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Introduction

In recent years, fungi have played an increasingly important role as pathogens in opportunistic
infections. Disseminated candidiasis is a significant cause of morbidity and mortality in immunocom-
promised patients!. Empirical antifungal therapy still seems to be mandatory in the treatment of such
severe life-threatening infections as disseminated candidiasis. A combination of antifungal agents such as
fluconazole plus flucytosine is thought to be effective and well tolerated for the systemic therapy of these
infections.

Case Report

The patient was a 51-year-old female who had a 3-year history of malaise, intermittent fever and dry
cough. She lost 15 kg over the previous year. She was admitted to a local hospital for left hypochondralgia
and fever (39°C), and antibiotic treatment was started with a diagnosis of pyelonephritis. An indwelling
intravenous hyperalimentation catheter and urinary catheter were inserted because of her severe general
malaise and malnutrition. Although combination chemotherapy with flomoxef (2 g/day i.v.) and amikacin
(400 mg/day i.m.) was tried for seven days, high fever continued, and a severe dry cough and shortness of
breath occurred. Since chest radiographs showed bilateral infiltrative shadows, and respiratory failure
progressed rapidly, the patient was transferred to our hospital. Examination on admission showed an
obviously ill, febrile emaciated female. The patient was slightly anemic and displayed central cyanosis. She
was dyspneic (respiratory rate 48 a min.) and exhibited sinus tachycardia, and crackles were audible at the
base of both lungs. Systemic arterial blood pressure was within the normal range. Neurological
examination at this time showed no abnormal findings. Laboratory data on admission showed: hemoglobin
9.6 g/dl, white cells 19,000/mm3 (93% neutrophils), C-reactive protein 141.5 ug/ml, and erythrocyte
sedimentation rate 127 mm/hour. The biochemistry studies yielded a serum albumin of 2.2 g/dl and serum
lactate dehydrogenase of 523 IU/L (slightly elevated). Although her blood urea nitrogen and serum
creatinine were within normall limits, her 24-hours creatinine clearance was reduced to 32.1 ml/min.
Fasting blood sugar was 334 mg/dl and hemoglobin A1C was 13.7%, and she obviously has severe diabetes
mellitus. Glycosuria, proteinuria and pyuria were also detected on urinalysis. Arterial blood gas analysis
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Fig. 1 Chest radiograph on admission (left picture) showing alveolar shadow with air-

bronchogram (similar to butterfly shadow). Right image (35 days after admission) shows a
decreased infiltrative shadow.
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Fig. 2 Chest CT scans show bilateral infiltrative
shadows distributed non-segmentally and accom-

panied by a subpleural marginal low-density
area.

during room air breathing showed hypoxemia (PaO, 40.6 Torr) and hypocapnia (PaCO, 30.6 Torr). A chest
radiograph on admission (Fig. 1) showed alveolar shadows with an air-bronchogram from the hilus to the
middle of the lung fields (similar to a butterfly shadow). Bilateral infiltrative shadows on the chest CT scan
(Fig. 2) were distributed non-segmentally and were accompanied by a sub-pleural marginal low-density
area. An electrocardiogram on admission revealed sinus tachycardia and abnormally tall P waves in the
inferior leads, but an echocardiogram failed to show any morphological or functional abnormalities of the
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Fig. 3 Clinical course.
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left heart. From this clinical picture the chest radiographic findings were thought to be the result of ARDS.
Thus, we considered this case to represent opportunistic infection of an immunocompromized host,
including the airway and urinary tract. Although we started antibiotic therapy (imipenem/cilastatin 2
g/day i.v., erythromycin 2 g/day i.v., ceftazidime 4 g/day i.v., rifampicin 450 mg/day orally) and tried
corticosteroid hormones (hydrocortisone 1 g for three days followed by predonisolone 60 mg/day) after
admission (Fig. 3), the various clinical findings became aggravated. On the 5th day after admission the
patient manifested consciousness distrubances such as somnolence, aphasia and paresis of the right upper
extremity. A brain CT scan revealed no evident focal lesion, but diffuse narrowing of brain sulci was
observed, suggesting brain edema, and lumbar puncture showed an increase in mononuclear cells in the
spinal fluid. These findings were highly suggestive of encephalomeningitis, possibly caused by a fungus or
virus. We decided to start using antifungal agents (fluconazole 400 mg/day i.v., plus flucytosine 1 g/day
orally). On the 8th day after admission respiratory failure was still progressing and this was complicated
by disseminated intravascular coagulation (DIC). Thus, the patient was forced to adjust to mechanical
ventilation, and anticoagulant therapy was started. At this time Candida albicans was isolated repeatedly
from her arterial blood culture, the tip of the intravenous hyperalimentation catheter, the urine culture,
and the aspirated sputum culture (all cultured before using antifungal agents), although we could not
distinguish C. albicans foci by transbronchial lung biopsy. Clinically silent endophthalmitis was also
observed in this patient. Accordingly, we diagnosed this case as disseminated candidiasis, stopped
prescribing corticosteroid hormones and continued to use the antifungal agents. Since then, the patient’s
respiratory failure, neurological abnormalities and other clinical signs have gradually improved (Fig. 1, Fig.
3.
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Discussion

We have reported a case of disseminated candidiasis, which is usually a significant cause of morbidity
and mortality in immunocompromised patients?. Total parenteral nutrition lines are prone to colonization
by C. albicans®>®. Most cases of candidemia associated with total parenteral nutrition have been
asymptomatic, but clinically silent endophthalmitis is common?, and some cases of fatal Candida
septicemia have been reported®. The patient reported have were debilitated and immunosuppressed. She
was also found to have diabetes mellitus which had never been treated. In addition, she had an indwelling
intravenous hyperalimentation (IVH) catheter and urinary catheter, and was being given broad spectrum
antibiotics and corticosteroids. Thus, the patient had a background of both opportunistic infection and
nosocomial infection.

In this case C. albicans was isolated from arterial blood, the tip of the IVH catheter and the urinary
catheter. Based on this clinical picture, we believed the source of this infection to be the IVH catheter or the
urinary catheter, and that the Candida species may have generalized hematogenously. Although C.
albicans was also isolated from aspirated sputum, the fact that Candida species were identified in sputum
and even in bronchoalveolar lavage do not necessarily mean pulmonary candidiasis. Furthermore,
although we performed transbronchial lung biopsy, we could not distinguish C. albicans foci. Because of
these findings, we did not think that the patient had bronchopulmonary candidiasis (as a “primary”
pulmonary candidiasis)®, but ARDS secondary to candidemia. Thus, the chest radiographic findings and
the pathogenesis of acute respiratory failure in this case could be explained as pulmonary edema due to an
increase in pulmonary microvascular permeability following sepsis®.

Fluconazole and flucytosine appear to have been effective in this patient. The therapy of invasive
fungal infection (as in this patient) is difficult, and until recently there were very few antifungal agents
commercialy available for systemic therapy. Among these agents, such polyenes as amphotericin B have
been considered the gold standard for most invasive fungal infections. However this agent is often poorly
tolerated and leads to numerous side effects such as fever, hypotension, hypertension, hypokalemia, and
renal failure as major toxicity. Moreover, isolation of polyene-resistant yeasts from clinical specimens has
been reported”. Fluconazole is a new antifungal agent with a bistriazole structure. It diffuses freely into
tissues and body fluids, and unlike itraconazole, it easily crosses the blood-brain barrier. A high penetration
into tissues and body fluids has been reported®. Fluconazole can be administered either orally or
intravenously, and plasma protein binding is less than 12% (ketoconazole and miconazole are about 99%)?.
Fluconazole had fewer side effects than amphotericin B, and is thought to be effective and well tolerated in
the treatment of severe life-threatening infections, as in this patient. In this case, flucytosine was used in
combination with fluconazole. Based on the pharmacokinetic and antifungal efficacy of fluconazole, a high
synergistic effect was expected!?, ‘

We used the antifungal agent empirically before the isolation of C. albicans from the patient. Early
methods of diagnosis would probably result from the development of better serological tests, e.g., by
antigen or metabolite detection. However, empirical antifungal therapy still seems mandatory at this time
because of the poor diagnostic tools for detecting invasive fungal infections early in their evolution.
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