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cMLS and M Phenotypes among Streptococcus pyogenes Isolates in Chennai


Dear Editor, 

Group A Streptococcus associated diseases continue to 
be a major public health problem. Asymptomatic carriage of 
GAS is prevalent in school children.1 Penicillin remains the 
drug of choice for GAS infections; alternate therapies include 
macrolides and cephalosporins. Though resistance to penicillin 
has never been reported, resistance to macrolides and 
lincosamides is being increasingly reported in several parts 
of the world as in France, Italy, Slovenia and Pittsburgh.2 

Macrolide - lincosamide susceptibility phenotype patterns 
have been found to be associated with specific genotypes of 
erythromycin resistant strains. The M phenotype is associated 
with the mef gene that encodes a membrane protein 
responsible for efflux-mediated resistance and the MLS 
phenotypes are associated with the erm gene, which encodes 
methylases responsible for resistance.3 The phenotypes can 
be identified by a simple double disc diffusion method. In this 
study we have identified the erythromycin resistant 
phenotypes present in school children in Chennai. 

Two hundred and ten isolates of GAS collected from 1173 
throat/ 86 pyoderma cultures of school children were tested 
for erythromycin resistance by Kirby Bauer disc diffusion test. 
Nineteen erythromycin resistant strains were phenotyped 
using the erythromycin - clindamycin double disc method. 
Briefly, Mueller-Hinton agar plates supplemented with 5 
percent sheep blood were inoculated with the test strains. An 
erythromycin disc (15 µg) and a clindamycin disk (2 µg) (Hi 
Media) were placed 16 mm apart on the inoculated plate. The 
plates were incubated overnight in a 3 to 5% carbon dioxide 
incubator. The phenotypes were recorded by reading the zone 
of inhibition around the disc. Inducible macrolide-lincosamide­
streptogramin phenotype (iMLS), is represented as resistance 
to erythromycin (≤15mm) with blunting of the clindamycin zone 
of inhibition proximal to the erythromycin disc. Resistance to 
both erythromycin and clindamycin (≤15mm) indicated 
constitutive macrolide-lincosamide-streptogramin (cMLS) 
phenotype; and susceptibility to clindamycin (≥19mm) with 
no blunting of the inhibition zone around clindamycin disc 
indicated M phenotype. 

Of the 19 erythromycin resistant GAS strains obtained in 
this study, seven were from tonsillitis, four from pyoderma and 
eight were from carriers. Five out of 19 (26.31%) strains showed 
the cMLS and 14/19 (73.6%) strains showed M phenotype. 
The iMLS phenotype was not observed in our study. 

Although there has been no confirmed report of decreased 
susceptibility to penicillin in GAS, resistance to macrolides has 
emerged in some countries. It is important to study macrolide 
resistance, as macrolides are relied upon in treatment of S. 
pyogenes infections in patients allergic to Penicillin. Rates of 
resistance have been reported as 10% in Sweden, 17% in 
Finland and 22% in UK.4 Higher rates of resistance (>50%) 
have been reported in Taiwan and Japan and lower rates (2%) 
in Canada.4 Erythromycin resistance has also been recorded 
in Turkey (3.8%)5 and in Italy (38.3%).2 In our study 
erythromycin resistance was only 9.04%. This was probably 
because our strains were all throat/skin isolates from school 
children and none of them were from invasive infections. 
Invasive strains are known to have a significantly higher rate 
of erythromycin resistance. 

It is reported that more than 50% erythromycin-resistant 
isolates have M phenotype.3 Our data is in agreement, as M 
phenotype accounted for the majority (73.6%) of our 
erythromycin resistant strains. Only 26.31% of our erythromycin 
resistant strains showed cMLS phenotype. Mechanisms of 
resistance are also known to be different depending on the 
geographical region. The M phenotype predominates in USA 
and Canada, whereas the MLS phenotype is more common in 
South Africa.4 The reasons why a particular phenotype 
predominates in a specific geographical region is not known 
but this may be related to differences in the organization of 
medical care and antimicrobial prescribing practices. 
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Efficacy of Chloroquine Chemoprophylaxis for Plasmodium falciparum in Dindori
District, Madhya Pradesh

Dear Editor,

chemoprophylaxis, ignored medical advise and took
paracetamol and roxithromycin 150 mg. In the evening he
became very restless, developed hyperpyrexia (103oC) with
chills, rigor and convulsions and frequent vomiting. He was
hospitalized by 8 pm and tested again for malaria. ParaHIT f
was positive and blood smear showed Plasmodium
falciparum, with very low parasitaemia i.e, 120 parasites/µL.
He was administered E-mal (150 mg) intramuscularly. Though
he became aparasitaemic on 30th September he continued to
have hyperpyrexia (104oC) with frequent vomiting till 1st

October. He recovered and was discharged on 3rd October
2004.

Persistent malaria transmission is the characteristic feature
in most forested area. According to an estimate 0.67 million
population of Dindori which constituted only one percent
population of MP, contributed highest number of malaria cases
(12%) in the state.4 There are two potential vector species i.e,
Anopheles culicifacies and Anopheles fluviatilis. The district
is under synthetic pyrethroid spray since 2000. However, in
2004, it was not sprayed because of administrative reasons
which resulted in intense high transmission almost like an
epidemic (unpublished report DMO, Dindori). In fact,
resistance to chloroquine is increasing and it is estimated that
between 15-30% of the ethnic communities in the region are
showing chloroquine resistance to varying level (unpublished
data). Clearly, there is an urgent need to change treatment
policy in this part of central India. Effective alternative drugs
exist and can be used in a way that minimizes the selection
pressure for drug resistance thus delaying the emergence of
resistance.5

Life threatening complication of Plasmodium falciparum
malaria among those who visit forest villages of Madhya
Pradesh (MP) are on the increase.1 In the earlier
communication we reported case study of highly specialized
professionals who visited forest villages of MP and had severe
Plasmodium falciparum infection which caused high
morbidity and mortality.2 These professionals did not take
chemoprophylaxis or antimosquito measures. Here we are
reporting about the case study of a young researcher (CSIR,
JRF) who took all precautions before entering forest of Dindori,
yet suffered from falciparum malaria.

PKB visited Baigachak of Dindori from 17th to 24th August
initially for studying therapeutic efficacy against Plasmodium
falciparum. Afterwards he went there every week from 28th

August till 17th September 2004 for two to three days according
to revised WHO protocol.3

He was on chemoprophylaxis during this period taking 300
mg chloroquine (CQ) weekly. After every visit he was getting
his blood smear done and testing his blood by rapid
diagnostic test (ParaHIT f, Span diagnostic, Surat).4 He was
also taking all possible preventive measures i.e, using mosquito
net and mosquito coil. He returned on September 17th after
staying in Baigachek for two days. On 28th September 2004 at
about 7 pm he developed severe headache and dizziness.
ParaHIT f rapid diagnostic test and blood smear were both
negative for malaria parasite. On 29th September he developed
fever, with severe body ache, dizziness and nausea. The
physician (ACN) suspected malaria and advised anti-malarials.
However, PKB, confident of his preventive measures and
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