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Abstract

To describe the clinical character istics and laboratory diagnosis of seven children with disseminated histoplasmosis and evaluate the effectiveness of itraconazole therapy in this severe form of the mycosis as well as to determine the long term results of such treatment.

The diagnosis of histoplasmosis was based on the direct observation of Histoplasma capsulatum var. capsulatum and/or on the isolation of the fungus from pathologic materials; the results of the serologic tests were taken into consideration. Chest roentgenograms also contributed to the diagnosis.

The patients were seven rural children, five girls and two boys, ages 1 to 14 years (mean, 4.6), with a confirmed diagnosis of disseminated histoplasmosis and who had no underlying disease other than malnourishment.

The seven children experienced a subacute febrile syndrome for 4 months accompanied by anorexia, weight loss and signs of reticuloendothelial involvement such as lymph node hypertrophy, hepatomegaly and/or splenomegaly. The lung revealed roentgenographic alterations consisting mainly of nodular infiltrates. All patients received itraconazole orally in a mean dosage of 7.2 mg/kg/day, for variable periods (3 to 12 months), depending on the individual response and the toxic effects of the medication. One of the patients who was improving after 1 month of treatment was taken from the hospital by his guardian against medical advice and died shortly afterward. The remaining six patients responded to the treatment with marked clinical improvement and showed negative cultures and decreases in anti-H. capsulatum antibody titers after 3 months of treatment. Only one patient, the youngest and most severely affected child, exhibited hepatotoxicity, which subsided when itraconazole was discontinued. Extended follow-up studies revealed no relapses.

The results of this study indicate that itraconazole is effective for treatment of disseminated childhood histoplasmosis. More studies should be performed to determine the most appropriate dosage and the optimal duration of itraconazole treatment in children.
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INTRODUCTION

Histoplasmosis, a systemic mycotic disease produced by the dimorphic fungus Histoplasma capsulatum, var. capsulatum, is endemic in all the Americas. Major epidemics have been described in North America. The microniche of the fungus is usually present in and around places where the soil has been enriched by bird excreta or bat guano. The infection is acquired by inhalation of various propagules such as conidia and mycelial fragments. In normal hosts the great majority of the infections are asymptomatic although heavy exposure may determine the appearance of disease even in immunocompetent individuals. Cell-mediated immune responses permit an adequate control of the invading microorganism; dissemination is most likely to occur in children and aged person and in immunosuppressed patients, especially those who are positive for HIV.1-4

A large number of patients manifest pulmonary symptoms such as cough and chest pain, accompanied by fever and malaise, which may become progressive.1-3 Several clinical syndromes, varying in the length of their course (acute, subacute or chronic), may subsequently evolve, and their diversity confounds the proper diagnosis1, 4 Twenty percent of apparently immunocompetent individuals with disseminated histoplasmosis, a syndrome characterized by a progressive illness associated with evidence of extrapulmonary involvement, are children. In most of the latter the clinical manifestations are those of an acute illness characterized by involvement of the reticuloendothelial system.2, 4 In certain patients dissemination is so severe that septic shock ensues.2, 4 Fever, pancytopenia and gastrointestinal disturbances caused by the enlargement of the liver, the spleen and the mesenteric lymph nodes, are frequent; central nervous system involvement has also been documented.2, 4, 5 In the less common subacute disease children exhibit predominantly fever, malaise and weight loss together with nonproductive cough.2, 4, 5 Interstitial pneumonitis as seen in adults is rarely observed in children.2, 5

Treatment of disseminated histoplasmosis in children and adults has relied on the use of intravenous amphotericin B.2, 5-7 In adults, however, oral itraconazole treatment has proved to be an effective therapeutic alternative, including patients with AIDS.8-11. We present here our experience with this triazole in the treatment of seven children with disseminated histoplasmosis, diagnosed during the period 1987 to 1994 in the Mycology Section of the Corporación para Investigaciones Biológicas.
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METHODS

Mycologic tests. The etiologic diagnosis was accomplished by direct examination (Giemsa stain) of various pathologic specimens and/or by biopsy (Gomori stain).2, 3 Cultures were also done with these specimens, using duplicate plates of Sabouraud's glucose agar with actidione and antibiotics and of yeast extract agar.1-3 Colonies compatible with H. capsulatum var. capsulatum were observed microscopically in search of the characteristic tuberculate chlamydiospores and transfers done to obtain the yeast form at 37°C. All patients were bled and their sera used for the complement fixation and agar gel immunodiffusion tests in the presence of histoplasmin and/or H. capsulatum var. capsulatum whole yeast cell antigen12, 13 These studies were repeated at regular intervals during and after treatment.

Laboratory studies. Hematologic tests (hemoglobin, erythrocyte, leukocyte and platelet counts, sedimentation rate) and hepatic function tests (bilirubin, alkaline phosphatases, aminotransferase, prothrombin determinations), stool examination and urinalysis were carried out before treatment. In three of the patients HIV antibody tests were also done.

Radiologic examination. Plain chest roentagenograms were obtained at the time of diagnosis and at regular intervals during and after treatment. Abdominal echography and/or tomographies were done in some cases.

Treatment. Before itraconazole therapy written consent was obtained from the parents or relatives who cared for the children. These persons were informed about the existence of other therapy (amphotericin B) as well as of the need to either hospitalize their children or make them available for weekly checkups during the initial stages of the treatment. They were also informed of the lack of experience on the treatment of children with itraconazole and of the possible side effects. The Ethics Committee of the participating hospital approved and monitored the patients during the course of treatment.

A 100-mg itraconazole capsule was taken daily with the first meal. In the smallest and youngest child who was severely malnourished, the contents of the capsule were mixed with the formula especially prepared by the hospital and given through a gastric catheter. In two of the most recent cases serum concentrations of itraconazole were measured in plasma by bioassay.(14) Laboratory tests were regularly done to detect alterations in hematologic and/or hepatic values. Treatment was expected to last from 6 to 12 months as indicated for adults.9, 10 The results of treatment were evaluated according to a score system previously used by our group.15 On admission the clinical condition was determined as most severe if the score was ≥20, severe if 12 to 18, moderate if 6 to 10 and minor if ≤4. Follow-up scores indicate degree of response and also the time for suspension of therapy.

Back to Top

RESULTS

The patients were five girls and two boys with a mean age of 4.6 years (range, 1 to 14 years); however, six patients were <8 years of age. None of the patients had underlying predisposing diseases, although at the time of diagnosis five were malnourished. All patients lived in rural areas and had been referred undiagnosed to our centers by physicians working in regional hospitals.

The symptoms had been present for an average of 4 months (range, 1.5 to 7 months) before the establishment of the diagnosis. In cases (Table 1) the symptoms corresponded to those of a subacute febrile syndrome, accompained by weight loss, anorexia, fatigue and irritability. In most but not all patients there were other symptoms such as cough and skin lesions as well as dyspnea. Arthralgia and epistaxis occurred sporadically. Physical examination revealed the presence of lymph node enlargement, hepatomegaly and/or splenomegaly and rales on lung ausculation. Petechiae, ascites, edema of the lower limbs and cutaneous lesions were demonstrated in some patients (Table 1). Malnourishment was severe in three of the seven patients studied. Figure 1 illustrates the severity of disseminated histoplasmosis in a child.

Direct examination by Giemsa staining of the various clinical samples revealed the presence of H. capsulatum var. capsulatum in four patients (Table 2). Cultures were positive in six patients, including a blood sample and lymph node and spleen biopsies in one. The histopathologic studies were positive in the remaining patient. Both the complement fixation and the agar gel immunodiffusion tests proved reactive at various titers and with one or two bands of precipitate in six of the cases.

The radiograph of the lungs revealed abnormalities in six of the seven patients; nodular infiltrates were predominant (Fig. 2). Enlargement of the mediastinal lymph nodes was recorded in the two patients in whom computerized tomography was done. Abdominal echographies revealed hepatosplenomegaly in three of the four patients subjected to this examination.

The duration and dose of treatment depended on the patient and the side effects of the drug.(16) The mean daily itraconazole dosage was 7.2 mg/kg (range, 3 to 16 mg/kg) and the total mean dosage administered was 15.8 g (range, 5.2 to 36 g) (Table 3). The differences in the length of therapy were a result of the severity of the clinical condition at time of admission, the degree of improvement, the changes in hepatic function tests observed in one case and on the incapacity of the parents to remain with or leave their children at the treating centers for prolonged periods. The first patient in the series completed a 12-month course while others had shorter treatment courses.

In one case there was a significant increase in the serum bilirubin (from 0.83 to 2 mg/100 ml), alkaline phosphatase (from 292 to 743 units/1) and aminotransferase (aspartate aminotransferase from 39 to 198 units/l; alanine aminotransferase from 23 to 279 units/l) values during the first 3 months of itraconazole therapy. However, normal values returned after suspension of treatment (Fig. 3).

Blood cell counts (Fig. 4), which were abnormal in three patients, including pancytopenia in two children and anemia in another, improved gradually during itraconazole treatment and attained normal values in 2 to 3 months. HIV tests were negative in the cases studied.

Improvement began gradually as shown by the disappearance of the various signs and symptoms of disseminated histoplasmosis (Table 1). The mycologic studies became negative and the immunologic tests revealed a decrease in antibody titers early during treatment (Fig. 5). At the end of treatment infiltrates had disappeared in all but in one patient. On the other hand calcification had increased (Table 2). When therapy was discontinued all patients had markedly reduced scores (5 or 83.3%) and one had complete resolution of the pretherapy abnormalities (Table 3). One patient died of unknown cause when the guardian took him from the treating center after 1 month of therapy in the hospital, when improvement was already marked. The six survivors improved and have been followed for an average of 19.5 months (range, 3 to 36), with no signs of relapse. It was possible to measure serum itraconazole concentrations in the deceased patient and in another child. They revealed concentrations of ≥ 1.0 μg/ml after 2 months of therapy.
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DISCUSSION

Disseminated histoplasmosis is uncommon in children, even in highly endemic areas.(1) This hinders considering the diagnosis when the signs and symptoms are compatible with other more frequently observed disorders, such as tuberculosis and lymphoproliferative disorder.2 It is also a severe disease if untreated; mortality rates are as high as 83 to 93% and recovery rates in the absence of treatment only 2%.3, 17, 18 Other circumstances also contribute to the severe prognosis of this form of histoplasmosis, such as the subacute course of the disease process, 4 months in our patients and 2 months in a series of 19 cases reported by Leggiadro et al.5 This lengthy process decreases the child's capacity to react against the invading microorganism. Furthermore it is thought that severe, disseminated histoplasmosis occurs mostly in patients with underlying immunosuppression, which is not the case; consequently when no apparent defect of the immune system is found, the physician disregards histoplasmosis. Another problem arises when the lungs, the site of primary infection, do not reveal auscultatory or radiologic abnormalities at time of consultation. In facts as many as 30% of children with histoplasmosis may have normal chest films1, 3 Thus a prompt diagnosis is not achieved and the patient's health deteriorates. This is regrettable because both the mycology laboratory and the pathologist have an array of reliable direct tests that would allow the establishment of the diagnosis. In our patients as well as in those reported in other series, the fungus was either observed or isolated in culture from various pathologic specimens in >40% of the case.1, 2, 5 The immunologic methods also contributed to center the attention on histoplasmosis; 71% of our children and similar proportions of those reported elsewhere,1, 3, 5 had detectable antibodies in their sera.

Amphotericin B has been the preferred medication for all patients and until the discovery of the azole drugs, the only effective one.1, 2, 5, 7 Ketoconazole has been used and found to be satisfactory in adults if there is no concomitant immunosuppression.19 However, it carries some side effects and requires prolonged therapy.19 The triazole derivative, itraconazole, has been as effective as amphotericin B in adults and devoid of major toxicity even in AIDS patients9-11 Kaufman20 recommends its use in patients with disseminated (acute and chronic) forms, the exception being meningeal and central nervous system disease. However, its use in children has not been substantiated in the literature. Based on previous experiences by our group in children with sporotrichosis who were treated with itraconazole with no side effects21 and pressed by the need to use an oral antifungal that could be administered on an outpatient basis, this triazole was used in the patients presented here. The results of a score system evaluation previously used by our group showed that five of the patients experienced marked improvement at the end of therapy while the remaining patients attained complete resolution of the pretherapy abnormalities. These results indicate that with the proper medical and laboratory surveillance, itraconazole can be used successfully in childhood histoplasmosis. We suggest that monotherapy with itraconazole with a daily dosage of 6 to 8 mg of itraconazole per kg and a total dosage of 10 to 18 g, depending on the severity of the process and the clinical and laboratory responses, would permit the recovery of an important number of cases. However, length of therapy remains to be determined; as judged by the responses obtained in several children treated for only 3 months, shorter courses could be envisaged. If plasma concentrations were to be determined and a score system used to measure response during therapy, the treatment course could then be determined more rationally. In spite of the effectiveness of itraconazole in this small series of cases, in severely compromised patients it may be reasonable to use amphotericin B for the initial stages of therapy and then continue with itraconazole for a prolonged period.

Although we observed liver toxicity in one malnourished child, the side effect disappeared when the triazole, which was given for 3 months, was discontinued. This patients has been seen regularly for 20 months posttherapy; she has grown at the normal rate for a girl of her age (5 years) and has not relapsed. The remaining five patients have also grown, are healthy and have had no signs of active histoplasmosis. Itraconazole appears to be useful in children with disseminated histoplasmosis.
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[image: FIG. 1]Child with disseminated histoplasmosis and extreme malnourishment, before itraconazole therapy.
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[image: FIG. 2]Chest roentgenograms in six children with disseminated histoplasmosis treated with itraconazol.
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[image: FIG. 3]Liver function tests during itraconazole therapy in children with disseminated histoplasmosis.



[image: FIG. 4]Blood cell parameters during itraconazole therapy in children with disseminated histoplasmosis.



[image: FIG. 5]Serologic studies in children with disseminated histoplasmosis before, during and after therapy with itraconazole.
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