Suscepﬁbi]ity of Streptococcus pneumoniae and Haemophilus influenzae in 1997:

Results of a Hospital-Based Study

JOEL E. MORTENSEN, MICHAEL R. JACOBS, LAURA M. KOETH

St. Christopher's Hospital St. Christopher’s Hospital for Children, Philadelphia, Pennsylvania;

for Children
Erie Avenue at Front Street .

Case Western Reserve University, Cleveland, Ohio;

Philadelphia, PA 19130 Laboratory Specialists, Inc., Westlake, Ohio

C19

To monitor the current levels of resistance in the United States, a total of 3,334 Haemophilus influenzae and 3,241 Streptococcus pneu-
moniae strains isolated from respiratory and biood sources were tested at 47 US hospitals. The E-test method was used to determine

" MICs. For S prisumoniae, 24.9% were penicillin intermediate and 15.1% were penicilin resistant; 34% of H influenzae were B-lacta-
mase positive. .

This study showed that B-lactam-resistance remains high in both species and that macrolide resistance is Increasing in S prneumoniae:
26.3% of S preumoniae wers resistant to clarithromycin, which includes 6.8% of the penlcillin-susceptible and 5§5.7% of the
penicilin-nonsusceptible strains. Among S pneumoniae, 30 strains had ciprofioxacin MICs of >8 ug/mi, representing the emergence

of quinolone-resistant strains, Amoxicilin/clavulanic acld was the most active oral agent against S pneumoniae. Only one
B-lactamase-negative ampicilin-resistant H influenzae straln was found. Amoxicilin/clavulanic acid, cefixime, and ciprofloxacin were the
most active agents against H influenzae, with no resistant strains,

Following submission of the. abstract, we analyzed additional data, determining major differences in susceptibility in different geographic
regions and age groups. The highest rate of B-lactamase production was in the southeast reglon (36.8%), in patients younger than 2
years (41.8%), and in patients aged 3 to 10 yaérs (37.3%). S prneumoniae penicillin resistance {including penicilin-ntermediate and
-resistant isolates) was highest in the south central (55.3%), followad by the southeast (43.0%). The peniciliin resistance rate was nearly
50% in patients younger than 2 years and 45% in patients aged 3 to 10.

* The rate of resistance of S pneumoniae to penicillin has increased since it was first reported in 1967
Penicilin resistance rates (Including both intermediate and resistant strains) as high as 35.5% have been reported recently'

* Similarly, since B-lactamase production was first reported in 1964, the percéntage of strains producing the enzyme has increased
36% of H influenzage isolates tested positive for B-lactamase production in a 1994-1995 study’

= in light of the changing antimicrobial resistance of these two important respiratory pathogens and the impact their resistance has on
therapy, continuing to monitor their susceptibility patterns Is more important than ever

Isolates
 From January to December 1997, 3,334 H influenzae and 3,241 S pneumoniae isolates were collected from respiratory and blood
sources (Table 1) .
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* S pneumoniae isolates were identified at participating hospitals based on gram stain, colony morphology, and bile solubllity or
optochin tests

» H influenzae was Identified based on gram stain, colony morphology, and XV factor requiremment or porphyrin tests

» The 47 participating hospitals, located throughout the United States, were divided into six geographic areas for regional data analysis
(Table 2) .

Susceptibility Test Methods

- @ B-Lactamass testing of H influenzae strains was performed using the nitrocefin method

» Amoxicilin/clavulanic acid, ampicillin (H influenzae only), penicilin (S pneumoniae only), cefixime, cefprozil, ciprofioxacin, and cla-
rithromycin MICs were determined by E-test procedures by participating hospitals
« S pneumoniae isolates iested using Mueller Hinton with 5% sheep blood agar (Reme!, Lenexa, Kansas), and H influenzae isolates
tested using Hemophilus Test Mediurm (HTM) (Remel)
All plates were incubated for 18-24 hours in 5% CO, atmosphere
« Quality control arganisms were tested once before clinical isolates were tested and subsequently each time clinical isolates were tested
H influenzae (ATCC 49247)
H influenzae (ATCC 497606)
S pneumaoniae (ATCC 49619)
Escherichia coll (ATCC 35218)
« Quality control and patient isolate results were repeated if any quality control values were outside expected limits
s Strains that demonstrated unusual susceptibility patierns were sent to a central laboratory for further testing by NCCLS reference
procedures®
These included H influenzae isolates resistant to amoxicilin/clavulanic acid, cefiime, and/or ciprofloxacin and S pneumoniae
isolates with ciprofloxacin MICs =8 pg/ml
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Table 2. Distribution of S p iae and H infl 1sol by US Region

% Strains Submitted

Region Participating Hospitals S pneumoniae H influenzae

North Central Rust/Presbyterian St. Luke, Chicago, 1L 16.5 16.9
University of lowa Hospital and Clinic, lowa City, IA
University of Kansas, Kansas City, KS
Cardinal Glennon Children's, St. Louls, MO
Creighton University/St, Joseph, Omaha, NB
; . Sloux Valley Hospital, SIoux Falls, SO - :
L i . Medlca] Collage of W|sconsln Mllwaukea. wi’ L
Norifeast: R 246

« A total of 60.1% of S pneumoniae were susceptible to penicillin, 24.8% were intermediate, and 15.1% were resistant (Fig 1)

Fig 1. S pneumoniae penicillin susceptibility
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« Highest rates of penicillin resistance were in the South Central and Southeast regions (Fig 2)

Fig 2. S pneumoniae penicillin susceptibility by US region
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¢ Highest rates of B-lactamase production were in the South Ceniral and Southeast regions (Fig 3)

Fig 3. Percent B-lactamase—-positive H influenzae by US region
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MIC Results for S pneumoniae (Table 3)
Table 3. S pneumoniae Summary of Susceptibility Data (N = 3,241)
% lsolates Interpretive Criteria (pg/mi)
Antimicrobical Agent so-.  MiGgp  Susceptible, Intermediate’~ Resistant. ' Siisceptible. Intermediate’; Resistant -
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= Of the 3,241 S pneumoniae isolates, 96.3% were susceptible to amoxicillin/clavulanic acid, compared with a 60.1% susceptible rate
for penicillin
All the penicillin-susceptible strains, 99.6% of the penicillin-intermediate strains, and 76.0% of the penicilin- reslstant strains were
susceptible to amoxicillin/clavulanic acid
® 73% of S pneumoniae were susceptible to clarithromycin
93.0% of penicilin-susceptible strains, 53.3% of penicillin-intermediate strains, and 26.6% of penicillin-resistant strains were
susceptible to clarithromycin
* Interpretive criteria {susceptible, intermediate, and resistant categories) have not been defined for cefixime, cefprozil, and ciprofloxacin
against S pneumoniae
MICggs for these drugs were higher than for penicillin
Nonetheless, these drugs should be evaluated individually based on their peak serum levels and time above MIC
0.9% of S pneumoniae isolates tested had elevated ciprofloxacin MICs (>8 pig/ml)

MIC Resuilts for H influenzae (Table 4)

Table 4. H Influenzae Summary of Susceptibility Data (N = 3,334)

% lsolates Interpretive Criteria
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* All H influenzae strains were susceptible to amoxicillin/clavulanic acid, cefixime, and ciprofloxacin
 The cefprozil rate was significantly lower at 82.5%
* The rate of B-lactamase-negative ampicillin-resistant (BLNAR) strains remains very low (0.03%)
*» H influenzae clarithromycin values were affected by the CO, incubation used in the E-test procedure
Results are typically one 2-fold dilution higher than reference MIC results. Thus, clarithromycin H influenzae susceptibillty rates are
lower than in other published studies?
However, clinical studies that have used bacteriologic eradication as a measure of outcome Indicate that lower breakpoints for
H influenzae versus macrolides for otitis media may be more appropriate*®



« The highest rates of B-lactamase production were in patients younger than 2 years {41.8%) and in those from 3 to 10 years (37.3%)
The penicilin-reslstant rate (comprising both intermediate and resistant isolates) was nearly 50% in patlents younger than 2
years and 45% in those 3.to 10 years

~Both of these rates are higher than the overall average resistance rate of 40% (Table 5)

Table 5. Age Variation in B-Lactam Susceptibllity of S pneumoniae and H influenzae

H influenzae 8§ pneumoniae
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Table 6. S y of MIC Results by US Region
Ampicillin* Amoxicillin/
Penicillint (o} ic Acid C Cefprozil Ciprofloxacin Clarithromycin®
Haemophilus influenzae
MiICog >256 2 0.06 16 0.03 32
%S 64.8 100 100 82,6 100 46.1 (83.8)
N CENTRAL . MiCio 64 2 0.06 32 0.03 32
%S 64.6 100 100 814 100 37.3(81.2)
MICao >256 2 0.08 16 0.03 32
100
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* B-Lactam resistance remains high in both species and macrolide resistance Is increasing in S pneumoniae compared to prior studies®
» Although quinolone resistance In S prieumoniae is rars, its emergence is a serlous consideration for the clinician

« Amoxicilin/clavulanic acid was the most active oral agent against 8 pneurmoniae

* BLNAR H influenzae strains remain rare

o Amoxicilin/clavulanic acid, cefixime, and ciprofloxacin were the most active agents against H influenzae

o B-Lactam resistance is highest in the South Central and Southeast regions of the United States and in children younger than 10 years
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