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AMENDED ABSTRACT

RESULTS CONCLUSIONS

Background: Although antimicrobial resistance (R) rates among S. pneumoniae (SPN) and H. influenzae (HI) have increased o In general, susceptibility rates were relatively high for S. pneumoniae (729 isolates o Amoxicillin/clavulanate (MICy, 1 mg/L), ceftriaxone (MICq, 0.016 mg/L), cefepime ° Resistance to penicillin increased markedly from 2.9% in 1998 to 10.3% in 2003 e Resist i iillin i d ked| S
significantly in most countries in the last years, studies from Brazil report relatively low R rates among these pathogens. We analyzed tested) when Compared to data from other geographic regions (Tab|e 1)_ High-leve| MICo. 0.12 L), ci fl in (MICor. < 0.25 L), | fl in (MICo. 0.5 /L ] o ) ) esistance 10 penlCl IN INCreased marke y among .
- . _— ) N ) . (MICq, 0.12 mg/L), ciprofloxacin (MICq, < 0.25 mg/L), levofloxacin (MICe, 0.5 mg/L) among S. pneumoniae (Table 2). Susceptibility to trimethoprim/sulfamethoxazole L . -
the susceptibility (S) patterns of SPN and HI from Brazil (6 years) for significant trends. resistance to pen|C|II|n (M|C > 92 mg/L) was detected in onIy 7.0% of isolates and neumoniae |SO|ated in BraZII in the IaSt feW ears 1 998'2003
i e 0 - i 0 - and gatifloxacin (MICg, < 0.08 mg/L) were active against 100% of H. influenzae o/ i - - P y ’
Methods: 726 SPN and 566 Hi collected from 1998-2008. maini 1 o tract and bloodsiream nfocti bl resistance rates to erythromycin (8.5%) and clindamycin (3.4%) were also relatively 90, = Y- . decreased from 49.5 to 38.9% in the same period. Conversely, resistance rates to but remained relativelv low when combared to other aeoaraphic
ethods: an collected from - , mainly from respiratory tract and bloodstream infections, were susceptibility . . ) . ) )
S, . low. On the other hand, only 44.6% of isolates were susceptible to isolates at the respective susceptible breakpoints (Table 1). S : , : . y P gl
(S) tested by NCCLS broth microdilution methods against >30 drugs and the results analyzed by year. ] ) eryth romycin, C||ndamyc|n and tetracychne decreased dunng the StUdy penod
trimethoprim/sulfamethoxazole. areas of the world.
Results: Results are summarized below: Table 2.  Antimicrobial susceptibility of S. pneumoniae and H. influenzae from Brazil listed according to the year of isolation (Table 2)'
S5 vem G J All S. pneumoniae isolates were susceptible to levofloxacin (MICy, 1 mg/L) and (SENTRY Antimicrobial Surveillance Program, 1998 - 2003).
% S by year . . . . . i H :
gatifloxacin (MICs, 0.5 mg/L). However, 3.7% of isolates showed elevated ciprofloxacin 3% susoeptible/tesistant by year (o, {ested): e The prevalence of B-lactamase producing H. influenzae remained
Antimicrobial 1998 1999 2000 2001 2002 2003 : : : T
> : ° - ] . 5
- : - : : : MIC results (= 4 mg/L; Table 1) Antimicrobial agent 1998 1999 2000 2001 2002 2003 The prevalence 3-lactamase producing H. influenzae strains, as well as the susceptibility stable and moderately low (1 2.8%) durlng the study perlod.
Penicillin (PEN) 84(3)%/9 83(6)*/14 75(5)%/7 82(8)%/18 78(8)*/15 72(10)°/12 - ) ) L . .
Erythromycin (ERY)/Clarithromyci 85/90 88/100 91/92 90/91 94/90 91/94 , - : , : S. pneumoniae (103) (126) (120) (115) (0) (175) pattern of this pathogen against the antimicrobial agents evaluated remained very
Cingamyem oLy oo, o6, o5, oo o8, e  Resistance to ampicillin was detected in 12.8% of H. influenzae isolates (566 tested). I 435/ 6 45/5 6 e 05 0 o7 s S ers 72 0105
g:rifloxacrijn/L.ech)zlgzell_c):in ;gg;oo ;gg;oo ;gg;oo 128;;20 ;gg;oo 128;;20 All other antimicrobial agents tested were active against >95% of isolates; except Amoxicillin/Clavulanate 99.0/0.0 98.4/0.0 99.2/0.0 98.3/0.9 98.9/0.0 98.3/1.1 stable during the study period with only minor year-to-year variations (Table 2). ) Res|stance to resp”’atory ﬂuoroqu|no|ones (|ev0f|oxaC|n and
oramphnenico . . . . . g
Tetraoyeie (1D e Y so/05 T80 56/08 6506 trimethoprim/sulfamethoxazole (53.0% susceptible) and tetracycline (93.6% susceptible; gerroxime e i B I atifloxacin) was not detected among S. pneumoniae or H
eftriaxone .1/0. /2. .0/0. .1/0. .0/0. .0/0.
Trimethoprim/Sulfamethoxazole 50/58 52/58 51/55 40/48 39/54 89787 Table 1). Cefepime 99.0/0.0 99.2/0.8 100.0/0.0 99.1/0.9 100.0/0.0 97.1/0.6 9 g o. pneuy a ’
2% R (MIC, = 2 mg/L) to PEN. Erythromycin 85.4/12.6 88.1/10/3 90.9/8.3 90.4/8.7 94.4/3.3 91.4/7.5 . S. pneumoniae isolates from respiratory tract infections showed higher rates of influenzae isolated in Brazil by the SENTRY Prog ram (1 9908-
b, Blact T ducing strai Clindamycin 94.2/5.8 95.2/4.0 95.8/4.2 94.8/5.2 100.0/0.0 97.7/2.3
. B-lactamase producing strains. . . . R . . .
Table 1.  Antimicrobial susceptibility of S. pneumoniae and H. influenzae isolates from Brazil (SENTRY Antimicrobial Surveillance C|prof|oxacm- -/1.9° -/1.6° /1.7° -/5.2° -/1.9° -/8.0° resistance to pen|C|II|n, macrolides and trlmethoprlm/sulfamethoxazole when compared 2003) .
S—— R to PEN has | d marked| _ 5 ffrom 3 1o 10%). Rto T/S al \ated from 50 0 619 Program, 1998 - 2003) Chloramphenicol 99.0/1.0 97.6/2.4 99.2/0.8 100.0/0.0 98.9/1.1 100.0/0.0
onclusionsiiiito ds inereased markedly ameng) SEN over 6 years {from 8 to 10%). Ritofll/S alsolescalated irom SGito 6170, ’ - : Tetracycline 71.8/26.2 74.6/22.8 81.7/18.3 78.3/17.4 85.6/13.3 84.9/11.6 - - :
but S to ERY, CLI and TET significantly decreased among SPN strains. R to the antimicrobials tested remained very stable among Trimethoprim/Sulfamethoxazole 49.5/41.7 51.6/44.4 50.8/44.2 39.5/47.0 38.9/52.2 38.9/50.9 to isolates from bloodstream infections (Table 3)
HI with only some year-to-year variations. R to the newer fluoroquinolones was not detected and CHL showed an excellent spectrum MIC (mg/L) ° i i i i i iti
o e o o e o - o o, o . Continued longitudinal surveillance is critical to follow the
0 .
i i : 0 0 o ihle? 0 : a s iad .y . . . G epe 1 1 1 kil 1 1
Organismyantimicrobial agent (no. fested) 30% 90% Range % susceptible® % resistant Aplellly ALY EEIIED  CEEGT  EINE B4 9IS e  Penicillin-susceptible S. pneumoniae showed high rates of susceptibility to most antimicrobial susceptibility patterns of these important respiratory
Cefuroxime 96.7/0.0 100.0/0.0 100.0/0.0 96.1/0.0 100.0/0.0 97.2/0.9 ) ) )
- Azithromycin 100.0/- 100.0/- 100.0/- 99.2/- 100.0/- 100.0/- imicrobi i i 0 athogens in areas where resistance levels remain low and to
R S. DI;eur.n.cI)l/.”uae (729) - o - o o Tetracycline 95.6/4.4 83.8/1.2 95.0/5.0 94.6/3.9 97.6/2.4 96.2/3.8 antimicrobial agents evaluated, except trimethoprim/sulfamethoxazole (53.4% P g
enicillin <0. : <0.03-> : . Chloramphenicol 95.6/4.4 98.5/1.5 96.6/2.5 96.1/3.9 92.7/4.9 96.1/3.9 iNniti I I i I I I
. . 0 . . . .
Amoxicillin/Clavulanate <0.25 1 <0.25-8 98.6 0.4 Trimethoprim/Sulfamethoxazole  53.3/45.6 52.5/47.5 55.0/43.3 48.1/47.3 53.7/46.3 56.6/42.5 susceptible) and tetracycline (80.9% susceptible). As expected, penicillin-resistant initiate correlations with antimicrobial consumptlon
7 ilus i i i i ianifi i Cefuroxime <0.06 1 <0.06->8 90.7 8.7 . T
Streptococcus pneumoniae and Haemophilus influenzae represent major bacterial pathogens which are significant causes of respiratory . a. According to CLS/NGGLS breakpoints. strains showed lower rates of SUSCGpthI“ty to other B-lactams (00% and 92.2%
tract infections, bacteremia, and meningitis, especially in children and in the elderly. The emergence of antimicrobial resistance among Ceftriaxone 0.03 0.5 <0.008-8 99.4 0.6 b. Percentage of isolates with ciprofloxacin MIC at > 4 mg/L. All isolates were susceptible to levofloxacin and gatifloxacin in all
these pathogens has been widely reported and highlights the need for alternative agents for the treatment of these infections. Cefepime <0.12 0.5 <0.12->8 99.0 0.3 years. susceptibility to cefuroxime and ceftriaxone respectively), macrolides (70.0%
Erythromycin <0.25 <0.25 <0.25->32 90.0 85 c. All isolates were susceptible to amoxicillin/clavulanate, ceftriaxone, cefepime, ciprofloxacin, levofloxacin and gatifloxacin in S E L E C T E D R E F E R E N C E S
Since penicillin resistance in S. pneumoniae was first reported in the mid-1960s, increasing resistance to this compound, and other Clindamycin <0.25 <0.25 <0.25->16 96.4 3.4 g g;g:grg'n N — susceptibility to erythromycin), and trimethopri m/sulfamethoxazole (2.0% susceptible)
antimicrobial agents, has been reported worldwide. Therefore, it is extremely important to understand the local epidemiology of S. Ciprofloxacin 1 2 <0.25->2 -b 3.7° than penicillin-suscentible strains (Table 4) Clinical and Laboratory Standards Institute. (2005). Performance standards for antimicrobial susceptibility testing, 15 informational
pneumoniae in specific geographic settings, especially in developing countries, where invasive pneumococcal disease has a major Levofloxacin 1 1 <0.5-2 100.0 0.0 P P ’ supplement M100-S15. Wayne, PA:CLSI.
impact among children. Furthermore, resistance of H. influenzae to ampicillin began to emerge in the early 1970’s. Production of - Gatifloxacin 0.25 0.5 <0.03-1 100.0 0.0
; : ; ; P : Table 3.  Antimicrobial susceptibility of S. pneumoniae from Brazil according to type of infection (SENTRY Antimicrobial Surveillance D ) ___ ) ) ) - e ) Critchley IA, Blosser RS, Karlowsky JA, Yamakita J, Barth A, Sader HS, Mendes C, Teixeira L, Rossi F, Dias CAC, Jones ME, Thornsberry
lactamase (TEM-1 type) is the primary mechanism of resistance to ampicillin and other B-lactams, and the prevalence of B-lactamase Chloramphenicol <2 4 <2-16 99.2 0.8
" (T Pe) , i . Y , . { ° p Program, 1998 - 2003) EREG,  ninleresle) susespil iy eif s, pretmenas iem Eler eesering 4o peiel i suseepil sl iy i, C, Sahm DF. (2001). Antimicrobial resistance in respiratory pathogens isolated in Brazil during 1999-2000. Brazilian Journal of Infectious
positive H. influenzae varies considerably between geographic regions. Tetracycline <2 >16 <2->16 82.0° 18.0 ’ : Diseases 5:294-304
_ o _ , , , _ Trimethoprim/Sulfamethoxazole ! >2 Sl 44.6 38.1 % susceptible/resistant® by objective (no. tested) % susceptible/resistant by penicillin susceptibility category (no. tested)?
In this study we present data and assess trends on antimicrobial resistance among S. pneumoniae and H. influenzae isolates from both Vancomycin 0.25 0.5 <0.12-1 100.0 0.0 0 P y b ' Di Fabio JL, Castafieda E, Agudelo Cl, La Hoz, et al. (2001). Evolution of Streptococcus pneumoniae serotypes and penicillin susceptibility
invasive and non invasive infections in Brazilian medical centers participating in the SENTRY Antimicrobial Surveillance Program. o _ _ in Latin America, SIREVA-Vigia Group, 1993 to 1999. Pediatric Infectious Disease Journal 20:959-967.
H. infl (566) Antimicrobial agent BSI® (93) CARTI® (610) Pneumonia® (25) Antimicrobial agent Susceptible (571) Intermediate (107) Resistant (51)
. influen
e _Z_a? . . Gales AC, Sader HS, Jones RN. (2002). Respiratory tract pathogens isolates from patients hospitalized with suspected pneumonia in
M AT E R I A L S A N D M E T H O D S Amplclllller =< >4 <1->4 86.0 14.0 Penicillin 88.2/4.3 76.7/7.8 80.0/8.0 ArnadeiniElemulEreis 100.0/0.0 100.0/0.0 80.4/5.9 Latin America: frequency of occurrence and antimicrobial susceptibility profile: results from the SENTRY Antimicrobial Surveillance
Amoxicillin/Clavulanate 0.5 1 <0.06-4 100.0 0.0 Amoxicillin/Clavulanate 98.9/0.0 98.4/0.5 100.0/0.0 Cofuroxime 99.8/0.0 T T Program (1997-2000). Diagnostic Microbiology and Infectious Disease 44: 301-311.
Cefuroxime 1 2 <0.06->8 98.1 0.2 Ceftriaxone 98.9/1.1 99.2/0.3 96.0/4.0 T B o
Study Design: The SENTRY Antimicrobial Surveillance Program monitors antimicrobial resistance patterns of predominant pathogens Ceftriaxone <0.008 0.016 <0.008-2 100.0 - Seeplie 98.9/0.0 99.0/0.3 96.0/4.0 Ceftriaxone 100.0/0.0 100.0/0.0 92.2/3.9 Koeth LM, Felmingham D, Jacobs MR, Rossi F. (2004). Antimicrobial resistance of Streptococcus pneumoniae and Haemophilus
causing nosocomial and community-acquired infections through sentinel medical centers worldwide. Four medical centers participate Cefepime <0.06 0.12 <0.06-0.5 100.0 B} E 94.6/4.3 89.3/9 2 88.0/8.0 Cefepime 100.0/0.0 99.1/0.0 88.2/3.9 influenzae in Sao Paulo, Brazil from 1996 to 2000. International Journal of Antimicrobial Agents 23:356-361.
n th.e program |r.1 Brazil. These centers ar? located in f.our distinct C.)ItIeSZ Sa.o Paulo,.FIorlanopollls, POI.‘tO Alegre and BraS|I|a.l The _ Azithromycin 1 2 <0.5-8 99.8 - Clindamycin 97.8/2.2 96.1/3.8 96.0/4.0 Erythromycin 92.8/5.6 84.1/15.0 70.0/28.8 Morrissey |, Robbins M, Viljoen L, Brown DFJ. (2005). Antimicrobial susceptibility of community-acquired respiratory tract pathogens
monitored infections for these pathogens included mainly community-acquired respiratory tract infections and bloodstream infections. Ciprofloxacin <0.25 <0.25 <0.25 100.0 = Ciprofloxacin -/3.2¢ -/3.8° -/4.0° Clindamycin 97.2/2.8 93.4/5.7 94.1/5.9 in the UK during 2002/3 determined locally and centrally by BSAC methods. Journal of Antimicrobial Chemotherapy 55:200-208.
Levofloxacin <0.5 <0.5 <0.5 100.0 - Levofloxacin 100.0/0.0 100.0/0.0 100.0/0.0 Ciprofloxacin -/3.3° -/3.7° -/7.8° _ _ . o o o .
Bacterial Isolates: A total of 729 S. pneumoniae and 566 H. influenzae strains were collected during the 1998-2003 period and evaluated Cerfleraeti <0.03 <0.03 <0.03-0.06 100.0 _ Gatifloxacin 100.0/0.0 100.0/0.0 100.0/0.0 P TG TG G National Cqmmlttee for Clinical Laboratory Standards. (2003) Methods for dilution antimicrobial susceptibility tests for bacteria that
in the present study. Only one isolate per patient, determined to be clinically significant based on local criteria was included in the Chloramphenicol <5 5 216 96.2 35 Chioramphenicol 100.0/0.0 99.0/1.0 100.0/0.0 .0/0. .0/0. .0/0. grow aerobically. Document M7-A6. Wayne, PA:NCCLS.
. . . e e . . . = - - ) ) AL S - Gatifloxacin 100.0/0.0 100.0/0.0 100.0/0.0
analysis. Th? |sc?lates were identified at th.e part|C|pat|.ng institutions b)_/ the routine methodology in use at each laboratory. U;.)on. |.'ece|pt Tetracycline <2 <2 <2-16 93.6 3.7 Tetracycline 78.5/20.4 79.0/18.2 96.0/4.0 ClemEmsieies] 99.3/0.7 100.0/0.0 96.1/3.9 Niederman MS. (2004). Review of treatment guidelines for community-acquired pneumonia. American Journal of Medicine 117(Suppl
at the coordinating center (JMI Laboratories, North Liberty, 1A, USA), isolates were subcultured onto blood agar to ensure viability and Trimethoprim/Sulfamethoxazole <05 -4 <0.5->4 53.0 420 e 58.1/34.4 49 6/48.7 40.0/52.0 ' ) ) ) 3A):51S-57S.
purity. Confirmation of species identification was performed with Vitek (bioMerieux Vitek, Hazelwood, MO, USA) or conventional methods, Tetracycline 80.9°19.1 87.5°/12.5 83.0°/17.0
as required. a. According to CLSI/NGCLS breakpoints. a. According to CLIS/NGGLS breakpoints. Trimethoprim/Sulfamethoxazole 53.4/26.5 17.8/58.9 2.0/88.2 Sader HS, Fritsche TR, Mutnick AH, Jon.es RN. (2003). .Contemporary evalluation of the in vitro activity and §pec'trum .of cefdinir compe'lred
) ) _ _ to other orally administered antimicrobials tested against common respiratory tract pathogens Diagnostic Microbiology and Infectious
Antimicrobial Susceptibility: Susceptibility testing was performed by reference broth microdilution methods as described by the Clinical R . BSI = bloodstream infections. ; ; Disease 47:515-526.
_ R _ _ c. lIsolates with ciprofloxacin MIC at > 4 mg/L. c. CARTI = community-acquired respiratory tract infection. a. According to CLSI/NCCLS breakpoints.
and Laboratory Stanleards |nStItl.Jte (CLSI, formérly NCCLS). Antlml|crob|al agents were obtained frorn the respectlve. manufacturers d. Inclides susceptible andlintermediate strains. d. Pneumonia in hospitalized patients. b. Isolates with ciprofloxacin MIC > 4 mg/L. Sader HS, Gales AC, Granacher TL, Pfaller MA, Jones RN. (2000). Prevalence of antimicrobial resistance among respiratory tract isolates
or purchased from Sigma Chemical Co. (St Louis, MO, USA). Quality control was performed by testing S. pneumoniae ATCC 49619 . Based on the result of the B-lactamase test. o eoleies Wi SEEleEeT G 24 el  [reluEles SussEEE S A e S, in Latin America: Results from SENTRY Antimicrobial Surveillance Program (1997-98). Brazilian Journal of Infectious Diseases 4:245-
and H. influenzae ATCC 49247, among other control strains. 254.




