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single course. However, some probable TPE cases did not
show a fall in eosinophil counts after receiving the drug; a
phenomenon reported by others. 18,19 These patients require
a repeat course of diethylcarbamazine and the cause of their
eosinophilia is probably related to a parasite other than
microfilaria.

The prevalence of TPE in our community was high. Since
TPE is commonly caused by human lymphatic filarial infec-
tion, its prevalence is expected to be higher in endemic areas.
However, only few susceptible individuals who had lymphatic
filarial infection had features ofTPE. The high prevalence of
TPE that we observed was probably related to the high level
of filarial infection present in the community. Moreover,
during the survey, we probably encountered a few cases
of TPE in the course of the disease without its full blown
features. Hence, by using the standard diagnostic criteria
many early cases might have been missed.

Our study of TPE in a stable endemic community,
although difficult, has given us a fair idea of the prevalence
of the condition and the varieties of its manifestations. How-
ever, these cases should be followed up carefully so that we
can better understand the causes of recurrence of the disease
and the pattern of its response to diethylcarbamazine.
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Antibiotics in febrile neutropenia: A randomized
prospective comparison of two combinations
R. MADIAJAGANE, V. MAITREYAN, T. G. SAGAR, V. SHANTA

ABSTRACT
Background. Problems of initial empirical antibiotic

therapy in febrile neutropenia are further complicated by
other factors such as cost and the pattern of infective
organisms in a particular institution. We, therefore, con-
ducted a randomized study comparing the efficacy of two
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sets of antibiotics which differed in their spectrum of action,
availability and price.

Methods. Sixty episodes of febrile neutropenia in
40 patients who were not on any prophylactic antibiotics
were randomized into one of two arms-cefotaxime and
gentamicin or ciprofloxacin and gentamicin. Depending
upon the response by 72 hours, they were crossed over to
the other arm or continued with the same combination.
Empirical antifungal therapy was added in those who did
not become afebrile.

Results. Infection was documented either clinically,
bacteriologically or radiologically in 42% of the febrile
episodes. The commonest organism isolated was Klebsiella
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and the commonest organism producing bacteraemia
was the Staphylococcus. The temperature was reduced to
normal without cross-over in 53% of the febrile episodes
with cefotaxime and gentamicin and in 60% with cipro-
floxacin and gentamicin (p>0.05). After cross-over the
temperature came down in 30% of the episodes with
cefotaxime and gentamicin (initial combination) and 40%
with ciprofloxacin and gentamicin (initial combination;
p>0.05). The overall response rate without empirical
antifungal therapy was 83% in the patients on cefotaxime
and gentamicin (initial combination; p>0.05). While both the
arms of the study had a 100% response rate, there was no
significant difference between the efficacy of the antibiotic
combinations. The ciprofloxacin-gentamicin combination
is one-third as expensive as cefotaxime-gentamicin and is
more readily available. .
Conclusion. We recommend the use of ciprofloxacin and

gentamicin as the initial drug combination and cefotaxime
and gentamicin only when the former is not effective.

Natl Med J India 1993;6:67-70

INTRODUCTION
Febrile neutropenia is a common cause of morbidity in
patients with neoplasms, especially during the treatment of
leukaemias and non-Hodgkin's lymphomas. Early and
rational institution of antibiotics in these patients is
mandatory. The cost of antibiotic therapy varies widely and
we, therefore, conducted a randomized prospective trial to
compare two sets of antibiotics, a cheaper easily available
pair against a more expensive one, in neutropenic patients
who were febrile.

PATIENTS AND METHODS
Febrile neutropenia was defined as a total granulocyte count
less than 500 per cmm and a temperature of 99.6 of on two
successive readings or a single reading of above 100.5 of.
Patients with acute lymphatic leukaemia (ALL) or non-
Hodgkin's lymphoma (NHL) fulfilling these criteria and
those who were not on prophylactic antibiotics were
randomized to receive either of the following antibiotic
combinations:

A: Cefotaxime in a dose of 100 mg/kg/day and gentamicin in
a dose of 5 mg/kg/day, both intravenously in three
divided doses

B: Ciprofloxacin in a dose of 200 mg for adults and 100 mg
for children every 12 hours by intravenous infusion given
over 20 minutes, and gentamicin in the same dose as in
armA.

The antibiotics were started after specimens for cultures had
been obtained from the blood, urine, throat swabs and other
body fluids and a chest X-ray performed. The patients were
re-evaluated after 72 hours. If the fever persisted with nega-
tive cultures, the patient was crossed over to the other arm.
In culture-positive patients, appropriate antibiotics were
given. If the patient continued to have fever on the sixth
day then empirical antifungal therapy was started with
amphotericin B in a dose of 1mg/kg/day. All antibiotics were
continued until the patient became afebrile and the counts
returned to normal levels.

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 6, NO.2

RESULTS
Out of the 60 episodes in this study, fever occurred after
grade IV myelosuppression in 52 episodes within 3 days, in
6 episodes between 4 and 6 days and in 2 episodes after 7 days.
Infection based on either clinical, bacteriological or radio-
logical evidence was demonstrated in 13 (43%) episodes in
arm A; in 12 (40%) episodes in arm a with an overall occur-
rence in 25 (42%). Unexplained fever was found in 17 (57%)
episodes of arm A and 18 (60%) in arm B with an overall rate
of 35 (58%; Table I).

The documented infections and their patterns are shown in
Table II. Fourteen (23%) episodes had clinical evidence of
infection, 21 (35%) had bacteria isolated and 3 (5%) had
radiological changes. Positive cultures were obtained from a
throat swab in 7 (12%), blood in 6 (10%), urine in 5 (8.3%)
and pus, stool and sputum in 1 (1.7%) each.

The effectiveness of the antibiotic regimen is shown in
Table III. In the unexplained fever group, arm A
(cefotaxime and gentamicin) was successful without cross-
over in 12 (70% ). Of the 5 episodes which were crossed-over
from arm A to arm B, only 2 (12%) responded and the other
3 (18%) needed empirical antifungal therapy. In arm B the
success rate without cross-over was 10 (56%) and of the 8

TABLEI. Clinical characteristics

Character Arm A ArmB

Mean age in years 23.0 (4-55) 32.4 (5-55)

Sex (M:F) 21:9 25:5

Underlying neoplasm
Lymphoma 19 22
Leukaemia 11 8

Mean granulocyte count on
randomization 311 (70-500) 236(20-500)

Mean duration of granulocytopenia
in days 20 (15-27) 19.2 (15-31)

Infection
Documented 13 12
Unexplained 17 18

Arm A Cefotaxime and gentamicin Arm B Ciprofloxacin and gentamicin
Figures in parentheses indicate the range

TABLEII. Documented infection

Characteristics Arm A ArmB Total(%)

Clinical
Respiratory 5 1 6(10)
Gastrointestinal 2 3 5 (8)
Central nervous system 1 0 1 (1.7)
Skin 1 1 2 (3.3)

Bacteriological
Blood 2 4 6(10)
Urine 2 3 5 (8.3)
Pus 1 0 1 (1.7)
Stool 1 0 1 (1.7)
Sputum 1 0 1 (1.7)
Throat swab 3 4 7 (12)

Radiological 2 1 3 (5)

Arm A Cefotaxime and gentamicin ArmB Ciprofloxacin and gentamicin



MADIAJAGANE et al. : ANTIBIOTICS IN FEBRILE NEUTROPENIA

TABLEIII. Response to therapy
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Status Unexplainedfever
ArmA ArmB

Numberofepisodes
Successwithoutcross-over
Successwithcross-over
Successwithantibiotics
Failurewithantibiotics
Additionof amphotericinB
SuccesswithamphotericinB
Overallsuccess

17
12
2

14
3
3
3

17

18
10
8

18
o
o
o
18

Documentedinfection Total
ArmA ArmB

13 12 60
4 8 ArmA 16;ArmB18
8 4 ArmA 10;ArmB12

12 12 ArmA26;ArmB30
1 0 ArmA4;ArmBO
1 0 4
1 0 4

13 12 60

Arm A Cefotaxime and gentamicin Arm B Ciprofloxacin and gentamicin

TABLEIV. Microbial agents responsible for infection

Organism Blood Urine Throat swab Stool Sputum Discharge Total

Staphylococcus 4 0 0 0 0 0 4
Streptococcus 0 0 1 0 0 0 1
Pseudomonas 0 0 2 0 1 1 4
Klebsiella 1 4 3 0 0 0 8
Citrobacter 0 0 1 1 0 0 2
Enterobacter 0 1 0 0 0 0 1
Acinetobacter 1 0 0 0 0 0 1

Candida 0 0 2 0 0 0 2
- - - - - - -

Total 6 5 9 1 1 1 23

episodes (44%) crossed over to arm A, all responded and
required no antifungal therapy. In the documented infection
groups, arm A was successful in 4 episodes (31%) and arm B
in 8 (67%) without cross-over. Of the 9 episodes which
crossed-over from arm A to B, 8 (61%) were controlled with
antibiotics alone and 1 (8%) required empirical antifungal
therapy. All the 4 episodes (33%) which were crossed-over
from arm B to A were successfully treated. These differences
were not statistically significant.

Overall, 16 episodes (53%) in arm A and 18 episodes
(60%) in arm B were controlled without any cross-over.
Ten episodes (30%) in arm A and 12 (40%) in arm B were
controlled with cross-over to the other arm. Antifungal treat-
ment was required in 4 episodes (17%) of arm A and in none
of arm B. The overall success rate in our trial was 100%, with
antibiotics in 93% and with antifungal therapy in 7%.

The average duration of antibiotic requirement in arm A
was 8.6 days (median 7 days; SD ±3.41 days) and in arm
B 8.3 days.(median 9 days; SD ±2.21 days).

The microbial agents responsible for infection are listed in
Table IV. Multiple organisms were identified in 8 episodes
and a single organism in 15. On the antibiogram we found
only one Klebsiella spp. which was resistant to ciprofloxacin
and one Staphylococcus aureus and two Klebsiella spp. resis-
tant to cefotaxime. In no episode was there resistance to both
ciprofloxacin and cefotaxime. Thirty per cent of the episodes
were resistant to gentamicin and 10% to amikacin.

DISCUSSION
Fever in neutropenic patients is rapidly fatal if not treated
with proper antibiotics.' It may be due to many factors such

as infection, malignancy, administration of blood and blood
products or drugs. Fifty-five to seventy per cent of these
fevers are due to infection, especially when the granulocyte
count is less than 500 per crnm.?

In our study we identified the focus of infection in 42% of
episodes which is similar to the reported range of 30% to
50% in such patients.v' Ninety-one per cent of the infections
were due to bacteria. In other studies the corresponding
figure is 85% to 90%.5,6 The blood culture was positive in
10% to 20% of patients with febrile neutropenia. Previously,
the organisms grown on blood culture were usually gram-
negative bacteria but recent studies have shown that the
Staphylococcus is the commonest organism.' We also found
similar results with staphylococci being responsible for 66%
of the bacteraemia in our patients.

The antibiotics given empirically to patients with febrile
neutropenia depend on their cost as well as local epidemio-
logical factors." The National Cancer Institute, USA,
study showed that third generation cephalosporins (e.g.
ceftazidime) used as single agents, were as effective as
combination therapy with cephalothin, gentamicin and
carbenicillin. Recent reports on antibiotic therapy have
compared a third generation cephalosporin either alone or
with an aminoglycoside. 8We therefore compared a combina-
tion of a third generation cephalosporin (cefotaxime) and
gentamicin with ciprofloxacin and gentamicin. Both these
drugs are fairly new to India=cefotaxime has been available
for 3 years and ciprofloxacin for 2 years-hence exposure
and resistance were expected to be rare. While the role of
ciprofloxacin in neutropenic patients is not well established,
there are some trials which suggest that it is beneficial for
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prophylaxis against infection in neutropenic patients as it
has a broad spectrum of coverage.

We found that both our drug combinations were equally
effective. Infection was controlled in about 55% of cases and
the duration of treatment required was similar. Cefotaxime
and gentamicin cost three times as much as ciprofloxacin and
gentamicin. In four episodes, the organisms isolated were
resistant to cefotaxime but in only one were they resistant to
ciprofloxacin.?

Empirical antifungal therapy was successfully used in 4
other episodes where cefotaxime and gentamicin had been
administered. None of the episodes in the ciprofloxacin and
gentamicin group required any antifungal therapy.

We suggest therefore that a combination of ciprofloxacin
and gentamicin is a safe, effective and low cost regime for
treating febrile patients with neutropenia. If this combina-
tion fails then cefotaxime and gentamicin should be used
followed if necessary by antifungal therapy.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying cir-
cumstances and resist the attractions of better prospects in western countries
and in the Middle East. They die without their contributions to our country
being acknowledged.
The National Medical Journal of India wishes to recognize the efforts of

these doctors in a new section 'Obituaries'. We invite short accounts of the
life and work of a recently deceased colleague by a friend, student or relative.
The account in about 500 to 1000 words should describe his education and
training and highlight the achievements as well as the disappointments. A
photograph should accompany this article.

-Editor


