Ges (6.3)  (1p0) (2,20 (108)  (17.39)
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ig Table 3 The prevalence of group A strepbococcus f'rom school_children.‘

Date School No.chtldren No.GAS isolated
‘ | %)
i June A 211 _ 11(5.21)
B 134 * 20(14,92)
o4 101, ‘ 8(9.92)
| D 17 . 9(7.69)
October - A 197 . e
’ B 144 e
c 101 . 1(2.59)
? D 101 2(1.98)
' February A 178 | 28(15.73)
B 128 15(11,72)
c o7 . 9(9.28)
D 112 ‘ 201,79)
Total 1,621 . 104(6.42)

" GAS = group A streptococcus

Table 4 " The distribution of.group'A streptococcus in various age g€roups of

560 school chi ldren

- "Age €roup . y No.children : - No.group A isolated
(%) ' - %)
o-4 19¢1,79) _ e
 5-9 - 316(56,43) . 50(50.00)
i8-14 = - 231(41.28) - 49(49.49)
>=15 3(0.54) - 1aLeD
. Total - 560(100.92) . 1800100.00)




Table 5 T-pattern of Qroup'A streptococéus from school children and patients

e e R

| School. ' Sore Pyo- ARF and/or RHD.
T-pattsern children throat derma .
| . ‘ ‘ 0ld case New case Total
No. (%) Nou(¥)  No.(%)  No.(X) No. (%) %)

" - 3(3.06) 3(2.91)  1¢1.23) O 2 7(2.41)
2 1(1.82) @ - ? ? 1(9.34)
(3,13,B3264] - ' v

3 3(3.06) 0 0 o @ '3(1,03)
13 4(4,08) e 8(3.88) @ e 12(4,14)
B3264 2(2.04) @ .  4(4.88) © o 6(2.07)
3/13/B3264  4(4.08)  20(18.42) 3(3.78)°  1(25.08) O - 28(9.65)
[4,28] e ' ' | ‘
4 ‘22,04 8 6(7.41) @ ) B(2.76)
28 L T(7.14) ? 2¢2.47) 2 o  9¢3.,10)
4/28 . - ® ' 16(15.58) e 16(5,52)
[5,11,12,27,443 '
11 T(T.14) ? 14¢17.28) @ ) L 2107.28)
12 101.02) e ) ) 0 18,38
44 1(1.02) ) e e ) 1(2.34)
5/11 ¢ 19(18.45)  1(1.43) @ 1(25.00) 21(7.24)
Others ) o 1123 @ ) 1(0.34)
6 | o 5(4.84)  4€4.84) @ 1(25,080) 12(3.45)
[14,49] | -
49 11(11.22) @ L 2C2.47) B o 13(4.48)
14/49 2(2.04) 8(7.77) B . o - 18¢3,45)
[8,25, Imp19] e = A
Imp19 5(5.10) o TS S TS SONN- Iy e 14(4,83)
25/1mp19 o _ o 5¢6.17) 0O e 5(1.72)
8/25/1mpl19  7(7.14)  1B(17.48). 2(2.47)  3(75.00) 1(Z5.00) 31(10.69)

g 2(2.04) 1(8.97) 8 7] 0 3(1.03)
18 101.02) Y’ o o o L 18.30)
2z 1(1.02) o o 2 ) 1(0.34)
23 2(2.08) e | 44,98 o ) 6(2.07)
Other complex 3(3.06) ) ‘ 8(9.88) @ o 11(3.79)
NT . 29(29.59)  13(12.62) . 7(B.64) . © 1(25.00) 50(17.24)
Total 58¢100) 103¢100) . 81¢ 100) 40100)  4(100) 290(100)

NT = nontypable
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“g iapie b The result of oral penicillin treatment in school children

Streptococcus _ B Number(X) failure of treatment after day:
. (group) Number - _
| 5 o 10 15
A ‘ | 98 9(3.18) 9(9,18) )
c | 9 10111 o - N
G | 12 - . 5(41.67) . @ S '
* Total 18 15(12.61) 9(7.56)

- NO = not done

Table 7 Sensitivity patterns of Streptococcus pyogenes from échooj.'childran
'~ and patients - ' '

Percent suscépbible

éubjecb "~ Numter
| | c T ST P - AM' E CF  FX
School children 42 100 38.1 23.8 100 100 108 100 100
Sore throat, 133 180 1.5 © 108 106 100 190 100
" RHD,ARF ‘ R I . |
Pyoderma 66 100 5.9 © 100 100 100 100 100

Table 8 The penicillin minimal inhibitory concentration(MiC) end the minimal
' _bactericidal concentration(MBC) of group A straeptococci from school

children and patients -

-

' Subjoct & |
Group A Streptococous Number  Mean MICHSD Mean MBCHSD MBC/MIC
School children . 50 0.024 + ©.011 - 0.031 + 2.015 1,29
Sore throat ; 107 0.022 + ©.007  0.025 + @.007 1415
ARF and/or RHD 15 0.024 + 0.007  0.026 + 0.006 - 1.15
Skin infectioanyoderma) 87 2.027 + 0.024 -  0.037 + 8,025 1,37
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Table 9 : Serum penicillin level in various periods after
1.2 million wunits benzathine penicillin G

injection

Patient ' , Sérun penicillin level {ug/al}: Ralf-life

sex,age, weight (Tt}

0o, . [he | dagt { day T (duy 1 Jday 21 [ day 28 ‘ day
1 F ,El y 430 ' 0;086 ﬁ.OBD 0,034 { 0.021 | 0.01f 0.019 10.50

2 K, Q e 1800 | -U.IGT ) 0.20i | o.087 | o047 | 0,028 0.921 1.00

] | ,I?A, 3.5 0.199 | 0.18) 0.083. 0.050 | 0.039 { 0.002 5.00

{ K, , 50.9 . d;lﬂl 0,176 { 0.025 | 0.039 | 0.01% 0.003 6.25

5 K,19, 8.0 0.120 Ufllﬁ 0.051 ﬂ.ﬂl? 10.023 0.021 10,25

6 H,13, 10,5 0.116 -0.10§ I 0.012 | 0.015 g.011 U.QU‘ B ?.25

0.132 ] 0.140 | 0.050 | 0.03¢6 | 0.022 0.013 8.38¢1.7¢

148D
10.002 [10.050 [s0.030 [s0.015 | a0.011 [ 10008
Range | 0.086- | 0.060- | 0.012- | 0.018- [0.011- { 0.003- | 6.25-10.50
) 099 | o0 [o.097 {o.os0 [o0.03 | .02 |
‘F ‘=. female , M = male

age = years

kilograms
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Figure 2 : Pharmacokineticrof serum peniciIIin'concentration after

1.2 million units benzathine penicillin G intramuscular
" injection . .
-Panel 1,2,3,4,5 and 6 represent the patient number
-1,2,3,4,5 and 6 respectively. '

O--~---~0 = corection mean

= linear rcgression line
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Table 1@ - The antistreptolysin O(ASO) biteq from school children and

patients' sera -

23 10 16

Subject & Todd Unit
Streptococcus . 3 ‘
(group) 50 100 125 166 250 333 500 625 833. 1250 Total X+S.E.
School children
A 1 e 1 913 3 s 46 505460
C 2 2 0 2 o 1 1] 381471
G 0 @ 1 2 1. 1 ' 6 388491
ARF and/or RHD | R
A o 92 1 1 o 1 83 5554284
Not A 11 5 39 28 7 5 8 15 125 332433
Tetal = 12 5 40 41 25 186




