Lecture No.: 5
Date: 14/2/2012

Last lecture we talked about the first type of fungal infections: Superficial Mycosis which starts from skin, hair and nails and its limited to the outer most layer.

Today we’ll discuss: 
1. Cutaneous and subcutaneous mycosis.
2. Candidiasis

3. Opportunistic systemic mycoses

Cutaneous and subcutaneous Mycosis:

This type extends deeper than the first one, it starts from the superficial layer that is the epidermis and dermis and could extend to subcutaneous tissue. It could also result from systemic infections.

Fungi that cause these infections are divided into two types:

1. A type that belongs to a group of Candida (Yeast).

2. Another that belongs to dimorphic fungi. For example, Histoplasma capsulatum and Blastomyces dermatitis are infections caused by two important organisms that belong to this group.
Remember: Dimorphic fungi are fungi that exist in two forms; one is seen in vivo conditions as yeast like structure, during infections of subcutaneous tissue for example. The other is seen in vitro during culturing. We recognize the presence of filamentous fungi like molds.

Histoplasma capsulatum and Blastomyces dermatitidis

These two are found in certain countries such as USA and Canada. No cases were recognized in our country. They are often associated with dry regions. Usually found in birds intestines and excreted with their feces. Spores in feces are our source of infection.
A person acquires the infection by inhalation of these spores. It’s usually asymptomatic. The spores reach the lung, produce mild damage in tissues of the lung, especially bronchi, and could cause allergic reactions.
Now if the person has immunodeficiency of any kind (immunocompromised), these organisms will be very dangerous and they could be associated with severe forms of infections related to subcutaneous tissue, systemic necrotizing infections, like damages in the lung and sometimes pneumonia, and could also be manifested by the presence of skin abscess. The infection is usually localized in the lung but in certain cases it spreads to affect other areas.

Treatment: By the use of antifungal drugs. It’s not easy though and usually fatal.

Sporotrichosis

The word sporotrichosis means infection in the subcutaneous tissue. This infection is found in our country and caused by Sporothrix schenckii. It’s commonly found in soil and on decaying vegetation.

It starts as wound infection from cuts or abrasions in the skin, and then produces skin ulceration which changes in its color, to black usually. Later it could disseminate to the lymphatic system and produce lymphadenitis and here it becomes very painful. It often affects farmers and gardeners who work with soil with the presence of skin lesions. It’s not painful but once it reaches the lymphatics, it becomes very painful.

Treatment: Localized removal of the damaged tissue.

Mycetoma (Subcutaneous Mycoses)

It’s found in some countries like India and Pakistan, and also in our country. A person acquires this infection by walking barefoot (with no shoes on) as he will be susceptible to more injuries.

Organisms that cause Mycetoma are either fungi that belong to Madurella species or bacterial agents that are Actinomycetes which are found in huge amounts in soil.
The name Madurella is originated from Madras, a city in India. This fungus can produce superficial infection, then spread to subcutaneous tissues and produce a form of granuloma with severe damages to the tissues.

Treatment: requires surgical treatment.

Candidiasis
** Candidiasis (American)/ Candidiosis (British).
These infections are related to normal body flora, and they are caused by a type of yeast called candida.

Candida is a special form of yeast found in our body. There are 12 different types of candida associated with the human body.

Most common species found in clinical cases:

1. C. Albicans: they are associated with 70% of Candidiasis.

2. C.Glabrata: second most important species, due to development of their resistance against antifungal drug Fluconazole. 

3. C.Tropicalis.

4. C.Krusei.

Other less common types associated with infections in relation to oral cavity or urinary tract are Geotrichum species and Trichosporos species.
Candida is considered as part of body normal flora in the mouth, vagina, skin, intestines, and urinary tract. Under normal healthy conditions, candida can’t produce any type of inflammation in the mucosa of oral cavity, intestines or urogenital tract because normally they are few in number and not invasive.

Any change in conditions of one of these areas either by the use of antibiotics especially broad spectrum antibiotics would result in decreased number of oral cavity normal flora bacteria especially viridians streptococci group. This group of bacteria produces end products, mainly organic acids that stabilize PH in the oral cavity to be slightly alkaline so as to inhibit the growth of yeast.

PH changes with the decreased number of bacteria especially viridians group in addition to lactic bacteria results in increased number of candida becoming more aggressive to the mucosa and causing damages to the oral cavity mucosa or other parts. 

Candida are considered as opportunistic pathogens, they get activated following changes in the body normal flora, especially due to use of antimicrobial drugs or other factors like: a patient with an immunodeficiency (immunocompromised), has an underlying disease like diabetes, lymphoma or other, treated with toxic drugs that reduce immunity and the use of radiation (in treatment of cancer for example). All these factors allow candida to increase in number and produce clinical features in the patient. 
Candidiasis may be acquired from exogenous sources like catheters or prosthetic devices, respiratory tubes, person to person transmission or nosocomial infections. But these cases are rare, candida are usually part of normal flora and most cases develop endogenously.

Before treating your patient, you should always check for the presence of Candidiasis seen as a form of thrush in his/her mouth. The tongue will be covered with creamy white to grey patches due to the production of filaments or pseudofilaments. In this case, don’t treat him or atleast be careful, as he probably has problems related to his general health conditions. 
Oral Candidiasis
It’s so common, especially in children and patients with underlying diseases, immunodeficiencies, malignancies, etc.

Treatment of this infection starts in the treatment of the underlying disease. Like if the patient has oral Candidiasis with diabetes, he should be given drugs for diabetes, to keep sugar level normal and so get rid of Candidiasis. The same rule applies to other cases like lymphoma, leukemia and other.
** Patients, especially elderly, who wear dentures, are often susceptible to develop Candida Stomatitis. If dentures are not cleaned well, accumulation of food which will be fermented by bacteria will cause irritation, erythema and inflammation of the mucosa of the gum. And if the patient is immunocompromised, Candida Stomatitis will follow.

Under certain conditions, oral Candidiasis especially on the tongue and floor of the mouth might produce pseudofilaments and spread. It usually spreads to the pharynx and larynx and cause esophageal Candidiasis which results in suffocation and death. It’s very dangerous especially to AIDS patients and should be treated with antifungal drugs.

Antifungal drugs are either topical or oral, depending on the type of infection and patient status. Usually when the infection is localized, treatment is by topical ointment.

** Keep in mind that the presence of Candidiasis in oral cavity whether it’s found on the tongue or floor of the mouth, is almost always associated with the presence of certain immunodeficiency or the use of antimicrobial drugs.
Oral Candidiasis might also, under certain conditions, spread to the blood stream. It could reach the lung and produce necrotizing fatal lung infections. It could affect the urogenital tract especially of females. Any change in PH of the vagina might result in decrease in the amount of normal flora and increase in yeast number especially candida, and this result in vaginal Candidiasis manifested in mucosal inflammation, vaginal discharges and pain during urination.
It could also affect the heart causing endocarditis and the brain causing meningitis.

So, it’s not only related to the mucosa. Of course 90% of cases are related to the mucosa only, but under certain conditions, Candida might cause systemic diseases in other parts of the body which are often fatal especially in immunocompromised patients.

Never treat a patient suffering from repeated attacks of oral Candidiasis. Remember that he most probably has some kind of immunodeficiency or an underlying disease.

Candida can cover the entire oral cavity including the tongue, floor of the mouth and sometimes even the lips can be seen in the form of white patches. It’s painful and patients have difficulty eating especially children. (Check the photo in the slides)
Skin especially of infants can also be infected by candidiasis. The buttocks might be affected, and it’s seen as erythema and peeling of epidermis, might reach subcutaneous tissue and become very painful. The cause here is usually due to candida found in the intestines, excreted in feces contaminating the rectum and the skin around it. (Check the photo in the slides)
Vaginal Candidiasis:

A few number of candida can normally be found in the mucosa of vagina. A change in PH due to use of antimicrobial drugs or immunodeficiency will help in increasing the number of candida. This will be seen in the form of inflammation followed by vaginal Candidiasis. Irritation, pain during urination, vaginal discharges are most common symptoms. This infection is most commonly associated with pregnancy and sexual contact but usually due to endogenous source. Its occurrence decreases with age. 

Treatment: by topical anti-candidiasis. 
Common Risk factors: Antibiotics, Oral steroids, Diabetes, wearing dentures, immunodeficiency, Diseases like leukemia, cancer or HIV infection, Radiation, anticancer/immunodepression drugs, old age, infants and organ transplantation.

Prevention of Candidiasis:

It’s done by first restoring the patient’s immunity.

It’s important to control the underlying disease or stop antibiotics in order to restore patient’s immunity and so get rid of Candidiasis or prevent it. No vaccine can prevent canididiasis.

Lab diagnosis of Candida:
It’s done by taking tissue samples from the skin, nails, blood, CSF, urine, sputum or oral swab. It’s not so difficult due to the fact that we can demonstrate the presence of yeast budding cells and filaments by wet preparations and gram stain.
Culture:

Special culture medias used to support the growth of candida are:

1. Sabouraud dextrose agar: it’s very simple, with acidic PH of 5.9-6 to inhibit bacterial growth and support theirs.

2. ChromCandida agar

This type changes in color with the presence of different Candida.

For example: C.albicans are green, C.tropicans are blue, C.krusei green and black and so on. 

It’s not necessary to incubate a culturing plate at certain temperatures. All types of yeasts including candida grow well at a temperature range of 25-37 degrees. And it only needs 48 hours.

Biochemical tests can also be done to identify types of candida.

** In the past, Candida was known as only one type. Superficial, oral, vaginal as well as systemic Candidiasis, all were treated with one drug that is Fluconazole. The increased use of the same drug with different diseases resulted in the development of resistance especially by C.Glabrata and C.Krusei.

70% of Candidiasis infections are usually associated with C.Albicans, but some Candidiasis can be caused by other fungi. During treatment, antigfungal drug Fluconazole, doesn’t distinguish between Candida types. So, all susceptible candida will be killed, less susceptible will survive, and their survival will result in repeated Candidiasis.

So, it’s important to know the specific type of candida causing the disease.  

All antifungal drugs interact with ergosterol producing large complexes which result in fungal cell membrane distortion.

Opportunistic systemic mycoses
Again related to patients with immunodeficiencies, underlying diseases, and the use of cytotoxic drugs or immunosuppressant drugs. Keep in mind that their immune status is weak so they can’t resist infections of Candida. Their only way of treatment is by restoration of immunity.

Other common fungal pathogens which might produce severe damages in the lungs are aspergillus species, Mucor spp and Cryptococcus spp.

Aspergillosis / Zygomycosis
It’s caused by the filamentous fungus aspergillus. This infection is manifested in the presence of spores. Aspergillus Niger, one of the most common species of aspergilla, is a form characterized by its black spores color. Aspergillus spores can easily disperse in the environment. Infection happens by inhalation of these spores. They affect the lung by producing localized filaments which cause allergic reactions and hypersensitivity. It could result in a form of aspergilloma which results in severe damages to tissues of the lung. It develops in immunocompromised patients and usually results in death of the patient.
Aspergillosis is localized in the respiratory tract, usually with no spread to blood stream. It might cause thrombosis though and damages to blood vessels and small muscles.
Sometimes, under certain conditions, aspergillosis could develop during CNS operations as a result of contaminations to the brain, causing severe damages, and abscesses in the form of meningitis which eventually result with death. It’s fatal and usually can’t be treated.

Culturing of aspergilla is by the use of a very simple media. It demonstrates the arrangement, color and size of spores of different aspergilla. Aerial mycelia are colorless at first but change in color with the development of spores.

Different types of aspergilla show different spore arrangement and colors. (Check the photos in the slides)

People are always exposed to spores of aspergilla and other filamentous fungi. The immune system protects the body by the production of lysozymes and other cells. We’ll talk about that in the next lecture.
Good luck everyone (
Aseel Obaid
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