Fungal Infections in Malignancy
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Fungal infections are more prevalent in cancer patients and are becoming an increasingly appreciated

problem in recent times compared to the past! . Initially less frequent, they were believed to be
associated with hematologic malignancies; but now are increasingly found in solid tumours as well

undergoing chemotherapy, radiation therapy, organ transplantation and bone marrow transplantationz.
There are multiple factors involved in the increasing prevalence of fungal infections in malignant
disease like chronic debilitation/malnutrition, prolonged and frequent antibiotic therapy, qualitative and
quantitative deficiency of T-cell/rnacrophage/monocyte/neutrophils, hyperglycemia, acidosis, extensive
surgery, intensive/high dose chemotherapy, radiation therapy, disruption of
oropharyngeal/gastrointestinal mucosa, disruption of skin layers, tissue damage, organ transplantation,
bone marrow transplantation, corticosteroid therapy, parenteral hyper-alimentation, mechanical

obstruction/stasis and indwelling catheters'*S. The single most important predisposing factor, in these

cases, is neutropenia which determines the susceptibility for fungal infections'-’°. The fungal
infections encountered in order of frequency amongst cancer patients are candidiasis, aspergillosis,
cryptococcus, muconnycosis, Trichosporon beigelii, Fusarium spp, Geotrichum candidum, Curvalaria
spp, Bipolaris spp, Pencilliurn spp, Rhodotorula rubra, Pseudallescheria boydii, Pichia farinosa,
Tomlopsis pintoloppesii. Saccharomyces cerevisiae and Cunnighamella bertholletiae3. These flingal
infections can be classified in three groups. First group include Histoplasma capsulatum and
Coccidioides immitis which are frequent in normal host causing a self-limiting infection but can pose a
significant threat in immunocompromised ones. The second group causes only a superficial self
limiting infection in normal host, but cause a major visceral/disseminated infection in compromised
patients. This group includes Candida spp, Cryptococcus neoformans and Aspergillus spp. The third

group comprise of infrequent, recently recognized fungi which are likely to become morn frequent and

even more threatening in future’.

It is difficult to obtain an accurate figure of true frequency of fungal infections because of non-
availability of complete clinical infonnation, undetermined size of risk population, cases remain
undiagnosed till autopsy (which is not routinely perfonned in Pakistan), many cases are treated
empirically with amphgqtericin without a fungal infection ever confirmed. Candidiasis incidence is
reported to be from 7%-16% in malignant disease, being more frequent in leukemia and lymphorna as
compared to solid tumours and alone it accounts for morn than half of the fungal infection in
malignancy10. The organs involved in disseminated fungal infection may include gastro-intestinal

tract, liver, spleen, kidneys, heart, lung, nervous system and bone marrow 1112, This can cause
laryngitis, pyelonephritis, peritonitis, arthritis, osteomyelitis, myositis, hypersplemsm, endocarditis,
skin nodules, pneumonia, meningitis, cerebritis, opthalmitis and hepatic abscesses!3. Host defense
against fungal infection essentially comprise of cellular elements (lymphocyte, neutrophil,
macropliage), humoral factors, serum iron, serum copper, iminunoglobulin and complementh’M’IS.
This host defense is severely and irreparably impaired in malignancy by a multitude of factors
augmenting each other! -39,

Management of these fungal infections in cancer patients is exceptionally difficult and often frustrating

because establishing diagnosis is not that easy, usually available antifungals are not that effective and

most of thc antifungal have serious toxicities!. The drugs available are amphotericin B, micoconazole,
ketoconazole, flucytosine, fluconazole and intraconazole. Amphotericin B is the oldest, has a broadest



spectrum, but is highly toxic and lack desired level of efficacy in neutropenic patients16. Its liposomal
preparation is safer, more effective, but expensive!”-!8. Miconazole is reserved to unresponsive

¢patients or for those who cannot tolerate amphotericin19 . Ketoconazole is active against many fungi,
but it is not available in injectable form and lack effectiveness in neutropenic patients. It also interacts

with antacids, cyclosponn, cimetidine and many other drugszo’zl. Flucytosine alone is not that effective

and is used in combination with amphotericinzz. Fluconazole and itraconazole are newer drugs23.
Fluconazole is highly effective in local and disseminated infection and penetrate all body fluids

including CSF. It is generally well tolerated with a reasonable safety profile?*? . Tiraconazole has a
wide spectrum with a minimal toxicity, highly lipophilic and protein bound, well displayed throughout

the body and is highly effective?®. Management and prophylaxis of fungal infection in cancer patients
can never be complete without a discussion on role of cytokines. The human body employs over a
hundred cytokines to regulate cell survival. differentiation, proliferation and physiological activation.

These include interleukins®’-% 11, crythropoietin, thrombopoietin, granulocyte macrophage colony

stimulating factor, leukemia inhibitory factoc;l granulocyte colony stimulating factor, oncostatin M, etc?
These factors alone or in combination promote the proliferation and migration of granulocytes and

monocytes in bone marrow?3?%. These factors, when administered, are an important deterrent to fungal
infection in malignant disease by restoring the neutrophil count and improving their efficiency by

promoting the act of cell differentiation!*39-33, The arrival of new antifungal will hopefully improve
the prognosis for cancer patients, having a much higher spectrum of activity, efficacy, with the least
possible toxicities. Similarly a more judicious and prompt use of growth factors and cytokines is going
to decrease the incidence, morbidity and mortality due to fungal infections in cancer patients. It is thus
required to have a more liberal, prompt yet judicious usage of antifungals and cytokines
incancerpatients. This need is more highlighted and stressed upon especially when more extensive and
liberal surgery is becoming incorporated in the practice of surgical oncology, full dose and over-
enthusiastic chemotherapy protocols are increasingly practiced, bone marmw transplantation becoming
a routine and organ transplantation for cancer is just at the horizon. Above all, we am having a much
better life expectancy and survival in cancer patients increasing the duration of exposure to fungi in
these patients.
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