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DISCUSSION

As useful antimicrobial agents, the B-lactam
antibiotics play an important role in treating
infection in the pediatric population, in which, CPMs
have the broadest spectrum and greatest stability
against hydrolysis by B-Iactamasesm. CPMs have
been regarded as a dependable drug for treating K.
pneumoniae infections. However, with its increasing
clinical usage, CPM-resistant K. pneumoniae
are becoming more and more pervasive throughout
the world™, but few phenotypic and genotypic
investigations on CPM-resistance K. pneumoniae has
been reported in China™ ™. This is the first study
describing the 5-year prevalence of
CPM-non-susceptible K. pneumoniae and their
genetic characteristics responsible for CPMase
production in a pediatric hospital in China.

Our study showed that the percentages of
CPM-non-susceptible K. pneumoniae increased from
7.8% in 2010 to 20.7% in 2014 in our hospital. In
addition, an increase in resistance was observed for
imipenem and meropenem in our study, which is
similar to the CHINET (antimicrobial resistance
surveillance network in China) data™. Furthermore,
we compared our data and the data from the
children’s hospitals in CHINET?. The increasing

trend of drug resistant rates of imipenem and
meropenem are similar, but the resistant rates against
imipenem and meropenem varied in different
hospitals and the rates in our hospital are higher than
the others™??. The possible interpretation for this
difference is that patients in different hospitals have
different clinical needs, which leads to different
prescribing habits of doctors in different hospitals.
Because most patients in our hospital have been
treated in other hospital before and have limited
antibiotic choices, imipenem and meropenem might
be utilized more frequently in our hospital, resulting in
higher resistant rates of these drugs.

The most common mechanism for CPM
resistance is the production of CPMases. In recent
years, there have been many reports of
CPMase-producing K. pneumoniae worldwide and
the main types of CPMases reported in Asia and
Europeare are IMP, VIM, and NDMPZ2 Two
genotypes, namely IMP-4 and IMP-8, are prevalent
in China®®. In our hospital, IMP-4 type K.
pneumoniae was the predominant genotype from
2010 to 2012, but NDM-1 genotype became the
predominant one in 2013 and 2014. NDM-1 type
strains have been recently described and are calling
more and more attentions because of its resistance
to most antibiotics™ .

Table 5. Antimicrobial Resistance Profiles of Different Genotypes of K. pneumoniae Strains

Antimicrobial IMP-4 type (92) IMP-8 type (3) NDM-1 type (65) KPC type (6) Undetermined (13)
Agent %R %l %R %l %R %I %R %I %R %I
AM 100 0 100 0 100 0 100 0 100 0
cz 100 0 100 0 100 0 100 0 100 0
CTX 100 0 100 0 100 0 100 0 100 0
CAZ 98.9 1.1 100 0 100 0 100 0 100 0
FEP 82.6 13.0 66.7 333 100 0 100 0 84.6 7.7
ATM 84.8 0 100 0 89.2 0 100 0 69.2 0
AMC 100 0 100 0 100 0 100 0 100
TZP 46.7 18.5 100 0 89.2 7.7 83.3 16.7 76.9 7.7
IMP 50.0 42.4 0 66.7 96.9 3.1 100 0 53.9 38.4
MEN 78.3 16.3 66.7 0 100 0 100 0 84.6 0
STX 69.6 0 333 0 84.6 15 66.7 0 84.6 0
GEN 64.1 1.1 66.7 0 72.3 15 83.3 0 76.9 0
ANK 12.0 2.2 0 0 4.6 15 50 0 7.7 0
CIp 21.7 9.8 333 0 10.8 21.5 66.7 0 30.8 7.7
CL 0 0 0 0 0 0 0 0 0 0

Note. AM, Ampicillin; CZ, Cefazolin; CTX, Cefotaxime; CAZ, Ceftazidime; FEP, Cefepime; ATM, Aztreonam;

AMC, Amoxicillin-clavulanic; TZP,

Piperacillin-Tazobactam;

IMP, Imipenem; MEN, Meropenem; STX,

Trimethoprim-sulfamethorazole; GEN, Gentamicin; ANK, Amikacin; CIP, Ciprofloxacin; CL, Colistin. R, resistant, |,

intermediate.
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In the present study, the CPM-non-susceptible K.
pneumoniae isolates showed a high rate of drug
resistance to B-lactam antibiotics except aztreonam
and piperacillin-tazobactam. It is worthwhile to note
that 179 nosocomial K. pneumoniae isolates from
selected pediatric departments have high rates of
intermediate and resistance to CPM. The frequencies
of resistance to imipenem and meropenem were
68.2% and 87.2%, and the rates of the intermediate
to them were 26.8% and 8.4%, respectively.
Therefore, it is suggested that imipenem and
meropenem should be assessed at one time in order
to find more CPM-non-susceptible K. pneumoniae.
The CPM-non-susceptible K. pneumoniae isolates in
our study showed the lowest resistance to amikacin
(10.1%), followed by ciprofloxacin (20.7%), which
may be due to these two drugs were rarely used in
children because of their major side-effects.

In summary, the present study is generally to
report on the characteristics of CPM-non-susceptible
K. pneumoniae isolates from a pediatric hospital in
China. The production of MBL, including two
genotypes IMP and NDM, is one of the important
mechanisms of CPM-non-susceptible of K.
pneumoniae isolates in our pediatric setting. It is
necessary to strengthen the surveillance of drug
resistance and to gain an understanding of the
characteristics and mechanisms of CPM-non-
susceptible K. pneumoniae infections among the
local pediatric population, which may help us better
understand the prevalence of CPMase-producing K.
pneumoniae and contribute to effective controls of
the drug-resistant strains in pediatric clinics.
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