Fungal Disease

I. Fungi Classification- fungus does not have chlorophyll and does not use light to create food. It needs is a dark, moist place to grow.
a. Yeast- are round and grow by budding
b. Molds- Form tubular structures known as hyphae
c. Dimorphic- yeast at body temperature and a mold at room temperature
d. Superficial, cutaneous, subcutaneous- skin, hair, and nails
e. Deep mycoses- cause systemic and pulmonary infection
i. Caused by virulent fungi that live in nature
ii. Include dimorphic fungi such as 
iii. Histoplasma capsulatum
iv. Coccidiodes immitis
v. Enter the body through inhalation
vi. Rarely cause serious disease in normal hosts (Cryptococcus, candida, Pneumocystis, fusarium)
vii. Some cause minor disease in immunocompetent, but cause aggressive disease in immunocompromised hosts (histoplasma, cocciedioides, paracoccidioides)
viii. Can be fatal in persons with a heavy exposure, immune deficiencies, progressive disease not treated
II. Immunity to Fungal Disease

a. Host cell-mediated immune response is important in controlling infection
b. Induce delayed cell-mediated hypersensitivity response to their chemical components
i. Antigen-specific T lymphocytes and cytokine activated macrophages that assume fungicidal properties
ii. Can lead to formulation of granulomas as in pulmonary tuberculosis
III. Candidiasis

a. Most common form is Candida albicans-normal flora in the body
b. Opportunistic pathogen
c. Risk factors
i. Prolonged neutropenia
ii. Recent surgery
iii. Broad-spectrum antibiotic therapy
iv. Diabetes mellitus
v. Immunosuppressive therapy
vi. Cellular immunodeficiency (HIV)
d. Mucosal disease of mouth and esophagus
i. Clinical presentation
1. Candida Esophagitis
a. Substernal odynophagia, acid reflux, nausea, and feeling of food obstruction
2. Oral thrush- usually affects the tongue and mouth; patients present with thick white plaques that adhere to mucous membrane and are painless
ii. Diagnosis
1. Endoscopy with biopsy and culture
iii. Treatment
1. Fluconazole 
2. Itraconazole for 10-14 days
3. Amphotericin B
e. Cutaneous Candidiasis
i. Common in obese diabetic patients, areas of macerated skin
ii. Clinical presentation
1. Diaper area red with defined margins
2. Pustules, vesicles, papules, satellite lesion
iii. Treatment
1. Topical azoles
f. Vulvovaginal Candidiasis- yeast infection
i. Risk factors
1. Pregnancy
2. Uncontrolled diabetes mellitus
3. Broad spectrum antimicrobial treatment, corticosteroid use
4. HIV
ii. Clinical presentation
1. Pruritus
2. Dyspareunia
3. White cottage cheese like discharge
iii. Treatment
1. Topical azoles 
2. Oral fluconazole
g. Candida Fungemia- 4th most common nosocomial infection
i. Occurs in very ill patients with indwelling catheters
ii. Invasive
iii. Clinical presentation of patient with invasive disease
1. Retinal lesions- patients will have fluffy white retinal infiltrates
2. Raises erythematous skin lesion that might be painful

3. Brain, meninges and myocardial involvement

4. Any positive blood culture is significant

iv. Treatment


1. Amphotericin B

2. If CNS involvement add Flucytosine

3. Continue therapy fort two weeks after the last positive blood culture and resolution of signs and symptoms

h. Hepatosplenic Candidiasis

i. Occurs in patients with prolonged neutropenia

ii. Clinical presentation

1. Fever

2. Abdominal pain, right upper quadrant tenderness

3. Increase in alkaline phosphatase, leukocytosis

iii. Diagnosis

1. Confirmed with biopsy

2. Blood cultures usually negative

3. CT of abdomen shows hepatosplenomegaly

iv. Treatment

1. Amphotericin B

2. Fluconazole 400mg daily

3. Treat until clinical and radiographic improvement

i. Candidal Endocarditis

i. Can be a complication of fungemia

ii. Etiology as Candida parapsilosis and Candida tropicalis which are resistant to treatment

iii. Can lead to Endocarditis, myocarditis, pericarditis

iv. Associated with direct inoculation as in open heart surgery, prosthetic valves (first few months following surgery), IVDA, later stages of HIV

v. Clinical presentation

1. Splenomegaly

2. Petechiae

3. Fever

4. Changing murmur

5. Large vessel embolization

vi. Diagnosis

1. Blood culture from emboli or vegetations at valve replacement

vii. Treatment

1. Surgery or long term antifungals such as Amphotericin B, azoles, flucytosine

IV. Histoplasmosis- dimorphic
a. Acute, disseminated or chronic form

b. Etiology is histoplasma capsulatum

c. Come from soil that is contaminated by bird or bat droppings

d. Infection of inhalation of spores which convert to the yeast when exposed to temperature in alveoli

e. Clinical presentation

i. Clinical presentation commonly includes fever, headache, malaise, myalgia, non-productive cough, mild central chest pain lasting 5-15 days

ii. Hepatosplenomegaly, erythema Nodosum

f. Acute Histoplasmosis

i. Clinical presentation

1. Can be diagnosed as atypical pneumonia

2. Occasional lymphadenopathy

g. Progressive disseminated Histoplasmosis

i. Clinical presentation includes fever, worsening cough, weight loss, malaise, and dyspnea

ii. Chest x-ray might reveal miliary patter

iii. Can result in shock and death

iv. 5-10% have lesions such as ulceration, purpura, endocarditis

v. 5-10% might have Oropharyngeal

vi. hepatosplenomegaly, splenomegaly, thrombocytopenia

vii. Lymph node involvement

viii. Adrenal insufficiency

h. Chronic progressive Histoplasmosis

i. Clinical presentation includes productive cough, fever, night sweats, weight loss

ii. Chest x-ray reveals apical cavities and chronic progressive changes to the lungs

iii. Diagnosis

1. Blood or bone marrow cultures from immunocompromised usually positive for yeast

2. Progressive disseminated present with pancytopenia

3. CXR- miliary pattern in disseminated

iv. Management

1. Itraconazole (Sporanox)- life long treatment for HIV patients
2. Amphotericin B in severe cases
V. Coccidioidomycosis

a. Acute, chronic, disseminated

b. Mold that grows in soil in southwestern USA and Mexico. Patient inhales spores of Coccidioides immitis

c. Should be considered in any patient who has lived in or visited and endemic area

d. Patients usually present in the disseminated form

e. Clinical presentation

i. Incubation of 10-30 days

ii. Non-specific respiratory symptoms with fever

iii. Nasopharyngitis followed by bronchitis

iv. Erythema Nodosum 2-20 days after onset of symptoms

v. Arthralgia and periarticular swelling of ankles and knees

f. Disseminated Coccidioidomycosis

i. Symptoms depend upon site of dissemination

ii. Pulmonary findings usually more pronounced with mediastinal lymph node enlargement

iii. Lung abscesses may rupture in pleural space producing empyema

iv. Diagnosis

1. Definitive diagnosis is microscopic or serologic evidence if C. immitis

2. Serological examination for immunoglobulins

3. Leukocytosis, eosinophilia

4. CSF

5. Chest x-ray- patchy, nodular pulmonary infiltrates and thin-walled cavities

6. Hilar lymphadenopathy

7. Mediastinal lymphadenopathy in disseminated

v. Management 

1. Amphotericin B for progressive disease

2. Itraconazole for disease of chest, bone, soft tissues

3. Mild coccidioidal meningitis- oral fluconazole lifelong since this drug only suppresses

4. Thoracic surgery for giant, infected or ruptured cavities

vi. Complications- persistent pulmonary cavities may cause hemoptysis, pyopneumothorax, meningitis. Relapse is likely

VI. Pneumocystosis

a. Pneumocystis carinii- transmitted by airborne methods (droplets)
b. Pneumonia that occurs in premature infants in underdeveloped areas, older children and adults with altered cellular immune status

c. Incidence increases with CD4<200

d. Following asymptomatic primary infection, organisms lie latent in alveoli

e. Clinical manifestations

i. Findings limited to pulmonary parenchyma

ii. Abrupt onset of:

1. Fever

2. Shortness of breath

3. Nonproductive cough

iii. Chest x-ray- diffuse interstitial infiltrates that might be heterogeneous or patchy

iv. Patient might present with spontaneous pneumothorax

v. 10% have normal chest x-ray

f. Diagnosis

i. Cannot be cultured

ii. Bronchoscopy with bronchoalveolar lavage for direct identification of the organism with Giemsa’s stain to detect cysts

g. Management 

i. In patients with mild to moderate disease continued treatment should be based on a proven diagnosis because of the toxicity of therapy

ii. TMP-SMZ- excellent bioavailability

iii. Pentamidine- IV or IM. Side effects in 50% of patients including pancreatitis, hyperglycemia, hypoglycemia, anemia, thrombocytopenia, ventricular arrhythmias, fatal pancreatitis

iv. Atovaquone for 21 days- mild to moderate disease who can not tolerate TMP-SMZ if can not tolerate above medications

v. Prophylaxis for CD4<200 includes TMP/SMZ oral, dapsone, or aerosolized pentamidine

1. Early treatment can reduce fatality by 3%

h. Prognosis

i. Immunodeficient persons fatality rate of 100%

ii. Leading cause of death in AIDS patients

VII. Cryptococcosis

a. Caused by Cryptococcus Neoformans an encapsulated budding yeast 

b. Transmission is inhalation

c. Found in soil and in dried pigeon dung

d. Immunocompetent hosts rarely develop clinical cryptococcal pneumonia

e. Progressive lung disease and dissemination occur in cellular immunodeficiency, cancer, Hodgkin’s disease, corticosteroid therapy

f. Clinical presentation

i. Headache is symptom of meningitis

1. Etiology is the most common form of infective meningitis

ii. Confusion, cranial nerve abnormalities, nausea and vomiting

iii. Nuchal rigidity and meningeal signs

iv. Rarely intracerebral mass lesions (cryptococcomas) with hydrocephalus

g. Diagnosis

i. For suspected meningeal disease, lumbar puncture. (Increased opening pressure, pleocytosis, increased protein, decreased glucose)

1. Gram stain with India ink

2. Cryptococcal antigen in CSF and culture

a. Establishes diagnosis 90% of the time

h. Management

i. In AIDS related cryptococcal meningitis oral fluconazole 400mg/day for 10 weeks if mild disease

ii. Higher risk patients should receive Amphotericin B for 14 days followed by 8 weeks of fluconazole for high risk patients such as HIV patients or until CSF cultures are negative

iii. Fatal untreated 

VIII. Blastomycosis- Dimorphic
a. Transmission  is by inhaling spores of B. dermatitidis

b. Found in Canada in immunocompetent construction workers

c. Found in soil containing decayed vegetation or decomposed wood

d. Clinical manifestation- can be asymptomatic
i. SOB/cough- progress to productive with purulent, bloody sputum

ii. Fever

iii. Arthralgia/myalgia

iv. With dissemination lesions are frequently seen

v. CXR pulmonary infiltrates and enlarged regional lymph nodes

e. Diagnosis


i. Leukocytosis and anemia

ii. Organism found in expectorated sputum or tissue

iii. Grows readily on culture

f. Management

i. Itraconazole for 2-3 months for non-meningeal disease

ii. Amphotericin B IV for treatment failures or CNS involvement

iii. Clinical follow-up for relapse
