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CASE REPORT

INCREASING INVASIVE DISEASE DUE TO PENICILLIN RESISTANT
S. PNEUMONIAE IN INDIA

VEERARAGHAVAN BALAJI, KURIEN THOMAS!, HARI HAR JOSHI?, BERNARD BEALL?

ABSTRACT

INTRODUCTION

Streptococcus pneumoniae is a major cause
of morbidity and mortality in India, especially in
children, the elderly and immunocompromised
individuals of all age groups. Penicillin has
been an effective and affordable antibiotic
for the treatment of invasive pneumococcal
disease (IPD). Notably, among the Asian
countries, India had the lowest percentage
of penicillin intermediate resistance to S.
pneumoniae (PIRSP) and virtually no complete
penicillin resistance in IPD isolates.l"® Here,
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S. pneumoniae continues to be a major cause of invasive disease worldwide with
considerable mortality and morbidity. Here we report the emergence of penicillin
intermediate resistance to S. pneumoniae in India, which may predispose for an
increased incidence of invasive pneumococcal disease in both children and adults with
multi-drug resistance profile resulting in clinical failure.
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we report with great concern, the emergence
of penicillin resistant S. pneumoniae (PRSP)
in India.

CASE REPORT

A 26-year-old male presented with recent
history of fever, headache, left-side earache
and altered sensorium. On examination,
signs of meningeal irritation with bilateral sixth
nerve palsy were observed. ENT examination
revealed acute otitis media. Cerebrospinal
fluid (CSF) indices were suggestive of acute
pyogenic meningitis with total CSF leukocyte
counts of 2400 /pl (70% PMN), glucose
30 mg/dl and protein 240 mg/dl. The CSF
Gram stain and culture were negative, but
positive by immuno chromatographic test
(ICT), S. pneumoniae Binax®NOW™. Contrast
enhanced CT of the brain did not show any
focal lesions. The patient was treated with
high dose crystalline penicillin. His blood
culture subsequently grew S. pneumoniae,
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which was found resistant to oxacillin by the
disc diffusion test. The penicillin minimum
inhibitory concentration (MIC) was 2 pg/ml by
broth dilution method. He was treated with
intravenous ceftriaxone and vancomycin for
a total duration of ten days. His condition
improved dramatically and he became afebrile.
He was asymptomatic at discharge. Eight
months later he developed meningitis again
and the CSF grew S. pneumoniae. ENT
examination revealed a congenital anomaly for
which he subsequently underwent surgery.

The resistant blood isolate from patients with
meningeal symptoms and antigen positive
is considered a meningitis isolate for MIC
interpretation and treatment as per the standard
recommended practice. This isolate was
characterized at the Centers for Disease
Control and Prevention (CDC, Streptococcus
Laboratory, Atlanta, USA). Antimicrobial
susceptibility profile demonstrating multidrug

resistance (MDR) [Table 1] was determined
by the broth dilution method and interpreted
using the 2007 CLSI guidelines.* CDC
considers MDR to S. pneumoniae when an
isolate is non-susceptible to three of the
following antibiotics: penicillin, erythromycin,
trimethoprim-sulfamethoxazole, tetracycline,
chloramphenicol, clindamycin, rifampin, and
levofloxacin. This study isolate belonged to
serotype 23F and multilocus sequence type
(MLST) ST1476, and is a single locus variant
of ST81 from the internationally disseminated
MDR clone Spain23F-1 [Table 2], posted in
http://www.sph.emory.edu/PMEN/index.html.

DISCUSSION

A well-known and widespread study conducted
in Asia by ANSORP!"® (Asian Network for
Surveillance of Resistant Pathogens) reported
the highest prevalence of penicillin resistance
in isolates from Vietnam (71.4%), followed

Table 1: Broth dilution antimicrobial susceptibility profiles of penicillin resistant S. pneumoniae (MIC values

indicate ug/ml)

Antimicrobials Susceptible  Interpretation  Susceptible  Intermediate  Resistance
Penicillin (meningitis) 2 R <0.06 0.12-1 =2
Ceftriaxone/cefotaxime (meningitis) 1 R <0.5 1 >2
Cefuroxime >2 R <05 1 =2
Chloramphenicol 8 R <4 - =8
Levofloxacin 0.5 S <2 4 >8
Clindamycin >2 R <0.25 0.5 =1
Trimethoprim-sulfamethoxazole >4 R <0.5/9.5 1/19-2/38 >4/76
Erythromycin > 32 R <0.25 0.5 =1
Linezolid <2 S <2 - -
Rifampin <1 S <1 2 =4
Meropenem <05 | <0.25 0.5 >1
Tetracycline >8 R <2 4 =8
Vancomycin 0.5 S <1 - -
Telithromycin <0.03 S <1 2 =>4
Quinupristin-dalfopristin <1 S <1 2 >4

*Blood isolate with meningeal syndrome and antigen positivity is considered as meningitis isolate for MIC interpretation and

treatment as per the CLSI recommendation

Table 2: Multilocus sequence types of penicillin resistant S. pneumoniae strains recovered in India

Lab id Serotype Multilocus sequence type ST

aroe gdh Gki recp Spi xpt ddl

BB 8839 23F *ST1476 1476

4 4 2 4 104 1 1

*Single locus variant of Spain®F- 1
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by Korea (54.8%), Hong Kong (43.2%), and
Taiwan (38.6%) with virtually no resistance
observed in India (0%). The prevalence of
erythromycin resistance was also very high in
Vietnam (92.1%), followed by Taiwan (86%),
Korea (80.6%), Hong Kong (76.8%), China
(73.9%) and India (1.3%) in 2004. Thereafter, a
clear and distinctive increase in the prevalence
and antimicrobial resistance rates among S.
pneumoniae isolates is continuously being
published independently in many Asian
countries.

At Christian Medical College, Vellore,
antimicrobial resistance to S. pneumoniae
was being monitored continuously for two
decades. Until late 1995 all the S. pneumoniae
isolated was consistently susceptible to penicillin.
Thereafter the proportion of PIRSP has been
steadily increasing over the last decade. This
includes 3.8% in 1996-97 among the clinical
isolates!'! 12.8% among carriage isolates;? 7.8%
in 2000 - 2001 among the clinical pathogens®;
and 1.48% in 1993-97 among clinical isolates.”!
Nevertheless, in 1999, a 4.6% (n = 25) which
included eight CSF isolates with intermediate
resistant to penicillin (0.125-1.0 pg/ml) was
reported. Likewise, point prevalence studies
reported by other groups in India also had similar
trends. This includes 7.3% (n = 11) isolates;"
15.4% (n = 2)¥ and 25% (n = 3);¥ 20% (n = 30)
with 0.12 - 1 pg/mL and 2 pg/mL of 26 and four
respiratory isolates respectively.['”

However, in 2008, the Clinical Laboratory
Standards Institute (CLSI) after re-evaluating with
the more recent clinical data published new MIC
penicillin break points for S. pneumoniae."! This
latest recommendation for the first time is based
on the clinical syndrome and route of penicillin
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administration. Further, this MIC break point tends
to change the earlier findings of PIRSP, published
in the literature up to early 2008, to a much lower
percentage for non meningitis isolates!'35810
and higher percentage of complete penicillin
resistance to meningitis isolates.®” However, this
particular study isolate antimicrobial MIC break
point interpretation remains valid as it conforms
to CLSI 2008 recommendation also.

The emergence of PRSP may be due to
extensive use of amoxicillin for the treatment
of upper respiratory tract infections in the
community. The appearance of resistant S.
pneumoniae may be related to clonal penetration
by resistant strains from neighboring countries. It
is important to note that Sri Lanka reports much
higher levels of penicillin resistance (> 90% in
2006-07- unpublished data; Southeast Asia
Pneumococcal Network Alliance). In this setting
Tamil Nadu may be a natural site where early
penetration is likely to occur.

The emergence of resistant isolates can be
effectively reduced by widespread pneumococcal
vaccination. The available 23-valent
pneumococcal polysaccharide vaccine for
adults covers more than 80% and 7-valent
pneumococcal conjugate vaccine for children
covers around 50% of the serotypes identified
in an Invasive Bacterial Infection Surveillance
(IBIS) study (unpublished data). Further, there
is an urgent need to establish a molecular
pneumococcal surveillance network in India to
monitor the antimicrobial resistance, serotype
distribution and MLST profile for preventive
strategies.

This case report highlights the following:
The emergence of PRSP may predispose for an
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increased incidence of IPD especially in children
with MDR profile resulting in clinical failure.

This finding signals the presence of the well-
known rapid disseminating Spanish 23F penicillin-
resistant clone in India

ACKNOWLEDGMENT

We acknowledge the use of the pneumococcal
multilocus sequence type database (Imperial
College, London, funded by Wellcome Trust).

REFERENCES

1. SongJH,LeeNY, Ichiyama S, Yoshida R, Hirakata Y,
FuW, et al. Spread of drug-resistant Streptococcus
pneumoniae in Asian countries: Asian Network for
Surveillance of Resistant Pathogens (ANSORP)
Study. Clin Infect Dis 1999;28:1206-11.

2. Lee NY, Song JH, Kim S, Peck KR, Ahn KM,
Lee Sl et al. Carriage of antibiotic-resistant
pneumococci among Asian children: A multinational
surveillance by the Asian Network for Surveillance
of Resistant Pathogens (ANSORP). Clin Infect Dis
2001;32:1463-9.

3. Song JH, Jung SI, Ko KS, Kim NY, Son JS, Chang
HH, etal. High prevalence of antimicrobial resistance
among clinical Streptococcus pneumoniae isolates
in Asia (an ANSORP study). Antimicrob Agents
Chemother 2004;48:2101-7.

4. Clinical and Laboratory Standards Institute.
Performance standards for antimicrobial
susceptibility testing, seventeenth informational

Announcement

10.

11.

supplement, CLSI document M100-S17. Wayne,
PA: Clinical and Laboratory Standards Institute;
2007.

Invasive Bacterial Infection Surveillance (IBIS)
Group, International Clinical Epidemiology Network
(INCLEN) Prospective multicentre hospital
surveillance of Streptococcus pneumoniae disease
in India. Lancet 1999;353:1216-21.

Lalitha MK, Thomas K, Manoharan A, Song JH,
Steinhoff MC. Changing trend in susceptibility
pattern of Streptococcus pneumoniae to penicillin
in India. Indian J Med Res 1999;110:164-8.
Kanungo R, Rajalakshmi B. Serotype distribution
and antimicrobial resistance in Streptococcus
pneumoniae causing invasive and other infections
in south India. Indian J Med Res 2001;114:127.
Wattal C, Oberoi JK, Pruthi PK, Gupta S.
Nasopharyngeal carriage of Streptococcus
pneumoniae. Indian J Pediatr 2007;74:905-7.
Capoor MR, Nair D, Aggarwal P, Gupta B. Rapid
diagnosis of community-acquired pneumonia
using the BacT/Alert 3D system. Braz J Infect Dis
2006;10:352-6.

Goyal R, Singh NP, Kaur M, Talwar V. Antimicrobial
resistance in invasive and colonising Streptococcus
pneumoniae in North India. Indian J Med Microbiol
2007;25:256-9.

Clinical and Laboratory Standards Institute.
Performance standards for antimicrobial
susceptibility testing; eighteenth informational
supplement. CLSI document M100 —S18. Wayne,
PA: Clinical and Laboratory Standards Institute;
2008.

Source of Support: Nil, Conflict of Interest: None declared.

National Workshop on Molecular Cytogenetics: Cancer Cytogenetics (solid tissue) by FISH
August 24-29, 2009
Department of Reproductive Biology, AIIMS, New Delhi, India

For more information:
ashutoshhalder@gmail.com or ahalder@aiims.ac.in
or login at www.aiims.ac.in (visit conference/workshop link)

Indian J Med Sci, Vol. 62, No. 12, December 2008



