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Candida albicans and the Candida-Related-Complex

Candida is a heterogeneous genus presently grouped with Fungi Imperfecti. There are over 80 species of Candida. The principle group characteristic is the ability to produce pseudohyphae (elongated chains of yeast cells) from budding unicellular forms.

At least six candida species are implicated as human pathogens:

C. Albicans

C. tropicalis(resistant to ketoconizole) 

C. psuedotropicalis

C. krusei

C. parapsilosis

C. guilliermondii

Other yeasts found:


Rhodotorulla glutamis


R. rubra all of these only have yeast form, no psuedohyphae


Torulopsis glabrata


The term candidiasis is generally interpreted as systemic candidiasis or disseminated candidiasis, a lethal septic condition that is usually not evidenced by common assessment methods for the presence of Candida in the GI tract. In conjunction, enteric Candidiasis is not a specific term because many people have Candida in their gut.  Therefore, Candida-Related-Complex is a more appropriate term to describe the condition associated with subacute gastrointestinal overgrowth of Candida albicans.  


Yeast grow on mucous membranes leading to local inflammation. Candida can even grown in the nose causing Candida rhinitis or possibly sinusitis. Nystatin, administered as a snuff, is a frequently successful treatment.  Either causes local manifestation or metabolic byproducts may cause systemic toxins and allergens absorbed from surface of gut, which is huge area.

Symptoms that suggest candidiasis are if patient complains of “spaciness”, fatigue, and depression. Autoimmune disease is often present because Candida can make 70 antigens, which may lead to a host antibody reaction.

30% of people with Candida have thyroid antibodies. So, if you get rid of the Candida, you may decrease the antibodies, which may decrease the autoimmunity.

Many patients are sensitive to yeast and mold containing foods.

How to diagnose: empirical, clinical, guesswork. Possibly by stool analysis.

Dr. Galan did a study in late 90s of patients who responded to anti-Candida/antifungal treatment. They did stool analysis and rectal mucosa culture.  The positive culture was more likely to predict that they got better from anti-Candida drugs. More likely got better if negative culture, less likely if positive for yeast. Nether finds were reliable. A better predictor of who would get better from anti-Candida drugs was positive smear of mucosa for intracellular hyphae in negative culture. Negative culture, positive smear. Then they took a new culture from negative stool sample with positive smear transferred and tried to grow Candida, this showed there is inhibitor in stool of negative culture positive smear – people who are sick. This suggests that people who have Candida in stool (most do) is OK in stool and if patient is negative for it, they are probably fighting it and secreting inhibitory substances causing inability to culture, this leads to Candida symptoms. Others are not responding to Candida –no symptoms.

When conditions are not favorable to Candida, it will go into psuedohyphae production in preparation for tissue invasion.  The psuedohyphae are more hardy, but also more susceptible to any systemic antifungal agent.  In vitro conditions that cause psuedohyphae production include a decrease in basic nutrient levels (less free glucose, less biotin) and a relatively higher pH.  They can oscillate between these two forms. Eventually, the hyphae will put off blastospores, which become single cell yeast. Macrophages are unable to digest psuedohyphae as the hyphae will grow right out of the macrophages.

In vaginal epithelium the psuedohyphae has been shown to invade to the entire 18 to  20 layers of epithelial cells.

Clinical immunology of C. albicans

· C. albicans is a poly antigenic organism



- 79 immunologically distinct antigenic determinates have been described for the principal, cell wall antigens of mannan and glucan.



- 77 cytoplasmic antigens and a mycelial antigen c very similar to our own tissue and organ antigens "

.

Lab Diagnositics

Serum Antibodies 

C. albicans antibody testing is available and it is  promising but not proven.  The predominant antibody in patients with systemic infectious candidiasis is anti-Candida IgG.  In patients with recurrent vaginal candidiasis, the principal antibody is IgA.

Problems with testing inlcude:

1. lack of standardization of testing techniques and antigen preparation

2. common occurrence of candida antibodies in human hosts without disease.

3. lack of established blood levels of C. albicans antibodies in disorders characterized by candida overgrowth

4. antibody response may not be mounted in cases of immunodeficiency or immunosuppression

Stool Antigen Testing

Antigen testing is more reliable than antibody testing.

This suggests Candida problems:

***1-Recurrent yeast vaginitis  (might not be presenting problem – often host of strange symptoms.);  and recurrent depression and GI bloating


2- chronic antibiotic use.


3-Use of OCP or glucocorticoids ((-methosone?)


Stool antigen levels are reported as ranging from 0 to +5.  Approximately 90% of stool tests will demonstrate Candida antigen if present.  Occassionally, cases where Candida is present may result in a false negative due to the organism residing in the pseudohyphae form.


After 6-8 weeks of treatment, a stool test may demonstrate no Candida.  However, Candida can slowly return due to decreased cellular or humoral immunity or mucosal barrier dysfunction.

· Treatment is indicated for levels of +3 or greater.

· Levels of +4 or +5 strongly suggests that the immune system cannot respond appropriately to the Candida.

Also, look for complicating factors as Giardia and Heliobacteria, in the presence of yeast, can proliferate.  Both are often found with Candida.

Effects of Candida toxins (acetaldehyde):

1. Suppression of T cell number and function

2. Enhanced vascular permeability

3. Augmentation of histamine release with induction of anaphylaxis

4. Behavioral changes (animal studies only)

5. Urinary aa pattern: low glutamine, glutamate, asparagine

6. Lowers available B6,  B2

7. Lowers available EFA

8. Causes Magnesium deficiency

Candida glycoproteins can stimulate histamine release from leukocytes and mast cells. It has been reported as a pathogenic factor in selected cases of urticaria, asthma, irritable bowel syndrome, and psoriasis.

Studies:

· 255 pts with urticaria
49 (19%) showed intradermal wheal formation with candida antigen skin scratch (IgE)

27 got clinical cure from urticaria with 3 week treatment of Nystatin

18 lost urticaria when eliminating yeast from diet

2 required desensitization to Candida to get better

· 100 pts with urticaria

36% had positive skin prick test for candida

3 pts improved with antifungal therapy alone (3%)

23 improved with antifungal Tx (nystatin) and yeast free diet

· 57 pts with irritable bowel syndrome and DOS. candida stool test

17 (30%) improved (permanent cures) with Nystatin Tx

31 (54%) partial relief with nystatin, of those 23 got further improvement with yeast free diet

Chronic Candidiasis Sensitivity Syndrome


Chronic Candidiasis Sensitivity Syndrome is a polysymptomatic illness with multiple complaints referable to various organ systems is the rule. Most common symptoms are fatigue, mood lability, depression, inability to concentrate.  


In women, menstrual difficulties;  loss of libido, premenstrual accentuation of their symptoms. But it is not PMS as there is no characteristic symptom-free period following menstruation as symptoms are present throughout the cycle.


Young people who have this probably have weak immune system. And Candida produce immune suppressive toxins.



Other organ systems may be involved: 


MS - myalgia, aching 

Cardiac - palpitations,





Respiratory: wheezing, sinusitis





GI:  bloating, gas constipation or diarrhoea





Cutaneous:  pruritis, urticaria





GU:  persistent vaginal discharge, cystitis.

· Food cravings of foods rich in CHO's, or yeast.

· Mold sensitivity

· Multiple food and chemical intolerances

Predisposition to Overgrowth

Candida will overgrow in the following conditions:

1. cell mediated immunity  dysfunction (steroid use which depresses cell-mediated immunity: inhibits lymphocyte migration and lymphocyte

        transformation in response to C. albicans)

2. phagocytic dysfunction (sugar, stress) ( CMI, complement, B-cell lines

3. Nutritional deficiencies (Fe, Ca., Zn, Se), Fe deficiency being the most important

4. Skin burns, abrasions, wounds

5. Suppression of gastric acid (Helicobacter) - but candida can grow in pH of 1.5

6. Altered glucose metabolism - with overabundance of carbohydrates, or rapid transit time; i.e. a Iot of substance to grow on.

7. Pregnancy

8. Prolonged broad spectrum antibiotic use - decreased competition for space and nutrients.  In a person with good immune function, the normal symbiosis will return two weeks after antibiotic use. In those with cell mediated immune deficiency, return of normal symbiosis does not occur.

Treatment

· Perform an initial stool test to assess the level of Candida present.  Retest after 6 weeks for a maintenance.  If the test is not clear of Candida, then redose at higher levels or change therapy.  

	Stool Antigen Level
	Treatment Length
	Fungicidal dose
	Maintence Dose
	Retest Time after beginning maintenance

	+3
	5.5 months
	8 weeks
	4 months
	6 weeks

	+4
	12 months
	3 months
	9 months
	6 weeks, 12 months

	+5
	2 years
	3 months
	21 months
	6 weeks, 12 months, 2 years


· Antifungals: should be rotated every 2-3 weeks as Candida has the capacity to adapt as quickly as 24 hours. Use the following antifungals on a timeline based on stool antigen levels: 

· Caprylic acid (Mycopryl (Neesby)):  For a fungicidal dose begin with 500-1,000 mg, 3-4 times per day x 1 week.  Increase to 3 caps bid the next week.  If +5, increase to 3 caps tid on the third week.  A maintenance dose is 3 caps qd, taken together.  Caprylic acid can be ic or cc.

· Nystatin p.o. q.i.d. x 1 week:  500K, 1000K, 1500K;  2000K there after4 - 6 months or longer

· Alli-cin (allicin combined with cinnamomum oil- Pharmax)( 500 mg, 3 caps qd, bid, tid)

· ADP (500 mg, 3 caps qd, bid, tid)

· Undecylenic acid, 150-250 mg, 3 times per day.

Antifungal Medications: 

For a +5 you may consider 1 week of diflucan followed by caprylic acid for 3 months then decrease to maintenance for a total treatment of 

2 years.  Usually only one is used, although Nystatin is sometimes used in combination with other drugs.

· Nystatin (oral powder), 1/8 teaspoon, 4 times per day (swish and swallow). Increase after 5 days to 1/4 teaspoon 4 times per day. May require long-term treatment in some cases. Nystatin does NOT have many side effects like other stronger antifungal. People can get depressed or have mild allergic reaction. It comes in grams (powder –need to specify), 10-20g. Other forms (capsules) not effective and spiked with sugar so consider using a compounding pharmacist.

Sig: (instructions): 1/8 tsp QID for 5 days…less likely to get die off.????(surge in toxins from dead yeast. Usually treat for 3 

weeks. Put powder in water, stir swallow fast. Keep in fridge, don’t buy more than 6 weeks worth at a time.

Nystatin has helped MS & SLE pts., after 12 weeks took off and symptoms. Came right back. May need to do for a year. (A-I 

reaction to fungal antigens?)

· Fluconazole (Diflucan), 100 mg twice a day for 1-3 days, then 100 mg/day, for a total of 10-30 days.

· Itraconazole (Sporanox), 200 mg, once a day, for 10-30 days.

· Diet: Eliminate all refined sugar, other refined carbohydrates (including fruit juice), and alcohol. Identify and avoid allergenic foods. Some patients must also eliminate all fruit, vinegar, and foods that contain yeast and mold. Some patients must restrict total carbohydrate intake.

        Clinically, a food allergy elimination diet results in better responses that many of the “Candida diets.”  Eliminate dried fruit, fruit juice, sugar, 

        bran and reactive foods.

· HMF forte or comparable probiotic:  1 cap bid ic with a large glass of water or cc. (absolutely necessary as a competetive inhibitor)

Other Nutritional supplements: A wide range of nutrients are often recommended to help stabilize blood glucose, improve immune function, and relieve various symptoms. Although many patients report improvement, there is little systematic research on the effects of nutritional supplements in patients with "candidiasis." Cellular immune support including Selenium and Zinc. Bifido factor, Solvent remover (Thorne) and/or liver support to handle yeast die off and changing gut ecology.

'

