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the same way as the recent bill passed by the Indian Parliament on 15June 1994
enabled the initiation of heart transplantation in India. In Britain the subsequent
development of cardiopulmonary transplantation has been planned and con-
trolled by a system of supraregional transplant centres, strategically located
and centrally funded, which have had to meet certain standards in order to
be S9 designated. At the same time, financial control of the overall develop-
ment meant that Britain has not suffered from the wasteful proliferation of
small and cost-ineffective centres, which has characterized the United States
of America and many European countries.

Centrally funded programmes will also be dependent on political considera-
tions and what the country judges it can afford in comparison with other
demands on the health budget. In this respect it is of interest to note that the
new South African government has decided that the needs of its population
lie more in the direction of improving primary health care and that facilities
for cardiac transplantation will no longer be provided by state hospitals.
Nevertheless most countries, however strained their economic circumstance,
will continue to provide a small proportion of the total health budget for
developing therapies and 'high-technology' medicine, in the belief that this
will not only bring benefit to patients but also help to retain and stimulate
their leading medical scientists and clinicians on whom the quality of the next
generation of doctors will depend. During the last two decades progress in
the. transplantation of organs generally and of the heart in particular has
brought in its wake many advances in related fields which should not be
neglected when attempts are made to assess the costs and benefits of this
endeavour.?
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Management of Febrile Neutropenia
Despite substantial improvement in the supportive care of patients with malignant
disorders, infections continue to be the major cause of morbidity and mortality.
Neutropenia is the most important predisposing factor to such infections-the
frequency and severity being inversely related to the number of circulating
neutrophils-which generally occur when the absolute neutrophil count
(ANC) is less than 500/cmm; patients with a count below 100/cmm being at
the greatest risk. 1 The outcome and response to antibiotics also depend upon
changes in the ANC during therapy and patients with prolonged neutropenia
have an increased risk of acquiring infection.



THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 7, NO.5, 1994 205

Upto 60% of febrile episodes are due to microbiologically or clinically
documented infections. Gram negative pathogens (Pseudomonas aeruginosa,
Klebsiella pneumoniae and Escherichia coli) followed by gram positive
organisms (e.g. Staphylococcus epidermidis, Streptococcus viridans,
Staphylococcus aureus and Streptococcus pneumoniae) are the common causes
of initial infection in neutropenic patients. 2-5 Anaerobes and fungal infections
are seen in upto 5% patients on presentation. These are a major cause of
fever in patients who have neutropenia for 30 days or more.vf The common
fungi isolated are Candida, Aspergillus and species of Zygomycetes. Occasionally,
infections with mycobacteria, viruses and protozoa (Pneumocystis carinii,
Toxoplasma gondii) may be seen.

Neutropenic patients are unable to produce an adequate inflammatory
response and the classical signs and symptoms of infection are often absent.
Therefore, a temperature of more than 101°F on one occasion or above
100.5°F on three separate occasions in 24 hours should prompt a careful history
and a thorough physical examination.? The sites of infection are primarily the
alimentary tract (i.e. pharynx, oesophagus, small bowel and rectum), the
sinuses, skin and lungs. Acute periodontitis may be the cause of febrile
episodes in patients who develop exacerbation of previously unrecognized
chronic periodontal disease. The bone marrow aspiration, biopsy and
venepuncture sites should be examined carefully. In patients with central
venous catheters, tenderness or erythema over the catheter exit sites without
discharge may be the only evidence of infection. In patients with diarrhoea
the stool should be examined for parasites and cultured for unusual pathogens
such as Pseudomonas, Yersinia, Shigella, Salmonella, Campylobacter, Candida
and Clostridium difficile. Prior to starting antibiotic therapy, at least two
cultures from the blood or any other suspected site should be obtained. These
should be repeated if fever persists.

The development of infection in a neutropenic patient is an emergency and
calls for early institution of antibiotic therapy. Delay of even a few hours may
lead to clinical deterioration and even death-a 48 hour delay is associated
with mortality rates of 18% to 40%. Since the majority of infections are due
to gram negative organisms, adequate coverage of these is an essential part
of any empirical antibiotic regimen. The combination of an aminoglycoside
(gentamycin, tobramycin or amikacin) and a broad spectrum penicillin with
antipseudomonal activity (piperacillin, ticarcillin or azlocillin), or a broad
spectrum cephalosporin are usually preferred. The combination regimens act
synergistically and are effective against gram negative and many gram positive
organisms.P-" Response rates are above 70%. Empirical trials have repeatedly
demonstrated the importance of choosing antibiotics based on the susceptibility
pattern of the predominant pathogen at an individual treatment centre.l+"

Persistent fever in patients with prolonged neutropenia despite adequate
antibiotic therapy suggests an underlying fungal infection. Therefore, empirical
amphotericin B therapy is indicated for patients who have fever for 5 to
7 days, unresponsive to broad spectrum antibiotics with (i) diffuse pulmonary
infiltrates on chest X-ray, (ii) a deteriorating general condition, (iii) positive
culture of Candida from multiple sites or Aspergillus from any site, or
(iv) unexplained hepatic or renal failure. Early institution of amphotericin B
therapy may improve the outcome in these patients who would otherwise
have a poor prognosis. Other causes of persistent fever may be infection due
to resistant bacteria, viruses, tuberculosis, malaria. Drug induced fever is
another possibility to be considered. In patients with a past history of pulmonary
tuberculosis, immunosuppressive therapy may lead to reactivation of the
lesions.

At the All India Institute of Medical Sciences, New Delhi, all febrile
neutropenic patients (after routine cultures have been sent and chest X-rays
obtained) are started on broad spectrum antibiotics (third generation
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cephalosporins or antipseudomonal penicillins and aminoglycosides). 3 Culture
reports are reviewed after 36 to 48 hours. In patients with positive cultures,
antibiotics are changed according to the sensitivity of the organism(s). Culture
negative, febrile patients in a stable general condition are continued on the
same antibiotics. Once the patient is afebrile, antibiotics are continued for
4 days or till the ANC rises to above 500/cmm. Patients with positive cultures
or definite evidence of infection are administered antibiotics for 10 to 14 days
or till the infection resolves. Amphotericin B is added after 5 to 7 days in
patients who continue to be febrile and neutropenic. A total of one gram is
given to those with microbiological or radiologically suggestive evidence of
fungal infection while in all other patients with no evidence of fungal infection,
it is discontinued once the patient has been afebrile for 4 to 5 days.

A few studies have compared treatment with single drug therapy (ceftazidime
or imipenem) with two or three drug combinations and have found both to
be equally effective. However, further work is necessary before such an
approach is recommended for presumed infection in severely neutropenic
patients.t+" Due to the increase in the number of gram positive organisms
causing initial infection in neutropenic patients, some workers recommend
the addition of vancomycin. However, randomized studies have demonstrated
no survival advantage. Reports of vancomycin resistant organisms make
it important to use it judiciously based on microbiological and clinical
observations. 16

Neither laminar air flow nor high energy particle air filtration offers any
advantage over simpler reverse barrier precautions. Antibiotic prophylaxis
by elective gut sterilization with cotrimoxazole or quinolones (norfloxacin,
ofloxacin or ciprofloxacin) has demonstrated a decrease in the number of
gram negative infections and a reduction in morbidity. However, the use of
quinolones has not obviated the need for systemically administered broad
spectrum antibiotics and there is an increase in the incidence. of gram positive
infections in these patients.P-"

Recently, granulocyte and granulocyte-macrophage colony stimulating
factors have been used in bone marrow transplant patients or those receiving
high dose chemotherapy. Treatment with either growth factor does not prevent
neutropenia but reduces its duration and severity. It is hoped that the use of
these and other cytokines might in the future help minimize the risk of
neutropenia after chemotherapy.
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