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Meropenem is a promising carbapenem antibiotic as an empirical monotherapy in patients 
with febrile neutropenia (FN). With the limited data of the therapy in pediatric patients, the authors 
conducted this study to evaluate the efficacy and safety of meropenem as empirical antibiotic therapy 
in 30 pediatric cancer patients with FN (mean age = 7.5 years), who were admitted to King Chula­
longkom Memorial Hospital from May 2000 to December 2001. Meropenem 60 mglkg/day was given 
intravenously every 8 hours. The efficacy of meropenem was assessed as successful, inconclusive and 
failure on days 3 and 5 of the therapy and compared to that of other empirical antibiotics used from 
January 1997 to April 2000. The study showed that six blood culture specimens (20%) grew organisms, 
half of which were considered to be contaminants, and six urine culture specimens (20%) grew gram 
negative rod bacteria. On day 3 and 5 of the therapy, the success rate of meropenem was higher than 
that of comparatives (30.0% vs 17.6% on day 3, 50.0% vs 39.3% on day 5). The use of meropenem 
appeared safe, with minimal side effects. In conclusion, the present study showed that meropenem was 
safe and tolerable in children. The efficacy as an empirical monotherapy in pediatric cancer patients 
with FN was satisfactory, with a failure rate of 23.3 per cent on day 5 of treatment. 

Key word : Meropenem, Febrile Neutopenia, Children 

PANCHAROEN C, MEKMULLICA J, BURANACHONAPA J, et al 
J Med Assoc Thai 2003; 86 (Suppl2): S174-S178 

* Infectious Disease Unit, 
** Pediatric Resident, 

*** Hematology and Oncology Unit, Department of Pediatrics, Faculty of Medicine, Chulalongkom University, Bangkok 
10330, Thailand. 



Vol. 86 Suppl 2 MEROPENEM IN FEBRILE NEUTROPENIA Sl75 

Treatment of presumptive infections in 
neutropenic patients is an urgent need. Combinations 
of anti-pseudomonal third generation cephalosporins 
and aminoglycosides have been standard empirical 
therapy for the patients with an overall efficacy of 60-
80 per centCl). Carbapenem antibiotics i.e. imipenem/ 
cilastatin and meropenem, are promising candidates 
for an empirical monotherapy of infections in neutro­
penic patients because of their broad spectrum of anti­
microbial activity(2-4). There have been a few studies 
on the efficacy of meropenem in neutropenic children 
(5-10). The objective of the trial was to evaluate the 
efficacy and safety of meropenem as an empirical 
antibiotic therapy in Thai febrile neutropenic pediatric 
patients. 

MATERIAL AND METHOD 
Cancer pediatric patients aged 1-15 years 

who were treated at King Chulalongkom Memorial 
Hospital between May 2000 and December 2001, and 
were diagnosed as febrile neutropenia (FN) were 
recruited into the present study. FN was defined when 
the body temperature (BT) was > 38.5°C for one event 
or> 38°C for two consecutive events within 12 hours 
plus the number of absolute neutrophil count (ANC) 
< 500 cells/mm3 or < 1,000 cells/mm3 and expected 
to decrease to 500 cells/mm3 within 24 hours. Those 
who had received parenteral antibiotics in the pre­
vious week, were on a central indwelling catheter, had 
symptoms and signs of suspicion of pneumocystis 
carinii pneumonia and had a history of hypersensiti­
vity to carbapenems were excluded. The clinical trial 
was approved by the Ethics Committee, Faculty of 
Medicine, Chulalongkom University. After the parents 
or legal guardians of the subjects had signed the 
informed consent forms, blood for complete blood 
count (CBC), aspatate transaminase (AST), alanine 
transaminase (ALT), lactate dehydrogenase (LDH), 
bacterial culture, urine culture and chest X-ray were 
performed. Meropenem at the dose of 60 mg/kg/day 
(not exceeding 1 g) was started intravenously every 8 
hours. 

Efficacy of meropenem was assessed on day 
3 and day 5 of therapy. The result of therapy was 
classified as successful, failure and inconclusive. 
Successful was defined when (l) BT was < 38°C in 
the previous 24 hours with ANC of< 500 cells/mm3 
or (2) clinical improvement at the site of infection (if 
present). Failure was defined when (l) BT was> 39°C, 
(2) no clinical improvement at the site of infection 
(if present) or (3) if the second culture was positive. 

Inconclusive was defined if (l) the patient died or (2) 
BT < 38°C and ANC > 500 cells/mm3. Success and 
failure rates of meropenem therapy were compared 
with those treated with other empirical antibiotics, 
reviewed from 91 episodes of FN from January 1997 
to April 2000. The majority of antibiotics used in the 
comparative group were combinations of antibiotics 
with at least one 3rd generation cephalosporin (n = 51, 
56.0%), one aminoglycoside (n = 36, 39.6%) or both 
(n = 3, 3.3%). 

CBC on days 2, 3, 5 and blood culture on day 
3 were performed to assess the results of the therapy. 
AST, ALT and LDH were performed on days 2 and 
5 to assess the safety of meropenem. Side effects of 
meropenem and possible adverse events were recorded 
by physicians on days 2, 3 and 5. 

RESULTS 
Enrolled into the study were thirty pediatric 

cancer patients with febrile neutropenia. There were 
19 males and 11 females, with a mean age of7.5 years 
(range 2-15 years). Types of cancers included the 
following: acute leukemia (24) (acute lymphoblastic 
leukemia, ALL= 19; acute nonlymphoblastic leukemia, 
ANLL = 5), lymphoma (3) (Hodgkin lymphoma = 
1, Non-Hodgkin lymphoma= 2), yolk sac tumor (1), 
retinoblastoma (l) and histiocytosis (l). 

Possible sites of infection included the res­
piratory tract (5) (bronchitis = 4, upper respiratory 
tract= 1), oral cavity (5) (mucositis= 3, dental caries= 
1, root abscess = 1 ), myositis ( 1) and gastrointestinal 
tract (diarrhea = I). Eighteen cases had no evidence 
of infection sites. 

On day 3 of meropenem therapy, the results 
were classified as successful (n = 9, 30.0%), incon­
clusive (n = 6, 20.0%) and failure (n = 15, 50.0%). On 
day 5 of therapy after excluding 6 inconclusive cases 
on day 3 of therapy, the results were classified as suc­
cessful (n = 12, 50.0%), inconclusive (n = 5, 20.8%) 
and failure (n = 7, 29.2%) (Fig. 1). The success rates 
on days 3 and 5 of meropenem were higher than those 
of other antibiotic therapies (30.0% vs 17.6% on day 
3 and 50.0% vs 39.3% on day 5). The successful, 
inconclusive and failure rates ofmeropenem and other 
antibiotic therapies are summarized in Table 1. Seven 
cases failed to respond to meropenem on day 5. 

Blood culture was positive in 6 patients (20%) 
i.e. streptococcus group G ( 1 ), Staphylococcus aureus 
(l), coagulase negative staphylococcus (l), micro­
coccus (1), bacillus (1) and Escherichia coli (E. coli) 
(1). Urine culture was positive in 6 patients (20%) i.e. 
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Study patients (n = 30) 

Success Inconclusive Failure 

Day 3 n = 9 n=6 n = 15 

Day 5 Success Inconclusive Failure 

n = 3 n = 5 n=7 

Fig. 1. Results of meropenem in pediatric cancer patients with febrile neutropenia on days 3 and 5 of therapy. 

Table 1. Results of meropenem and other antibiotic therapy in pediatric cancer patients with febrile neutro­
penia on days 3 and 5 of therapy. 

Day of therapy Success Inconclusive Failure 
Meropenem Others Meropenem Others Meropenem Others 
No % No % No % No % No % No % 

Day 3 
Day 5 

9 
12 

30.0 
50.0 

16 
35 

17.6 
39.3 

6* 
5 

20.0 
20.8 

2* 2.2 15** 50.0 73*** 80.2 
15 16.9 7 29.2 39 43.8 

Note: *This number of patients were not included in denominators on day 5 of the therapy. 
** 5 patients were changed to inconclusive group and 3 patients were changed to success group on day 5 of meropenem 

therapy. 
*** 39 patients were changed to inconclusive group and 19 patients were changed to success group on day 5 of other antibiotic 

therapy. 

Acinetobacter spp (1 ), Klebsiella spp (1 ), Morganella 
morganii (1), E. coli (1), Pseudomonas aeruginosa (P. 
aeruginosa) (1) and Enterobacter spp (1). 

Possible side effects of meropenem included 
diarrhea ( 1) and rash (1 ), which were mild, transient 
and self-limited. There was no significant change of 
the levels of AST, ALT and LDH. 

DISCUSSION 
The present study showed that meropenem 

as an empirical monotherapy in pediatric cancer patients 
with FN confirmed the previous studies as having a 
satisfactory rate of success(9,1 0). Meropenem used in 

these studies had a slightly higher success rate com­
pared to the use of other antibiotics in the present 
study and previous studies(7,9,10). The assessment 
of the response to antimicrobial treatment was com­
plicated by several factors. Therefore, the rates of 
success varied among the studies and were difficult to 
compare. Even though the meropenem therapy yielded 
a low success rate on day 3 of the therapy (30.0% ), 
after continuing the same treatment, 5 out of 15 patients 
(33.3%) in the failure group responded to the treat­
ment on day 5. Therefore, the authors recommend no 
change of the antibiotic treatment until day 5 of the 
therapy unless the condition of the patient worsens. 
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Moreover, 6 inconclusive cases on day 3 and 5 incon­
clusive cases on day 5 of the therapy also became 
afebrile with ANC > 500 cells/mm3, adding 11 more 
cases with a favorable outcome. 

In the present study, the authors monitored 
biochemical profiles (AST, ALT, LDH) and adverse 
events within a few days of therapy. As reported in 
previous reports(5,6,9,10), it was found that mero­
penem was well tolerated and there was no signifi­
cant change of the profiles. Minimal side effects were 
found and none of them were serious or had clinical 
importance. 

The initial therapy to treat presumptive infec­
tions in neutropenic patients is empirical based on 
pathogens that are most likely responsible for the 
patient's rise in temperature or other symptoms of 
infection. In most developing countries, the upsurge 
of infections in the 1970s and 1980s caused by gram­
negative organisms, particularly P. aeruginosa, E. coli 
and Klebsiella spp, was supplanted by a new wave of 
infections caused by gram-positive organisms( I, 7). In 
Thailand, however, recent studies showed that gram­
negative bacteria including Salmonella spp. were 
predominant in positive blood cultures among neutro­
penic patientsOl-13), probably because of the limita­
tion of the use of central indwelling catheters. 

The potential advantage of meropenem over 
the available parenteral cephalosporins is its excep­
tionally broad spectrum of antimicrobial activity. This 
permits a single agent of empirical therapy in the 
treatment of a wide range of pediatric infections, 
particularly those in whom a polymicrobial etiology is 
suspected. At present, the authors do not recommend 
the use of meropenem as an alternative drug in neutro­
penic patients in Thailand. The combination of anti­
biotics such as anti-pseudomonal cephalosporins plus 
aminoglycosides would be appropriate in covering the 
majority of bacteria in patients. Meropenem should 
be preserved for those who have a high suspicion of 
gram-positive infection or those who do not respond 
to the first-line drugs. 

In summary, the present study showed that 
the efficacy of meropenem as empirical monotherapy 
in pediatric cancer patients with FN was satisfactory, 
with failure rates of 50.0 per cent on day 3 of treat­
ment and 29.2 per cent on day 5 of treatment. The 
drug is tolerable and safe in children, with minimal 
and non-serious side effects. 

ACKNOWLEDGEMENT 
The authors wish to thank Astra Zeneca for 

donating meropenem and for its financial support for 
this study. 

(Received for publication on April 6, 2003) 

REFERENCES 
1. Glauser M. Empiric therapy of bacterial infec­

tions in patients with severe neutropenia. Diagn 
Microbial Infect Dis 1998; 31: 467-72. 

2. Wiseman LR, Wagstaff A1, Bragden RN, Bryson 
HM. Meropenem: A review of its antibacterial acti­
vity, pharmacokinetic properties and clinical effi­
cacy. Drugs 1995; 50: 73-101. 

3. Vandercam B, Gerain 1, Humblet Y, et al. Mero­
penem versus ceftazidime as empirical mono­
therapy for febrile neutropenic cancer patients. Ann 
Hematol2000; 79: 152-7. 

4. Feld R, DePauw B, Berman S, Keating A, HoW. 
Meropenem versus ceftazidime in the treatment of 
cancer patients with febrile neutropenia: A ran­
domized, double-blind trial. 1 Clin Oncol 2000; 18: 
3690-8. 

5. Bradley 1S, Faulkner KL, Klugman KP. Efficacy, 

6. 

7. 

8. 

9. 

safety and tolerability of meropenem as empiric 
antibiotic therapy in hospitalized pediatric patients. 
Pediatr Infect Dis 1 1996; 15: 749-57. 
Blumer JL. Carbapenems in paediatrics. Scand J 
Infect Dis 1995; 96 (Suppl): 38-44. 
Pizzo PA. Management of fever in patients with 
cancer and treatment-induced neutropenia. N Engl 
J Med 1993; 328: 1323-32. 
Cometta A, Viscoli C, Castagnola E, et al. Empiric 
treatment of fever in neutropenic children: The role 
of the carbapenems. Pediatr Infect Dis J 1996; 15: 
744-8. 
Schuler D and the Meropenem Paediatric Study 
Group. Safety and efficacy of meropenem in hos­
pitalized children: Randomized comparison with 
cefotaxime, alone and combined with metronida­
zole or amikacin. J Antimicrob Chemother 1995; 36 
(Suppl A): 99-108. 



SI78 C. PANCHAROEN et al. J Med Assoc Thai June 2003 

10. 

11. 

Fleischhack G, Hartmann C, Simon A, et al. Mero- 12. 
penem versus ceftazidime as empirical mono­
therapy in febrile neutropenia of paediatric patients 
with cancer. J Antimicrob Chern 3001; 47: 841-53. 
Punpanich W, Sawadichai K, Pratuangtham S, 13. 
Hathirat P. Trends in bacterial infection in febrile 
neutropenic children; Ramathibodi Hospital. Thai J 
Pediatr 1999; 38: 9-16. 

Anunnatsiri S, Chansung K, Chetchotisakd P, 
Sirijerachai C. Febrile neutropenia: A retrospective 
study in Srinagarind Hospital. J Infect Dis Anti­
microb Agents 1998; 15: 115-22. 
Pancharoen C, Thisyakorn U. Nontyphoidal non­
paratyphoidal salmonellosis in Thai children. 
Typhoid Fever and other Salmonellosis 2001: 
77-81. 

n1-,~fi"J;1t.h~~'YlD111~ LLa~fl11~Uaflflzl tJI!Ifl~n1'l l-i'tJ1,j'1'U'j af~ L~ t 'lYlL U~ L UU tJ1 

LflD~iulun1-,i'n,;1L~niiJ1tJLUu~~L;~LLa~m,j-fl~num1~LilflL~Dflttn1il1tJ~-,YJa~, 

'ff~fl/ WiJrjivjfJJ, WlJ*, ~?nfrmJ L3-J~:J.nv§m, WlJ*, 

~'J1.run u'Jru::'lfumn7, wu**, rrrNt'V mEN~rmn~ wu**, flFTnvFI .. 't.1'1!1.h::m, wu***, 
~ . ~ 

ti:Srrn ?7ru'lfmm~jf}N, wu***, UfJJfJJ7 mmvnPI~ wu***, 4~1 fiffmm, wu* 

L;.J t "lWL il;.~L ih.t!'Jl~TW'll'l;a'Wn~;.~ carbapenem ~~L 1h.t~mJ;.~fu1 ~1'li'L U'IJ!'JlL 'if EJ~~u1wmfmn 1.U1,;.~nurm::; 
Lil~L~EI~'llll1ilhm~l'l~l L~EI~'llf1y;]ll;.i.;llrl~'liEI~.um;JI'IL'IJnl"ifm~l~Jlm~n ~'i<J!'J~~Yllnl"l~f11~lLyjm_h::;L~'IJU"'.di"Yliirn'W 
LL\'I::;y;]")l;.JU\'IEJ~.rl!'J'lJEI~!'JlL;.J t "lWL il;.~ 1 'Wm1fmm~n~Jlm U'IJ t "jy;];.J::;L 1~ m .;.;l;.Jrl1Jinl:::Lil~Li'iEI~'llll1il tmw \'l~lLL\'1::: 

fum"lfm~l~b~'W!'Jl1Jll'l'lVlll'l~mru 1:::1-1-ll~L&iilu'Wfi~rny;];.~ 2543 ii~L&iEJuilully;];.J 2544 ~l'Wl'W 30 y;]'IJ (m~LQ~!'J 7.5 

il) 'li'Wl~'liEJ~!'JlL;.JbwLil;.~ffi~?iEJ 60 ;.~n/nn!lu LLu~1~m~L;'WLi'iEI~'YJf1 8 'lf;.J Yllnl"iU"l:::L~'W'th:::~"Yliirn'W'liEJ~!'JlL'IJ 
l'IJ~ 3 LL\'1::: 5 'llil~m1fn~lt~!'J~lLL'Wnt:-JI'Inl"lfm~muu 3 n~;.~?iEJ U1:::\'l""uy;]ll;.JSlL1'l 1~1'1""l;.Jl"ifii'I""1'LJ1~ LLI'I:::U"l:::\'l""uy;]ll;.J 

;;,/L\-1\'Il LL<l:::Yllf1l"lLU11'JuLYi!'J1Jrl1Jnl"lfn~l~l!'J!'Jl~l'IJ'll'l'if'Wfl'IJ "l:::'r1ll~L&iEJ'IJ;.Jf1"lly;];.J 2540 D~L&iEJ'IJL;.J~l!'J'IJ 2543 

'W1Jll L'Wl:::L~EI;'IJL'!J\illEJ~l~LfiEJ~ 6 \illEJ~l~ 6EJ!'J\'I::: 20) t~!'J 3 \illEJ~l~Eil'lLU'IJLoffEJ~U'IJLlJEJ'IJ LL\'I:::L'Wl:::LoffEJL'IJUI'I""I'I""ll::: 

'fiuLoffEJLL1Jy;]YiL11'Jnf;.~1'11J"Yl"l~LL~~ 6 \illil~l~ 6EJ!'J\'I::: 20) l'!Jl'IJ~ 3 LL\'1::: 5 'liEI~m"lfn~l tJ(i)"Jly;]ll;.iSlL1'l'lJEI~!'JlL;.Jt"iWLU;.J 
lj~f1llf1~;.JLU=i!'JULYi!'J1J (1EJ!'J\'I::; 30 VS 17.6 l'!Jl'IJ~ 3 LL\'1:::1mJI'!::; 50 VS 39.3 l'\Jl'IJ~ 5 'liEI~nl"lfn~l) !'Jlily;]ll;.J 

U\'IEJ(;lrl!'Jlj~LLI'I:::~t:-JI'I.;l~L~!'J~L~m7EJ!'J t'<1\J1~-ll !'JlL;.J t "lWL il;.~L U'IJ !'Jl~l'W'll'l'il'W~~ y;]ll;.JUI'!iJ(;l.rl!'JLL\'1::: 1'lfL~1 u~Jlm(\in 
\J"i:::~"Yliirn'W'liEJ~m1um11'li'Lu'IJ!'JlL'ifEJ~~u1um"lfn~l~Jlm~n;.~:::L1~~m.U1l;.~nurm:::Lil(;1Li'iEJ(;l'llll1ilt(i)"lWI'I~lLU'W~ 
tJl'WEJh t~!'J'W1JtJ(i)"il;;.~L'r11'1l~(;lLU'IJ;EJ!'JI'I::: 23.3 1u1u~ 5 'liEJ~m1fmn 

fttClj ~'WqL~:;qj, ,omf~u L~IJJffl~m. ~,j'IJ,i \f'ni::Wfl1m, LLfltf'IC\1:: 

~fi'I'IJ.11tiL'I'IIIjm~LL'W'rltl "1 2546; 86 (QUUYlLA1!1 2): S174-S178 

• 'Y1Ul£Jhy;]~I11L~u, 
'• U'W'Yl;tb:;<mJ1'1J<l1'111fll-Jl'iL 1'11Al<l(;l1, 

'" 'YIU1£J1<lii111'i'Ylm, f11y;]l'lflrJ;.i11L1'11Al<l(;l1, y;]t1J~LL'W'Yl£JA1<l(;l1 'i~l<l~mrul-J'Yill'Yl£J1~£J, n1~L'Yl'W "1 10330 




