
THE CHILDREN’S HOSPITAL  VOLUME XIX   NUMBER 4 July 2004 
 
 
 
 
 
 

 

 
Annua
make m
have b
bacteri
Microb
year.  T
recomm
 
Table 
factor i
ESBL 
aztreon
organis
drug fo
are hig
commo
 

 

Bugs and Drugs:  2003 Antimicrobial Susceptibility 

CONTAGIOUS COMMENTS 
Department of Epidemiology 

Ann-Christine Nyquist, MD, MSPH and Marti Roe, SM, ASCP 

lly, we publish the TCH Microbiology Lab’s antimicrobial susceptibility tables to provide you with information to 
ore informed antibiotic decisions.  The antibiotic susceptibilities we publish provide information on isolates that 

een tested at The Children’s Hospital and may not represent the general pediatric population.  Additionally, many 
a isolates may have additional susceptibilities that are not reported on the lab computer requiring a call to the 
iology Laboratory (303-861-6703) for additional information.  This year, we will publish our antibiograms twice a 
he National Committee for Clinical Laboratory Standards (NCCLS), sets standards for testing as well as reporting 
endations.  Results from January to December 2003 are summarized in the tables below. 

1 shows the susceptibility patterns for gram-negative organisms.  Increasing third generation cephalosporin use is a 
n the development of extended spectrum beta-lactamases (ESBL) by gram-negative organisms.  The presence of 
is currently reported for E.coli and Klebsiella species, and indicates resistance to pencillins, cephalosporins and 
am.  Carbapenems are often the only antibiotic choice.  Nosocomial outbreaks have been reported with these 
ms and patients require appropriate isolation measures.  Ciprofloxacin has recently been approved as a second-line 
r use in children older than 1 year for complicated urinary tract infections and pyelonephritis.  Since beta-lactams 
hly concentrated in the urine, and most E. coli are susceptible to cephalosporins, use of the quinolones should not 
nly be necessary. 

TABLE 1.       Antimicrobial Susceptibilities at The Children’s Hospital – 2003 
Gram Negative Organisms (% susceptible) 
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ORGANISMS 

N
U

M
B

ER
 O

F 
IS

O
LA

TE
S 

A
m

pi
ci

lli
n 

/ 
A

m
ox

ic
ill

in
 

(IV
 / 

P
O

) 

C
ef

az
ol

in
 / 

ce
ph

al
ex

in
 

(IV
 / 

P
O

) 

C
ef

ur
ox

im
e 

/ 
ce

fa
cl

or
 

(IV
 / 

P
O

) 

C
ef

ot
ax

im
e/

 
ce

ftr
ia

xo
ne

 
(IV

) 

G
en

ta
m

ic
in

 
(IV

) 

To
br

am
yc

in
 

(IV
) 

Tr
im

et
ho

pr
im

 / 
su

lfa
 

(IV
 / 

P
O

) 

C
ip

ro
flo

xa
ci

n2  
(IV

 / 
P

O
) 

Haemophilus species 1 42 14   100   79  

Citro. amalonaticus   19 11 5 16 89 89 89 89 100 
Citrobacter freundii  24 38 4 62 92 92 92 71 96 
E. coli  837 51 95 98 99 97 99 69 98 
Enterobacter aerogenes 16 6 6 56 56 94 94 100 100 
Enterobacter cloacae 77 12 4 36 73 96 96 84 92 
Klebsiella pneumoniae  85 R 92 89 96 100 99 89 99 
Klebsiella oxytoca  36 R 67 83 94 100 100 94 100 
M. morganii  14 0 0 0 100 100 100 71 100 
Proteus mirabilis  35 91 91 100 100 97 97 94 100 
Salmonella species 21 76   90   90 100 
Serratia marcescens  39 0 0 0 79 95 90 90 87 
Shigella sonnei 29 3   100    100 
Shigella species  13 54   100   85 100 
Testing by Microscan panels (except Haemophilus by e-test). 
1 May include > 1 isolate / patient.  

R = Resistant. 
Blank = Test not done at TCH; check literature. 

2 The fluoroquinolone class is generally not FDA approved for use in children < 18 yrs (see text). 



Table 2 confirms the highly resistant patterns for most pseudomonads, especially in the cystic fibrosis patient population.  
Many patients that are highly antibiotic exposed will require carbapenems or quinolones for treatment of serious 
pseudomonas infections.  (See Pharmacy guidelines for recommended uses for fluoroquinolones.) 
 

TABLE 2.            Antimicrobial Susceptibilities at The Children’s Hospital – 2003 
Non-Enterobacteriaceae (% susceptible) 

  ANTIMICROBIALS 
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Acinetobacter baumanii/hae 14 71 64 71  9 86 71 71 79 
Pseudomonas aeruginosa 146 84 90 87 81 70 84 84 71 94 

• Non-mucoid strains1 171 43  74  75 64 53  43 

• Mucoid strains1 167 57  77  75 66 49  57 

A. xylosoxidans1 32 63    --- 44 6  --- 
1 Cystic fibrosis isolates by e-test.  May include >1 isolate/patient. 
2 Not FDA approved for use in children < 18 yrs. 

Other testing by Microscan panels. 
Blank = test not done at TCH. 

 
Table 3 shows the results for gram-positive organisms (except for Streptococcus pneumoniae, which is shown in Table 
4).  The microbiology laboratory is doing a new test (PBP2) that will identify if a S. aureus isolate is MRSA at a much 
earlier time than previous tests. 

We are seeing increased numbers of MRSA, particularly community acquired MRSA (CA-MRSA), which entails strict 
isolation procedures.  (See TCH Infection Control Policy IC-004A, “Drug Resistant Organisms, Guidelines.”) 

TABLE 3.   Antimicrobial Susceptibilities at The Children’s Hospital – 2003 
Gram Positive Organisms (% susceptible) 
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Staph aureus            
• Staph aureus (MSSA) 1 181 12  100 100  100 85 88  100 
• Staph aureus (MRSA) 1 103 0  0 0  100 19 47  100 
Coag negative staph             
• Staph hominis/hominis  23 4  43 43  74 30 83  100 
• Staph epidermidis  104 2  18 18  69 21 56  100 

*    97  57 80   
* S < 0.12 I = 0.25 - 2 R >  4      Viridans strep group 30 

50 47 3      
Enterococcus faecalis  48  100        1002 

Enterococcus faecium  8  88        1003 

1 May include > 1 isolate / patient. 
2 Gentamicin Synergy Screen 96. 

3 Gentamicin Synergy Screen 100. 

The majority of CA-MRSA isolates cause skin infections and may be susceptible to clindamycin or TMP/SMZ.  Now 
more than ever, it is important to get a good microbiologic sample for culture because of the increased incidence of CA-
MRSA.  Additionally, clindamycin may not be adequate treatment because the national average for clindamycin inducible 
enzyme is approximately 50% (positive D-test).  Life threatening infections necessitate the use of vancomycin until 
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susceptibilities are known.  Increased use of antibiotics, especially fluoroquinolones, vancomycin, third generation 
cephalosporins, and antibiotics with potent anti-anaerobic activity, have been associated with increased rates of MRSA 
and VRE colonization within hospitals. 
 
New NCCLS reporting recommendations suggest breakpoints for penicillin susceptibility of viridans strep group as noted 
by the asterisk in Table 3.  Most enterococci are still susceptible to ampicillin.  TCH had no vancomycin resistant 
enterococcus (VRE) isolates in 2003 until the spring of 2004 with a positive wound culture. 
 
Table 4 shows the susceptibilities for Streptococcus pneumoniae.  We continue to see decreased numbers of invasive 
isolates with the usage of conjugate pneumococcal vaccine.  Only 83% of isolates for invasive disease, bacteremia or 
meningitis, are susceptible to penicillin.  Penicillin resistance is conferred by an alteration of penicillin-binding proteins, 
which also affects the susceptibilities for cephalosporins. 
 
We recommend vancomycin and a third generation cephalosporin plus / minus rifampin as the drug of choice for children 
with S. pneumo meningitis or severe sepsis until you have the results of susceptibilities.  Seven percent of localized 
respiratory isolates from nasopharynx, sinus and ear taps are highly resistant to penicillin with an MIC > 2.  This 
continues to be an improvement from 2002 with over 20% of isolates with high-level resistance to penicillin.   
 
TABLE 4.           Antimicrobial Susceptibilities at The Children’s Hospital – 2003 

S. pneumoniae (% susceptible) 
ANTIMICROBIALS 

Penicillin Cefotaxime Erythromycin Clindamycin TMP/SMZ 
ORGANISMS 
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S < 0.06 I = 0.12-1 R > 2 S < 0.5 I = 1 R > 2 % 
susceptibility 

% 
susceptibility 

% 
susceptibility

S. pneumoniae 
Invasive (systemic)  18 83 11 6 94  6 100 72 83 

           

  S < 0.06 I = 0.12 -1 R > 2 S < 1.0 2 > 4    

S. pneumoniae 
Localized (respiratory)  59 59 34 7 97  3 63 54 59 

Testing by e-test. 
 
At TCH, we continue to see increasing numbers of yeast and fungal infections in our ever-increasing immune 
compromised populations.  An antifungal ordering form now complements the existing neonatal and pediatric 
antimicrobial order forms.  Standardized antifungal susceptibility testing is in its early stages of development with 
NCCLS standards available only for yeasts.  Currently, our antifungal susceptibility testing is done in Dr. Mike Rinaldi’s 
laboratory at the University of Texas, San Antonio.  Eight Candida albicans isolates were sent for testing with 
fluconazole, itraconazole and flucytosine (5-FC) susceptibilities reported in Table 5.  Candida albicans has been 
uniformly susceptible to amphotericin B.  Breakpoints for fluconazole are based on experience with mucosal infections, 
but are consistent with limited information available for invasive infections due to Candida spp.  Isolates of C. krusei are 
assumed to be intrinsically resistant to fluconazole.  Itraconazole breakpoints are based entirely on experience with 
mucosal infections and data supporting breakpoints for invasive infections due to Candida spp. are not available.  
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TABLE 5.    Antimicrobial Susceptibilities at The Children’s Hospital – 2003 
Candida albicans (# isolates susceptible) 

ANTIMICROBIALS 
Fluconazole Itraconazole Flucytosine 

ORGANISMS 
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S < 4.0 I = 8 - 32 R > 64 S < 0.125 I = 0.25 – 0.5 R > 1.0 S < 4.0 I = 8 – 16 R > 32 

Candida 
albicans 8 7 1  1   5   

Testing by UTHSC (at San Antonio). 
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NCCLS has established and published standard methods for testing the filamentous fungi (i.e., Aspergillus), but no cutoffs 
have been determined.  
 
Throughout the hospital setting and in the community, we continue to see more difficult to treat infections, often with 
more resistant organisms.  Smart use of antibiotics in the narrowest spectrum possible, with appropriate cultures, will help 
to preserve our ability to treat these infections.  The decision to prescribe antibiotics in patients likely to benefit is only 
made more difficult when we have a difficult time deciding when to start them and knowing when to stop.  Obtaining 
appropriate specimens for microbiologic diagnosis, limiting use of antimicrobial prophylaxis, and narrowing antimicrobial 
coverage when susceptibilities are known, are principles that will help keep antibiotics in our armamentarium fighting 
infection.  
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