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Abstrak

Demam tifoid (DT) yang disebablan oleh Salmonella typhi yang resisten terhadap berbagai jenis antibiotika (MDR) merupakan
suatu masalah yang umurn di Vetnam seiak 1992. Hasil-hasil penelitian terakhir menunjukkan bahwa penggunaan fluorokuinoLon (FK)
oral, ternyata lebih efektif daripada sefalosporin generasi ketiga yang diberil<an secara, parenteral. Tetapi adanya kekhawatiran, dalam
hal penggwaan FK pada anak-anak dan juga telah mulai timbulnya jenis S. typhi yang ternyota resisten terhadap obat asam nalidiksat,
yang menimbulkan berkurangnya sensitifitas terhadap FK, mengakibatlcan dibutuhl<nnnya sucttu obat alternatif. Informasi yang ada ten-
tang efektifitas obat sefalosporin generasi ketiga terhadap D\ terbatas. Sejwnlah 139 anak dengan diagnosis tersangka DT diikutser-
tal<an dalam suatu penelitian perbandingan secara acak terbuka, dengan sefilcsim oral (20 mg/kg/hari dibagi 2 dosis) selnma 7 lnri dan
o;floksasitt oral ( 10 mg/kg/hari dibagi 2 dosis) selama 5 hari. Hasil pemerilcsaan bialcan darah ternyata positif untuk S. typhi pada 82/1 39
(59Vo) anak. Hasil isolat S. typhi yang diperoleh, meskipun 70/82 (85Vo) di antaranya ternyata MDR, masih sensitif terfutdap kedua obat
yang dipergunalcan untuk penelitian. Pada penderita dengan hasiL biakan positif, jangka waktu hingga terjadi penurunan panas rata-rata
(SD) adalah 109 (52) jam mtuk penderita yng mendapat ofloksasin dan 194 (64) jan untuk penderita yang mendapat sefiksim (p<001).
Secara keseluruhnn pada kelompok sefiksim terdapat 14 anak yang dapat dikategorikan mengalami kegagalan pengobatan akut serta
satu anok yang mengalami kelcambuhan, sedangkan pada kelompok oflol<sasin terjadi kegagalan pengobatan akut pada 2 anak (RR 7,j
(95Vo CI) 1,7 hingga 36,7, p=Q,Qg2). Angkn kesul<sesan secara klinis adal,ah sebesar 757o pada seftksim dan 97% pada ofloksasin, se-
dangkan anglca kesulcsesan secara mikrobiologis masing masing adalahg4 dan l00%o. Tidak dijumpai adanya efek samping yang penting
pada penggunaan obat-obat tersebut di atas. Suatu pengobatan selama 5 hari dmgan oJteksasin ternyata aman dan efektif pada pen-
derita anak-anak dengan DT tanpa penyulit. Dan suatu pengobatan selama 7 hari dengan menggunakan sefil<sim meskipun kurang efek-
tif, merupakan suatu pengobatan alternatifyang berguna untuk penderita anak-anak; terutama bila terjadi resistensi terhadap FK.

Abstract

Typhoid fever (TF) due to multi-drug resistcurt (MDR) Salmonella typhi has become a common problem in Vtetnam since 1992.
Recent studies have shown the oral fluoroquinolones (FQ) to be more effective than the parenteral third generation cepl.nLosporins.
Howeve|, concems about the use of FQ in children and the emergence in Vietnam o/ S. typhi isolntes resistant to nalidixic acid, with
redured sensitivity to the FQ, emphasises the need for effectit,e alternative therapies. There is limited information concerning the effec-
tiveness of the oral third generation cephalosporins for treating TE I 39 children with suspected TF were entered into ar7 open randomised
comparison of oral cefaime (20mg/kg/day in 2 divided doses) for 7 days and oral ofloxacin ( I1mg/kg/day in 2 divided dases) for 5 days.
82/139 (59Eo) of rhe chiklren had a blood cubure positive for S. typlti. 70/82 (85Vo) of the S. typhi were MDR but all isolates were fulLy
sensitive to both study drugs. In the 82 blood culture positive patients the mean (SD) time for fever clearance was I09 (52) hours in those
treated with ofloxacin and 197 (64) in those treated with cefixime (P<0.001). Overall there were 14 acute treatment failures and one
relapse in the cefixime group and 2 acute treatment failures in the ofloxacin group (RR 7.3 (95Vo CI) 1.7 to 36.7, p = 0.002). The clinical
success rate was 757o with cefixime and 97Vo with ofloxacin, and the microbioLogicaL success rate was 94Vo and 100Vo respectively. Tlære
were no important side effects attributable to either drug. A 5 day course of ofloxacfu proved to be a safe ancl effective treatment for
childrett with uncompLicated typhoidfever. A 7 day course of cefixime was Less effective, but may provide a usefuL aLternative treatment
in chiLdren, particularly if fluoroquinolone resistance becomes established.
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INTRODUCTION

Multidrug resistant strains of Salmonella typhi have
emerged rapidly in Vietnam since 1990t. These mul-
tidrug resistant strains are resistant to chlorampheni-
col, ampicillin and co-trimoxazole. The third genera-
tion cephalosporins and fluoroquinolones, however,
both have good in-vitro activity. Recent studies from
Vietnam have demonstrated that in adults, oral
fluoroquinolones are more effective than parenteral
third generation cephalosporins2'3. The fluoroqui-
nolones have also been used effectively in children
without short or long term adverse consequences de-
spite earlier concerns about safetya. Fluoroqui-
nolones have thus become the treatment of choice for
patients with uncomplicated enteric fever in Vietnam.
However quinolone resistance has..emerged in Viet-
nam since 1993s. Patients infected with 

^S. 
typhi resis-

tant to the quinolone nalidixic acid are 13.5 times
more likely to fail short course (3 day) fluoroqui-
nolone treatment6 and there is therefore an urgent
need to f-ind effective alternative oral therapies. Ce-
fixime, an oral third generation cephalosporin, has
been found to be effective in 12 to 14 day courses in
typhoid fever in open studies in Egypt and Pakistan
7-9, but there have been no comparative studies be-
tween oral third generation cephalosporins and
fluoroquinolones. We compared 7 days of cefixime
and 5 days of ofloxacin treatment for uncomplicated
typhoid fever in Vietnamese children.

METHOD

This study was conducted at the infectious diseases
ward of the Dong Nai Paediatric Centre, Bien Hoa
City, Vietnam. This is a paediatric referral hospital
for the southern Vietnamese province of Dong Nai,
where typhoid fever is endemic. Between July 1995
and April 1996, children (age <15 years) with sus-
pecte.d uncomplicated typhoid fever were studied. Pa-
tients were excluded if they had severe disease, were
known to have received or be hypersensitive to qui-
nolones or third generation cephalosporins. Patients
who had received treatment with chloramphenicol,
ampicillin, first or second generation cephalosporins,
or co-trimoxazole were excluded if they had shown a
clinical response to these drugs.

Patients were randomised to receive ofloxacin (Oflo-
cet; Roussel, Paris), 1Omg/Kg/day in 2 divided doses
for 5 days or cefixime (Cefspan; Fujisawa, Japan),
20mglKg/day, in 2 divided doses for 7 days. A com-
plete medical history was obtained and clinical ex-
aminations performed by a member of the study team
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on admission. Axillary temperature and other vital
signs were recorded every 6 hours. Patients were ex-
amined daily until discharge and symptoms and clini-
cal signs documented. On admission, blood was
taken lor haematocrit, platelet count, dilfercntial
white cell count, examination for malaria parasites
and Widal test. A blood culture and three stool cul-
tures were taken before and after treatment.

Patients were considered clinically cured if they be-
came afebrile, with resolution of symptoms and no
evidence of relapse. Fever clearance time was de-
fined as the time from the onset of treatment until the
fever fell to 37.5"C or below for at least 24 hours. A
clinical failure was defined as a deterioration in clini-
cal condition or a failure of resolution of symptoms
requiring further treatment. A microbiological failure
was defined as a blood culture positive for S. typhi af-
ter completion of the treatment regime. Patients were
requested to return if fever returned after discharge,
and were asked to attend as an outpatient 4 weeks af-
ter completion of treatment. A relapse was defined as

symptoms suggestive of typhoid fever with a blood
culture positive for S. typhi during the 28 days after
discharge.

RESULTS

Of the 139 patients with clinically suspected typhoid
fever entered into the study, 82 (59Vo) had blood cul-
tures positive for S. typhi. Twenty (247o) patients
with positive blood cultures also had positive pre-
treatment stool cultures. There were no differences in
presenting clinical features between the 2 treatment
groups. All isolates of S. typhi were susceptible to
both the study drugs. In the 82 blood culture isolates
the percentage of antimicrobial resistance was:
chloramphenicol (877o), ampicillin (87Vo), co-tri-
moxazole (83Vo), tetracycline (9lVo) and multiple re-
sistance to all four antimicrobial agents (85Vo). There
was no resistance to nalidixic acid. The proportion of
multi-resistant isolates was the same in both treat-
ment groups.

The mean (SD) fever clearance times were 109 hours
(52) in the ofloxacin group compared with 197 hours
(64) in the cefixime group (log rank test c2=39.2;
p<0.001). There were 17 failures: l4 clinical failures,
2 microbiological failures, and 1 relapse. Fifteen of
the treatment failures were in the cefixime group
(relative risk=7.3, 95Vo CI 1.7-30.1; p=0.002). One
six year old blood culture positive ofloxacin recipient
died unexpectedly on the second day of treatment, 1
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hour before the fourth dose of ofloxacin was due. An
autopsy was not performed and a post-mortem clini-
cal diagnosis of myocarditis was made. Sixty-nine
patients (5OVo) were assessed at follow up. Ten pa-
tients had been febrile within one month of discharge
(5 in each treatment group) but only one (in the ce-
fixime group) was culture positive for S. typhi. He
was readmitted and retreated successfully. No follow
up stool cultures were positive.

DISCUSSION

Therapeutic options for multidrug resistant typhoid fe-
ver in children are limited. The fluroquinolone drugs,
which are the treatment of choice in adults, have tradi-
tionally been considered to be unsafe in children. In ex-
perimental animals, particularly beagle dogs, fluoroqui-
nolones cause damage to cartilagenous end-plates of
the long bonestO. However, there is no evidence that a
similar process occurs in children, and their use is gain-
ing increasing acceptançs4'tI'12. Unfortunately qui-
nolone resistance in S. typhi has already developed both
in some parts of Vietnam and southern Indias'6'13. There
is a need for safe, cheap and effective oral alternatives
to fluoroquinolones.

Third generation cephalosporins have excellent in-vi-
tro-activity against multidrug resistant S. typhi and
these antibiotics have been assessed in recent clinicai
trialsl3-I7. Ceftriaxone, available only as the paren-
teral formulation, has been 

'evaluated most thor-
oughly in comparative trials and proved inferior to
the fluoroquinolones2'3. Cefixime, a newer orally ad-
ministered third generation cephalosporin has been
evaluated in three previous trials in children. In open
studies in Egypt, cefixime, given for a minimum of
12 days (z}mglkglday) was effective in 48/50 (96Vo)
of patientsT. An 8 day course (20-30mg/Kg/day) was
effective in 56/60 (93Eo)e. Cefixime (lOmg/Kg/day
for 14 days) was compared with ceftriaxone
(65mg/Kg/day for 14 days) in 50 Pakistani children.
The success rate for both drugs was 807o8.

This study has demonstrated an overall failure rate of
2IVo in cefixime treated children. This was seven
times higher than in the ofloxacin group (3Vo) although
there were no nalidixic acid resistant strains in this
series. There were no significant side effects in either
group during the course of therapy. The unexplained
death of a6 year old patient receiving ofloxacin is of
concem. Myocarditis is a recognised complication
of typhoid fever occurring in 2-5Vo of cases in some
seriesl8,l9.
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This study showed that cefixime (z}mglKglday) for
7 days was inferior treatment to ofloxacin
(10mg/kg/day) in the treatment of multidrug resis-
tant, but quinolone sensitive, typhoid fever in chil-
dren. Although a longer course of cefixime may have
been more'effective, the cure rate still compared fa-
vourably with parenteral third generation cepha-
losporins in multidrug resistant strains and amoxy-
cillin in sensitive strains.
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