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patients, hospitalized tor acute glomevulonephritis with impctige-

igenised  scabies  was found o be the commonest anrecedent

Abstract © From a study of

nired skin lesions, imp

infection a’t‘;’/f,‘, this confirms repores from Trinidad and Sourh  Africa that impetivenised
scabies is a common precedent of acute glomerulonephritis. A prospective study of parients

with impstigenised scabies showed that only 8% developed urinary abnorma.ities. Possible
anations for this difference are discussed. The pattern of the serotypes of the /7 haemolytic
sroccoci isolated from these skin lesions was similar to thar reporced from other countries.

‘us cwzus alons  was recoversd frem  the skin lesions of 409 of patients with

Stefrhylee
acare glomerulonephritis (AGN) but rhe wide variation of the propertics of these isolates did

not sugyest the existence of special nephritozenic strains. Amongst the isolates of S uvens

from rhe skin lesions of patients with or without AGN, phage Group I was the commonest,
with phase Type 54 predominarinz.  The staphylococeal isclates differed in their phage paccern
distribution, from those reporied from temperate countries, AGN following pyodermay was
found to have a latent period similar to that reported from other councries; the exteot of the
pyodems had no relation to the occurrence or severity of the AGN. The ASO titres in
¢ it normal

the npephritics, following pyoderma were foundrto be intermediate barween thos
se in acute vheumatic fever. Epidemics  of  post-streptococial AGN have not

persons and tf
been experienced in this country although sporad

1C Cases ane ComiImaon.,
1. Introduction

Acute g'iomemloncnhrltls (AGMN) as a sequel to a [ haemolytic streptococcal
infection, has been well documented.”? In remperate climates, especially in the
winter and in spring, the streptocozcal infection has miost often been an upper
sons, in these countries and in tropical

respiratory tract infection. In warmer s
climates, pyodetma is teported to have been the more common antecedent.’
This is particularly true of populations living under poor hygienic conditions.

sed as

The pathogenesis of the re nal lesion of AGN has generally been reco
lue to immune complexes and the acute nmbrlric syndrome which
7 inciudes poa:sxmpmcocca AGN has also been described in association

her systemic diseases including staphylococcal??, %, wiral’? and parasitic

in 7!723(:f1.()f1 S
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AGN and acu

te problems in
this country and i

s for ARF
] population, 1(‘xpmﬂxe1y
I 1976, the rates for ARF and AGN were 5 respectively.

two major cli
0/1¢ issions L'o state hos
and AGN were approximately -»l-i’ and

1 1

It has been a clinical impression that many of our AGN patients, especially in
the paediatric age group, have associated scabies complicared by pyogenic
superinfection,

which is one of
y. In 196971970 admission rate to state hospitals for the
treatment of scabies was 4500, while in 1976, the rate was 1990 per 100,000
population.  These figures exclude an appreciable number of cases that would
have sought outdoor or traditional indigenous treatment.

commonest dermatological conditions scen

in this counir

Since there was no data on the association between AGN and scabies in this

country, we studied the inter-relationsh a supervening £ hae-
¢ streptococcal or staphylococeal i ion of the skin, and AGN, hoth
prospectively by following up patients who presented with scabies and retros.
pectively in patients with AGN, in this district over a one and a half year
period-1969/1970- to take into account, scasonal variations in rainfall and Tem-
perature.  The topics of this study included the Groups and Types of the

streprococci, the characteristics of the str

1ps between scabies

1
1
i

is ins of Staphylococcus aurens isolated
from the skin lesions and the anti-streptolysin titres (ASOT) in normal petsons
and in the patients.

2. Experimental

The study populations;  All patients were of alow socio-ecconomic stat

atten-
al in this districte.  They were consecutive

ding the non-fee levying stare ho

cases divided into the following

patients (48 male and 37 female) with AGN and impetigenised

skin lesions {infecred scabics, infected eCzema, miuum dcu‘z)_ai'{‘;mycmsis and
) T

1 d i
al. N ser i H—— N
tal. AGN was disgnosed when any three of the following v

i

impetigo), who were wwdc 1e medical and paed iatric wards of this hospi

[ present-albu-
minuria, oedema, b 'pCTtSD%‘iOﬂ macroscoplc hasmaturia or microscopic
than 5 red cells per high power

et i
oliguria,

\‘ maore

ield in

the deposit from centrifuged urine) and

Class B had or concomitant

pyoderma.

wales) who formed the prospec
tive study group. ies at the Dermatological

unit ﬂf tb;:s i v for at least 6 weeks for symp-

| cases secondarily infec
distribu

Vs
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and the response to antiscabetic therapy. Microscopic examing
parasite was not done at this stage on o of

count the difficuley of uh‘n\?

ws in the Digmen ed skin and rhe isolation of tlﬂc par wsite
infection. The cli of

1

Thccen A
asses A

inical examination, as in
included a deraile! examination of the cardiov:

\AUH‘z‘_

with a laboratory examination of the urine as fhe cliv
examination included a measurement of the blood pressurc after a short period
of rest especinlly in outdoor patients. A s‘*'aiard blood
used to assess the sigoificance of the mezasured pressure.

was examined for albumin by the acid-!
pically. The cell count was ¢xpressed as their *‘nmbvr per
(X 400) in the deposit from 5 ml of urine cenrrifuged at ,
The throat and at least 10 skin lesions were swabbed \.vlth cerum

neat 11’;tf11‘l)d. and ,FUY

which we

¢ plated immediately. A sample
raken for ASOT determination.

After the examination, the patients were treated appropriarel

benzylbenzoate emulsion, for scabies, with or without oral
penicillin: or tetracycline.

Normal subjects. Sera from 176 normalschool children (ager
metric mean 6.4; 82°
study.

“males, 18°/ females) were used as controls for

Bacteriological methods, For primary isolation, the throat and skin swabs we
plated on 5%shecp blood agar with and without crystal violet and the plates

were incubated acrobically and anasrobically.  /

putificatior were grouped by testing acid extracts by gel

dard grouping scra {(Wellcome Diagnostic Reagents’y.  Typing of Group A

strains was done by Dr Jiri Rotra (Insticute of Epidemiology and Microbiole
Prague, Czechoslovakia),
The strains of S. awreus were characterised as follows:— haemolysis on shecep

blood agar, pigmentation on milk agar, lipolysis on {*Oxoid’) tributryin agar,

opacity production on egg yolk agar, DNAse production on Dse
test agar, mercuric chloride sensitivity?? penicillinase  production!™ antibiotic

resistance using standardised {Rosco’ Sensits

1
oo
tac

tetracychﬁc and streptomycing wi

strain: independent confirmation of the zone diumete

manufacturers was made by comy ation of zone

diamerers (Arseculeratne, unpul DL dureus

&

e
isolated in this laboratory and by MIC determinations with pencilliz

dilution tests. The strains were phage typed with the following 1
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Group i - 29, 52, 52A, 79, 80
Sroup 13- 3A, 3B, 30, 55,7

roup Ui- 6, 7, 42E, 47, 53, 54, 75
Group IV - 42D

,«\

Strains untypable by rhiese phages were also tested against the following
additional phages .- 4, 85, 88,

Antistreprolysin ‘Q" tit these were estimared with  commercial kits
(*Wellcome Diagnostic Reagents’) by the 30% endpoint method determined

colorimetrically, as recommended by the manufacturers.

3. Results

Class A, The age distribution of the patients with AGN m Class A was as

follows, indicating that AGN in this country is primarily a paediarric problem

age (years) number of wpproxm"n«
5 16 19
¢ 36 47
5 11 13
0 I 13
12 14

‘\er

ture of the skin lesion.  The nature of the impetigenised ski

or o P Fin® % § N~ H T
85 patients with AGN was as follows:-

approximare

Alel the ic patients .1;‘91'-zzrr;:d to be infected with
pyogenic organisms Bacte;ml isolation was successful in only 63 (749/) of cases
20 mr § iver, systemic antibacterial therapy b&fh)‘l'{‘.‘ bacterial colture

ne treacment, the

L tO prior nmici*lin or tet

skin ;61550715 was successful in

e
o
C
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Avrea of skin affected.  Alth

of the area of the affected skin

ion between the area of the skin

was irmeprecise, there appeared to

involvement and the oc irs sev ritv,

Latent pericd.  In 79 cases, the modsl latent period between the onset of the

I
scabies and the AGN weeks,
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Table | — The incidence of £ haemolytic streplococcus and

3

‘Staphylococeis aureus

in the impetigeniced skin lesions of patients in Class A and Class .

I el 3} .
Both Ohaemaetyiic
) .
& haemolyzic S. amreus streptococcus ancd
Class streprocecous ) 5
skin  throat Skin  throat skin
A 12 1 34 4 Ly
C L3 2 17 4 IR

wne  strain
1ing

as

differcnt

skipn lesions
those ftrom skin
Figures refer to number o

from

from tesions

i .
T Cases

Table 2 -

from the impetigenised skin lesions of patients in Class A

The Phage pattern and wroup distribution of

withirn parenthesis)

neither

Stephylococcus  aurews

1 14 .
(if\.\lﬂ'lb&ffﬁ OT  sUratns

phave Group
! I ur Mixed antypable
29 (4 20054 (1) 24

(1

(1

Total

of patients in Class A.

Table 3 — The properties of Staphylocoscus aireus isolated trom the skin tesions

Pbage Group colour” Pinase™ Lipe Yd He® AB  resistancel
I IV Mise NT* GY C W o + o— b S R 1 Y3 nil
& 9 12 ¢ ¢ 424 2 210 41 43 8 3008 490 2 10 5 0 36
*untypable, 3—CY golden vellow , bepenicillinase, c— lipolysis, d—
C  cream
W white
e toercury resistance, f-— antibiotic vesistance ro 1, 2, 3 or
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incidence of [ haf’noyuu streptococci and
J_hs: Group e distribution of the

1

e of the pationts had

Table 3 and are similac to
coagulase (slide and tube)
the commanest phage Group was 111,

The phage group £ 8 anvens in Class A and C was similas

to that in a separate
i

o
110 strains of S, aurcws which were isolated
from skin lesions in this hospital, in which the distribution was as follows :

16
10
1 23
v 1.
Misc 2
nontypable 58
o yonest ! in order of {requency were 54 (Group nn,
(&rmup iy and 55/71 {(Group 11). Class B. 18 patients with AGN had no

history of impetigenised scabies or other skin lesions and no derectable slcin
lesions on examination. )‘m*icntc (449} gave a history of sore throar with
f
T

s
an average latent period o weeks.  B- haemolytic streptococei type T 22 and

T 44 were isolated from the \hnmf in only two patients (129} respectively.
Throﬂ cultures were negative for S.aureus. Class C. The incidence of

S. aureus in the skin. lesions and i the

is shown in Tuble

/2 haemolytic  streptococei and
throat of the 55 patien

Cnly 50 patients turned up for follow-up examination for the 6 weele obscr-
Y s i E

vation period. The five patients who were not followed

b, kept in ”(;uch by
sost afd FeBomte N Snd abtEhee of ol I evidere of
post and reported cure of their skin lesions and absence of clinical cvidence o
AGN.  Of the 50 patients who were followed up \r?)uklv, four (8% ¥ showed
microscopic haematuri:—l vith a mu,mr\m‘h but none of thess patients deve}opec}
the clinical picrture of overt AGIN {

T ribution o

5in

he group mq the strains of b haemolytic streptococei

isolated from

C are shown in Tables 5 and 6

cureus isolated from the skin lesions of

shown in e 7. 0OF the 55 patients, 35 had S. aurews in
A { . 1 | =) " i
their skin lesions, sither alone or with £ haemolytic ser ceptococei.  None bad

more than one type of !

All these strains were coagulase positive
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able 4 — The characreristics of pati

loped  urinary

in skin

LR TN

/3 haemolytic i ND*

L
Ll 4 5 SEreptucoceys

o ]

T ¢

1 cream

ot

witho

1

skin slin hroae
23 I 2 16 7
C 1 G 0 { 0
o 2 a 0 } ol
Total 26 | 2 31 1

e b

e Type

ocel isolated from
{Class A), ¢

i

faoizs S s )
and from patients with i

Ty T R
L}A.LOUL OF

o 5 -
Class [ Class C

throat skin throat

O 0
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fferent from

isolat
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by the slide and tube tests and produced DNase, There was a rotal positive

correlation between the EY and lipolysis reactions.  The phage patterns in each

group were as follows i~

Group | Group 11 Group {1}

{mumber of strains within pareatheses)
75 (2) 55171 (4) o4 ) 187 (1)
29 () 53 (2)
80 (1) (834 1)
79 (D)
/30 (D)
Total 7 4 i
A minor outbreak of AGN in ¢ small hamlet.
I consisted of a closed co ivv of three familics which lived i
e Na t‘l. consiste ot a closeq community of thred famiues which IVEeG I

wattle and hub houses, adjacent to one another. The children were siblings
or cousins and were in constant zmd intimate contact. The Outbre:\k_ occurred
duting the rainy wonth of July. Four children were admitted to hospital
within two days for AGN and infected scabies. They had all received parenteral
peniciilin from their rural hospital before admission.  The remaining 5 children

N but all had inmctié{cnised scabies. These five were

had no symptoms of Al

ywed up weelly for 3months,

by us for their skin infection ane

None developed the urinary abnormalities or clinical evidence of AGN.

In the children with AGN, the ages ranged from 8 months ro 10 years and

cabies for 1 to 14 months. Na streptococci were isolated from their
b

thiey had s

skin lesions

it the contact children whose ages ranged from 7 months to 7 years, the

rom | to 2 months with a mean of 15 months. The

duration of scabies wa

olytic streprococei from these five contact children had the

following serotypes @

Broad range Type classification

A threat
skin
2 skin

(SRR
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The strains of S. awrsus itolated from rhe skin  lesions  in all

children, nephritic and contact, were identical in all the propertics tested.

golden yellow coloured, phage ty;

54 {Group 1L}, positive reactions in the
following tests - DNase production, tube and s

le coagulase production, egy

yolk opacity production, lipolysis, sensitivity to meveuric chlaride and penicillin

Table 7 - The properties of Staphylococcus auie from the impetioe-

nised scabetic lesions of patients in Class C

Phage Group colour® Ptnase™ Lipo© EYd Ho© aptibiotict

ance

I H Hi Misc. NT GY C t - S RO 1T 2 3 gil
7 4 S I 15 17 3 L2328 7 28 7 32 3 o124 118

Fanrypable, a - CY golden yellow. b ¢~ lipolysis, d-— wayr'

(& cream
W white
¢ - mercury resistance, o anribjoric resisrance to 1. 2, 3 ¢r nil anribiotics

Table 8 - ASOT in normal ¢

ubjects and in patients with AGON with pyodermia
{Class A), patients with AGN withour pyoderma )

patients with
impetigenised scabies (Class O

Subjecis  number ASOT
raige meun mode
novinel iEe 50 — 1600 3540 = 342 170

233b
Class A 59 123 — 1600 760a

ppropriate)
420 640

668 (appropriate)

Class B 9 41— 1600 799

¢ mran, b Geomercic mean, [

either n

used to assess the appropristencss

uoto the values in the tw

Antistrentolysin <O titres.

Data concerning the ASOT in normal subjects and

irn patients with Af
erma) is shown in Table 8. The cu

{with and without pye
discribution of i

in normal subjects is shown in Figu

5
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£

of ASO titres (TL)

§

in the normal subjects were significantly different from

~

0.001), of Class C (p== 0-05) and those of 9 patients
the patients with ARF w
~OT unpad from 640 to 1600 with a mean of 1112, The
significantly {p<= 0-001) from those of I A and

L1388 5

e

C{p<

ere hospitalised during this

netween the titres of patients Class O
was aleo no significant difference
8 haemolytic

nificant dilference

without recoverable
Aand i Class C.

ch precedes AGN has
infection. @ In warmer climates
tion has been streptococea] pyodermal®

In temperate count
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and recently, pyogenic infection of scabies was documented as a commuon
precedent of AGN in South Africal® and in Trinidad. ® Ir was stated® that
over half the children in the Red Lake epidemic of AGN in the Indian Reser.
vation of Minnesota were suspected of having had scabies  Allen' described
AGN which followed a f haemolytic streptococcal infection on scabetic lesions
in a patient in a temperate country in winfrer. Our finding of the preponderance
of impetigenised scabics as the antecedent in AGN in Sti Lanka confirms these
observations. In addition, the broad parallelism between the incidence of
scabies and AGN in this district {Figure 2) is compatible with this relationship,
Hence the early treatment of scabies, which Hersch! recommended be classified

as a notifiable discase, mav be a usclul step in reducing the incidence of AGN.

K00 r

600 L o ' s

400 | \

Number of Cases

| A | A 5
Jan April July Qer
March June Sept Dec

Tioure 2. Quarterly admissions for the treatment of Acute Glomera
lonephritis { -@- ) and of Scabies { ~O- ) in the General Hospital,

Kandy, Sti Lanka: the numbers represent means of guarterly

admissions for the years 1969 — 1972,
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The incidence rate of streptococcal pyoderma in the nephritics of Class
A

Ais in contrast to the lower rate of development of wurinary abnormalities

sugpestive of AGN in patients who had similar skin lesions and a pattern of

streprococcal and staphylococeal colonisation, in the ntospective series of Class C.
Other prospective studies too have recorded relatively low rates for the develop-
ment of urinary abnormalities. > & 1% 28 Hersch™ found evidence of AGN in 8%
of 100 outdoot patients who had scabies. Svartman and co-workers?? {ound
urinary abnormalities, haemarturia and proteinuria, in 99 of scabetics on follow
up.  Several factors could account for this difference between prospective and

retrospective studies ;-

(i} thetreatment of the pyoderma betore the patients were seen by us, and
the supp

qumuie respon

ssion of the streptococcal colonisation and hence the antistreptococcal

This was perhaps the case in those patients who did not
develop any urinary abnormalities although nephritogenic strains were iselared
from their skin lesions. It has been noted? that antibiotic treatment did not

vent the AGN or reduce its severity, although it led to the eliminution of

the streptococcus and reduced the antibody response.t

{iiy The operation of host factors such as genetic or immunological
predisposition which may determine whether the renal lesion will supervene on
the streptococcal pyoderma.  The findings of Lasch and co-workers®™ may  also

The presence of non-nephritogenic strains in the skin lesions of the

patients in Class C.  The demonstration that the skin lesions may be colonised
successively by more than one serclogical type of streptococcus’™ ¥and the
replacement of a nephritogenic strain by a nonnephritogenic one may also be

another explanation.

While it s claimed that approximately 3% of patients  with

stococcal infection develop or are likely to develop the primary bout of
glomervlonephritis hasa much Jower and more erratic incidence.?
incidence of AGN might be expected in closed communities where

v maay the nephritogenic strain be spread with greater ease but also
d vreatment due to remoteness of the village and inaccessibility of medical

nay result in the development of the renal lesion. A greater genetic
homogeneity within such populations with closely related individuals may also

:

to a higher incidence of renal abnormalities. These factors were
in the minor outbreak of AGN in our hamlet, as in the
rvations of North America.

Latent period.  The average Jatent period of clinically overt AGN following
10 The
t period in our nephritics was 4 weeks. It is siunificant that

served within the first 2 weeks ot pyoderma in

streptococcal pyoderma is generally reported as being between 1-4 wee
modal lat

microscopic haematuria was ol
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4 patients of Class C. Raffel?” commented *patients who will subsequently
develop nephritis are likely to show some red cells in the urine during the
acute stage of the streptococcal infection”. It is however difficult vo say whether
the microscopic haematuria would have progressed to overt AGN in the absence
of therapy or follow up. Renal tubular lesions have been described asa reaction
to the ‘S streptolysin of the 8 haemolytic streprococcus® including non-nephri.
togenic sirains, and to S, awrens.’” Hence in the absence of renal biopsy in
cases not showing clear clinical signs and symptoms of AGN, it is difficult 1o
agtribute the haematuria to AGN,

Souwrce of streptococei. It has been  concluded from studies in other
countries” ' ' that respiratory colonisation with the same strain of streptococcus
as nn the skin occurs subseauently to the skin infection. Isolation rates from
tite pharynx have generally been lower than from the skin?*? 1t was cur
observation roo that isolation from the throat, of the same type of streprococcus
as tfound on the skin was less frequent and occurred in only 2 out of 55 prospec.
tive parients and in one out of 85 retrospective patients

Extent of pyoderma.  We found no correlation between the extent of che
pyoderma and the occurrence or length of the latent period of /\(,rN althouph
Hersch! found that the incidence of AGN was roughly relared to the extent
and severity of the skin lesions.  In =ome of our nephritics, only a few scabetic
lesions were found while in others extensive and long standine lesions were
followed by clinically overt AGN only after severul months. Infection by non-
nephtitogenic strains in some of these episodes may be one explanation. Other
patients may have been inﬂdequqrelw treated for scabies. Kaumheimer quoted
by Futcher!” observed that there was no correlation between the severity of the
impetigo and the character of the Jjbbf.quen{ nepbritis.  No relution was found
between the dur ]

the presence of albuminuria.

tion of the scabies and
Markowitz ¢t al?! also found that the duration and severity of the skin infection

did not differ in the nephritics in comparison with patients without atinary
abnormalities.

Streprococcal  sevorypes  in pyoderma. The isolation  rates of the
different Groups of £ haemolytic streptococcr
A and C. Broad range types §/25/Imp 19 and Type 22 in Class A and  Types
5§11 ;‘171‘77;‘44 and 3/13/B 3264 in Class C were the commonest. Types 8/25/mp
19, 3/13/B 3264 and 5/27/44 were also described™'® as common serotypes isolated

s were similar among cthe Clas

from streptococcal impetigo with AGN

vins from  the skin lesions of nephritics in Class A
om patients with pyederms (Class C)} were of M Ty
55. Rotta sonal commumfamon\ referred to ”110 type as having
been recognised as a new type in other tropical countries \4 Type 55/T8/125)
Imp 19 has also been isolated from cases of AGN in "T""lmi and in Israel 20

Two out

one out of |
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of our pyoderma strains were untypable by the M antigen, an
ce sreviously recorded. %1% 203 The pattern of streprococcal serotypes

ed from our cases as pyoderma conformed to the impetigo serotypes
: 1berﬂoy other workers 2 % 61682 especially in our finding that common
';;oiates were of rhe serotypes 8/25/Imp 19,, 3/13/B 3264 and 5/27/44. The Red
e serotype M49 was however absent amongst our isolates from cases of AGN.

\wj wlo:ow“c aureus. The patiern of staphylococcal Jsolates from the

however differed  from those reported by other workers® %

roup 1) which they found to be the commonest type in
-d in only 5/51 of our Class A and 4/21 Class C strains  In
L of our series gave phage Group 1l and I as the
roups with phage type 54 (Group 111)
vas also the commonest type which we recovered in a separate

as the commonest type:

ains (unpublished data) from skin infections. Group 111 strains
found to be the commonest in pyoderma in  Amecrican Indian

1 . n B .

Soawrens  was  isolated  more  frequently than £ baemolytic streptococci

from the skin lesions in both prospective and retrospective patients in our series,
. < ) P

rience also reported by other workers.® *'  The latter authors suggested

O ritres in skin infections, that streptococci may be more {requently

:1:-:;~;a_,-rmtt><§ with p ’ogem' skin infections than isolation rates would suggest and
by

hglos oc infection is perhaps secondary. The finding that S. anrous
rype 71, a common impetigo type, inhibits the growth of 5 haemolytic

rococet® may explain the failure to recover the streprococcus from mixed

thology of the renal lesions following staphylococcal septicaemia

en described in detail;® lesions similar to those of post-streptococcal AGN
uudl as e \ud ation and glomerulur proliferation, were seen.  Diffuse glomerular
le STiL guishable from those of post-streptococcal AGN have been  des-
le characteristics of the staphylococcal strains in Powell’s study®

were not described.  In our series, the strains of S, aurens solated  from the

shritics of Class A did not fall into any well defined group in rerms of
Liochemical properties, phage types or antibiotic sensitivity patterns.  This tinding

is in contrast to the occurrence of special nephritogenic types of the g haemoly.
stococcus.  Our finding, with regard to the isolation and serotypes of the

[=R]

£ hae m()lyc ic streptococcus which are similar to those reported by other workers,
the pathogenic role of certain strains in the development of AGN.

serice of any clear pattern of properties; at least among those

the isolates of S, aqurews from the nephricics, would suggest the

s of this species.

of particular ‘nephritogenic’ strai

isolated from the minor outbreak

"I"m: fact that the strains of S. aure
were identical not only in phage type bur also in all the other properties tested,

reflects the ease of spread of a single strain within this community in which the
individuals were in close contact.
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fipidemic AGN. Widespread epidemics have been reported from the LISA,
in the Red Lake Indian reservation and from Trinidad.*?  «Whether the nephri-
tis {ollows skin sepsis or infection of the respiratory tract, it fends to
appear in e¢pidemics because only some strains of Group A streptococcus arc
nephritogenic”3 It is possible that the strain type 5/11/12/27/44 also spread to
all the patients in our hamlet, as did the strain of S. awreus but the isolation
of the streptocaccus from the skin lesions of the nephritic children was prohably
prevented by the penicillin treatment which these patients teceived before they
were examined by us. This type was present in the nephritics of Class A as
well and was also isolated by Dillon!® from skin lesions in patients with AGN.
As stated above, the occurrence of outbreaks of AGN in c¢losed communities
such as our hamlet und in the Indian rescrvations of North America may be
contributed to by host factors such as genetic homogencity as well as by close
contact of the individuals

Apart from this outbreak, we have not cncountered cpidemics of
in risis country. However we do have seasonal increases in the incidence of
sporadic cases. The infrequency of cpidemics i perhaps also veflected in the
multiplicity of serotypes of the streptococci in our cascs.

Antistrepiolysin titres. Gunatillake and Percra, '3 from a stady of novmal children
under 12 years living in a semi-urban arca in Sti Lanka reported that the
greatest number of children showed titres between 100 and 166 TU. Our finding
of a mode of approximately 150 TU in this age group agrees with their figure
They found that 29.5%, of their children under 12 vears had titres of over 166
although in our series for the same age group, 56% hnd titres over 150 TU.
A passible explanation for this higher value could be that our study population
was of a lower socio-economic status with more overcrowding in their living
conditions and a higher incidence or scverity of streptococcal infections.

Varijations of ASOT tend to occur with age, geographic location, the frequency

of streptococeal infections, within a given location and with population groups,

/\w\u, / 1

The upper level for the normal Uupl dation in the US (807 of subjects

having titres at this level or lower) was 233 for the 5-12 year gro

for the young aduales.® Koshi and Mammen!? reported an upper level of
notmal children between 615 years in South India, while Markowits
LUSA.

The ASO titresin our nephritics with pyod(‘vnm showed lower
did the patients wirh ARF, as has been reported from other countries.

workerst! considered a level of 250 tor this age group in th

3 e}
vajues ti
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