CERVICAL DYSPLASIA

Is a Cure on the Horizon?
By Ingrid Schaefer Sprague

Cervical dysplasia and cervical cancer are the two main reasons why women must undergo annual Papanicolaou (Pap) smears. During cervical dysplasia, abnormal cells proliferate in the cervix. Although cervical dysplasia does not produce symptoms, it is nonetheless a dangerous condition. Left untreated, it can progress to cervical cancer, the second most common type of cancer in women (Nicol AF et al 2005, Marshall K 2003, Rock CL et al 2000). 

Fortunately, early detection and treatment of cervical dysplasia are highly effective. Since the introduction of the Pap smear in 1941, it is believed that the death rate from cervical cancer has dropped 70% (NLM 2004). In 2002, the American Cancer Society estimated that 13,000 women would develop invasive cervical cancer that year (ACS 2002). Among developing countries, where Pap smears are not as common, cervical cancer is reported to be the leading cause of cancer in women (Potischman N et al 1996). The rate of this cancer is reported to be 11.6% worldwide (Giuliano AR and Gapstur S 1998, Rock CL et al 2000). Only 1% of cervical cancer occurs in pregnant women or in those shortly thereafter pregnancy.

In more than 99% of cases, cervical cancer and cervical dysplasia are caused by the human papillomavirus (HPV) (Yeo AS et al 2000). This virus is very common: The lifetime risk of a woman contracting genital HPV is estimated to be 80% (Bekkers RL et al 2004). Human papillomavirus affects the anogenital region in both women and men. Men generally carry the virus and pass it on to women. While the general literature suggests a barrier method, such as a condom, protects against HPV, this only protects the cervix. 

Not all women with HPV will develop cervical dysplasia or cancer (Marshall K 2003; Giuliano AR et al 1998). There are many variations of the virus, and some forms carry a higher risk for the development of cancer than others, including HPV16 and HPV18 (Liu T et al 1993). While the virus can cause genital warts, it frequently has no symptoms. In fact, only about 1% of people with HPV have visible warts (Wright TC et al 2004, Association of Reproductive Health Professionals 2001). This, in conjunction with a common lack of symptoms in dysplasia, infrequent Pap smears, and the presence of risk factors sometimes produces the environment conducive to the development of cancer.

Preceding a cure, the goal of cervical dysplasia and cancer reduction should be focused on prevention. These strategies include risk reduction, counseling, diet modification or supplementation, and chemotherapeutic and vaccination agents (Rock CL et al 2000, Pereira DB et al 2004, Maissi E et al 2004).
Classification of Cervical Dysplasia
In the medical literature, cervical dysplasia had been classified as mild, moderate, and severe to describe the extent of cell proliferation from the basal layer to just short of the entire epithelium. 

Cervical dysplasia now is commonly referred to as cervical intraepithelial neoplasia (CIN). It is commonly classified by the penetration of abnormal cells into the tissue epithelium: 

· CIN I describes the involvement of the basal third of the epithelium

· CIN II involves the basal two-thirds of epithelium

· CIN III involves more than 2/3 of the epithelium

The association of dysplasia with the human papillomavirus, was evident in the medical literature by the early 1990s. However, it is also noted that 74% of dysplasia cases naturally regressed to normal in patients within 5 years according to a study of 17,000 women (Holowaty P et al 1999). Of those who experience progression, only 1% of those with CIN I will progress to severe dysplasia or worse (Holowaty P et al 1999). However, in those with moderate dysplasia (CIN II), 16% will advance to severe dysplasia within 2 years and 25% within 5 years. An overall progression rate of severe dysplasia (CIN III) to cervical cancer was observed in 12% to 22% in other studies (Arends MJ et al, McIndoe WA et al 1984). The survival rate for properly treated early-stage cervical cancers is between 70% and 100%.

Certain genetic factors also appear to predispose women to dysplasia or allow malignant progression to cervical cancer  (Fowler BM et al 1998, Goodman MT et al 2001, McCluggage et al 1998, Lee GJ et al 2005).

[SIDEBAR] What You Have Learned So Far
· Cervical dysplasia is the proliferation of abnormal cells.

· Cervical dysplasia left untreated may develop into cervical cancer.

· Cervical cancer is the second most common type of cancer in women.

· Early treatment and detection of cervical cancer are highly effective.

· The mortality rate of untreated cervical cancer is 95% within 2 years.

· The survival rate for properly treated early-stage cervical cancers is between 70% to 100%.

· Over 90% of cases of cervical dysplasia and cervical cancer are the result of the human papillomavirus (HPV)

· The lifetime risk of contracting a genital HPV infection is about 80%.

· Not all women with HPV will develop dysplasia or cancer of the cervix.

· Only 1% of women with HPV develop external warts.

· Dysplasia does not cause symptoms.

· The lack of symptoms in dysplasia, infrequent screening, and risk factors sometimes allow cervical dysplasia to develop into cervical cancer.

 [END SIDEBAR]

Screening 
Screening for cervical cancer involves obtaining a Pap smear from the surface of the cervix and a physical examination of the patient. In the Pap smear, a painless procedure, cells are scraped from the cervix with a small brush then the cells are sent to pathology for evaluation. 

Abnormal findings are evident in 5% to 7% of Pap smears performed (Jones BA et al 2000). However, because of lifestyle changes, continued research in the development of a vaccine, and improved surgical techniques, cervical cancer is on the precipice of being the first cancer to be eliminated. 

One major problem with screening is poor follow-up testing among women with abnormal Pap smears. An estimated 10% to 61% of women with abnormal Pap smear fail to undergo follow-up testing (Shinn E et al 2004). In another study, noncompliance was observed in women with only elementary education, prior surgery, additional diseases, consumption of medications for chronic conditions, and family illness (Bornstein J et al 2004). The consequence of delaying diagnosis and treatment could be devastating should cervical cancer develop in the meantime. Individual counseling and support groups can be useful for alleviating stress in women with cervical cancer (NLM 2004).

(SIDEBAR)

STATUS OF VACCINE DEVELOPMENT AND ANTIVIRALS

Recently, media attention has focused on possible vaccines for cervical cancer. At present these vaccines are in the development stage and are still undergoing research. It is likely that a vaccine for low-grade dysplasia will be available soon (Stanley M 2003).

Large-scale trials have shown vaccines in development have reduced the rate of HPV infection and CIN (Villa LL 2005, Torrens I et al 2005). Potential drawbacks to the current vaccine strategy include the lack of availability in developing countries (where vaccines are most needed) and HPV-type specificity of the vaccine (Maclean J et al 2005). However, presently Merck & Co, Inc. is conducting research on a vaccine that would target HPV types 16, 18, 6, and 11. 

The National Institute of Health contends it is too early to know whether these vaccines will reduce the risk of cervical cancer (NLM 2004). No current antiviral is approved for the use of HPV.

(END SIDEBAR)
Conventional Treatment of Cervical Dysplasia and Cancer

When a gynecologist has determined that dysplasia will not regress, certain medical procedures are required. The earliest stage of changes preceding cervical cancer, dysplasia, is 100% treatable (NLM 2004). 

A gynecologist may elect to remove the abnormal cells with cryotherapy, that is freezing the area to destroy the cells. Conversely, loop electrosurgical excision allows viable tissue to be examined for further definition of the dysplasia. Women treated with loop excision are likely to revert to HPV-negative status at 1 and 2 years (Aschkenazi-Steinberg SO et al 2005). If a larger area of the cervix contains abnormal cells, a gynecologist may perform a surgical procedure called cervical conization to remove all of the cells. 

In case of high-grade CIN or if there isn’t enough cervical tissue left to remove from previous surgeries, a hysterectomy may need to be performed (Das N et al 2005). In rare advanced cases, all of the organs of the pelvis can be removed in a procedure called pelvic exenteration. Except for hysterectomy or pelvic exenteration, the other surgical choices still typically allow a woman to carry a child in future pregnancy barring other health conditions. (NLM 2004). 

Sometimes radiation or chemotherapy is required before or after surgery for cancers that are recurrent or have spread beyond the pelvis (NLM 2004). 

Risk Factors for Cervical Dysplasia and Progression to Cervical Cancer

While it may take years for cervical dysplasia to progress into cancer, the cancer can quickly spread throughout the body. If left untreated, cervical cancer has a mortality rate of 95% within 2 years (NLM 2004). However, with suitable treatment, five-year survival rates are 80% to 85% for cervical and uterine tumors alone, 60% to 80% for tumors involving the upper part of the vagina, 30% to 50% for tumors with spread still retained with the pelvis, and 14% when cancer has invade the bladder or rectum or metastasized outside the pelvis (NLM 2004). 

Although early symptoms of cervical cancer are rare, there have been reports of persistent altered vaginal discharge and abnormal vaginal bleeding. Advanced cervical cancer may present the following symptoms: pelvic, back, or leg pain, leaking of urine or feces from the vagina, loss of appetite, weight loss, and bone fracture. (NLM 2004).

While HPV is associated with over 99% of cervical dysplasia and cancer, not all dysplasia ultimately results in cervical cancer (Marshall K 2003). Rather, it appears that certain mitigating factors need to be present in order to cause the progression from cervical dysplasia to cervical cancer. These risk factors include the following:

Age

While older age is associated with more advanced dysplasia (Romney SL et al 1997; Palan PR et al 1991), younger age and younger age at first sexual intercourse are associated with higher risk of cervical dysplasia in general (Wassertheil-Smoller S et al 1981; NLM 2004). Half of women who become sexually active contract HPV within 2 years (Bekkers RL et al 2004).

Multiple HPV Types

One study showed a significantly increased risk of CIN in women with several HPV types (Ho GY et al 1998).

Viral Load

A high level of the virus in the body is a statistically significant risk factor for CIN (Li SM et al 2004, Schlecht NF et al 2003, Dalstein V et al 2003, Ylitalo N et al 2000, Josefsson AM et al 2000, Ho GY et al 1998, Romney SL 1997, Flores R et al 2005). 

High-risk HPV Variants

As previously mentioned, certain virus strains are an independent risk factor for cervical dysplasia (Thomson et al 2000, Liu T et al 1995). 

Persistence of HPV Infection

Persistent infection with HPV upon screening carries a greater risk of cervical cancer (Giuliano AR et al 1997, Romney SL et al 1997). Additionally, levels of antioxidant nutrients (beta-carotene, lutein, beta-cryptoxanthin, alpha-tocopherol, and gamma-tocopherol) were 24% lower in those women who tested HPV positive repeatedly (Giuliano AR et al 1997). 

Smoking

Smoking is a serious independent risk factor for advanced cervical dysplasia (Palan PR et al 1991). Additionally, cigarette smoking is associated with lowered levels of the nutrients beta-carotene, carotenoids, retinol, and vitamin C in women (Palan PR et al 1996, Basu J et al 1991, Harris RW et al 1986). Finally, passive cigarette smoking via a spouse also has been associated with a higher incidence of high-grade squamous intraepithelial lesions (Tay SK et al 2004). Women with abnormal Pap smears absolutely should avoid smoking.

Obesity

In one large study, fewer overweight and obese women (78% in each group) underwent cervical cancer screening with Pap smears (Wee CC et al 2000). Subsequently, this group of women has a higher mortality rate for cervical cancer as compared to normal weight women.

Oral Contraceptive Use

Oral contraceptive use is thought to be a risk factor for cervical dysplasia (Hoyo C et al 2004, de Villiers EM 2003). This may be due to either the age when oral contraceptives were started or the length of time they were taken.

Number of Sexual Partners

The number of sexual partners increases the risk of cervical dysplasia (Thomson SW et al 2000), perhaps by increasing the chance of encounter with HPV strains. This risk extends to immediate partners who have had multiple sexual partners (NLM 2004).

Multiparity

Multiple pregnancies have been cited as a possible risk factor for cervical dysplasia (Munoz N et al 2002, Liu T et al 1993, Thomson SW et al 2000). A possible reason for multiparity (multiple pregnancies) as a risk for cervical dysplasia may be due to multiple sexual encounters with a male with HPV. Other additional risk factors for increased cervical dysplasia risk in pregnancy may be linked to decreased folate levels due to the needs of the developing baby as well as a compromised immune state (Potischman N et al 1991, Butterworth CE Jr et al 1982). 

Lower Socioeconomic Status and Lack of Pap Smears

Lower socioeconomic status is a possible risk factor for cervical dysplasia (Liu T et al 1993). Women with a lower educational level may avoid follow-up (Bornstein J and Bahat-Sterensus H 2004), perhaps due to a lack of understanding of the consequences. Additionally, those with lower socioeconomic status may lack the ability to access appropriate healthcare such as those in third-world countries.

DES

Diethylstilbestrol (DES) has been linked to the development of clear cell adenocarcinoma in daughters of mothers who received this drug. DES was given to expectant mothers from the late 1930s until 1970 to prevent early delivery. However, many mothers were unaware that the drug was even administered, sometimes even given with a vitamin supplement. Unfortunately, it resulted in increased cervical cancer in female offspring. Current research regarding the use of DES focuses on the effects of the drug in granddaughters and grandsons of those who received the drug (CDC 2005).

HIV, Systemic Lupus Erythematosus, or Compromised Immune Function

Women with medical problems that affect the immune system are at greater risk for cervical dysplasia. These conditions include HIV, systemic lupus erythematosus, and organ transplant recipient (Duerr A et al 2001, Robinson WR et al 2002, Bernatsky S et al 2004, Malouf MA et al 2004; Ozsaran AA et al 1999; NLM 2004).

Other Sexually Transmitted Diseases

In addition to HIV, the presence of other sexually transmitted diseases such as Herpes simplex virus and Chlamydia trachomatis can cause dysplasia to progress to cervical cancer (Smith JS et al 2002, Smith JS et al 2002). However, other studies failed to show an association between these sexually transmitted diseases and cervical cancer progression (Castle PE et al 2003, Tran-Thanh D et al 2003).

Nutrient Status of Women with Cervical Dysplasia
Interestingly, in several studies increased risk of cervical dysplasia and/or its progression to cancer appears to be associated with decreased concentrations of select vitamins and micronutrients (Amburgey CF et al 1993). As far back as 1981, statistically significant differences in vitamins A and C and beta carotene have been noted in women with cervical dysplasia (Romney SL et al 1981, Wassertheil-Smoller S et al 1981). Smokers and drinkers showed a low nutrient status in one study of women with high-grade squamous cervical intraepithelial lesions  (Hernandez BY et al 2003).

To date, several studies have examined the dietary intake of these nutrients and others, including folate, zinc, carotenoids, and vitamins B6, B12, and E. Some research supports the protective effect of nutrients, while other studies doubt their effectiveness (Kwasniewska A et al 1998, Wideroff L et al 1998, Mackerras D et al).  Nevertheless, studies have shown that changes in diet and nutritional supplementation can result in the prevention of cervical cancer (Marshall K 2003, Gagandeep et al 2003, Friedman M et al 2005). 

Vitamin A (retinol)

Vitamin A deficiency has been observed in women with various grades of CIN (Kwasniewska A and Tukendorf A 1996, Charmuszko C et al 1990, Yeo AS et al 2000, Liu T et al 1993). 

Studies also have been performed in differing groups of women with CIN. In a study of Southwestern American Indian women, low retinol (vitamin A) was associated with CIN I (Yeo AS et al 2000). Vitamin A also may have a protective effect for black women in the early stages of CIN (Kanetsky PA et al 1998, Kanetsky PA et al 1998). Additionally, a low level of vitamin A (at concentrations < 1.05 micromol/L) was implicated in the development of cervical dysplasia in a study of 1315 HIV-positive women with CIN (French AL et al 2000). 

In two separate studies of the general group of women with CIN, a 3- to 4.5-times higher risk of cervical cancer development was seen in those with a low level of vitamin A. (Nagata C et al 1999, Wylie-Rosett JA et al 1984). More severe stages of cervical dysplasia were associated with an even further decreased level of vitamin A (Kwasniewska A and Tukendorf A 1996).  Conversely, high levels of vitamin A were associated with cervical dysplasia regression, particularly in those who were HPV-16 positive (Liu T et al 1995). 

Local supplementation of vitamin A or increasing dietary intake of this vitamin may help prevent cervical dysplasia (Shannon J et al 2002, Volz J et al 1995). 

This view of vitamin A supplementation is not unanimously agreed upon though. A study by Shimizu et al 1996 showed that mean serum retinol levels were significantly lower in cervical dysplasia cases. However, the risk of cervical dysplasia was significantly higher among women with the highest level of dietary vitamin A (Shimizu H et al 1996). In yet another study of 257 women, there was no relationship between decreased intake of vitamin A and cervical dysplasia (de Vet HC et al 1991). 

Vitamin B1, Thiamin

In women with high- and low-grade squamous intraepithelial lesions of the cervix, the level of vitamin B1 was decreased in those with CIN. Furthermore, progression of cervical dysplasia was associated with further reduction of vitamin B1 (Hernandez BY 2003

Vitamin B2, Riboflavin

Lower levels of vitamin B2 have been associated with an increased risk of both low-grade and high-grade CIN (Liu T et al 1993, Hernandez BY et al 2003). Interestingly, vitamin B2 deficiency has been noted with oral contraceptive use. 

Vitamin B6

Cervical squamous intraepithelial lesions (SIL) has been associated with a deficiency of containing vitamin B(6) (Ramaswamy PJ and Natarajan R 1984).

Vitamin B12

A decreased level of  vitamin B12 has been associated with both low-grade and high-grade squamous cervical lesions as well as HPV persistence (Hernandez BY et al 2003, Sedjo RL  et al 2002, Goodman MT et al 2001). However, another study did not show an association between vitamin B12 and women who were either positive or negative for HPV (Sedjo RL et al 2003). 

Vitamin C

An increased risk of cervical dysplasia has been found with lower intake of vitamin C (ascorbic acid) in several studies (Romney SL et al 1985, Liu T et al 1993, Potischman N and Brinton LA 1996, Palan PR et al 1996, Kwasniewska A et al 1998, Buckley DI et al 1992, de Vet HC et al 1991, Kwasniewska A et al 1996, Lee GJ et al 2005). 

Conversely, a study of Southwestern American Indian women did not show an association between cervical dysplasia and low vitamin C level (Yeo AS et al 2000) nor did a similar study of 125 cases with cervical carcinoma in-situ (Shannon J et al 2002). 

A role for vitamin C in the reduction or reversal of risk of cervical cancer may exist (Singh VN and Gaby SK 1991, Amburgey CF et al 1993).

Vitamin D

Future research may show this vitamin to have an association with cervical cancer. Vitamin D has been shown to prevent the formation of tumor cells and stimulate differentiation of cells (Niles RM 1995). 

Vitamin E, Antioxidant and Micronutrient Deficiencies, and the Role of Beta-Carotene

Antioxidants help seize free radical cells (oxidants) in the body – unstable molecules that cause damage by stealing electrons from other cells. In many studies, decreased levels of antioxidants have been found in women with various grades of cervical dysplasia. 

The antioxidants found to be reduced include: vitamin E (alpha-tocopherol), gamma-tocopherol, beta-carotene, lutein, lycopene, canthaxanthin, alpha- and beta-cryptoxanthin, coenzyme Q(10), and glutathione peroxidase (Palan PR et al 2003, Palan PR et al 2004, Palan PR et al 1991, Palan PR et al 1996,  

Giuliano AR et al 1997, Kim SY et al 2003, Ho GY et al 1998, Goodman MT et al 1998).  In separate studies of Southwestern American Indian women, low levels of vitamin E were noted in those with CIN, too (Yeo AS et al 2000, Buckley DI et al 1992).

Yet another study also found lower circulating concentrations of the antioxidants lutein, zeaxanthin, beta-cryptoxanthin, lycopene, alpha-carotene, beta-carotene, cis-beta-carotene, and vitamins E and A.in cervical cancer patients. However, the concentrations of vitamin E and some carotenoids in cervical tissue were actually the highest. Only beta-carotene and cis-beta-carotene were lower in both the plasma and tissue (Peng YM et al 1998). 

A lower level of beta-carotene was also noted in women with cervical dysplasia in a study of 452 women. Furthermore, there was a greater reduction in beta-carotene in those with carcinoma-in-situ as compared to those women with severe dysplasia  (Harris RW et al 1986).  A 3-fold greater risk of severe cervical dysplasia or carcinoma-in-situ in women with lowered beta-carotene intake has been found (Wylie-Rosett JA et al 1984). 

However, the benefit of beta-carotene is not entirely supported. A  study of 331 women with mild to moderate dysplasia did not show a decreased level of beta carotene (Childers JM  et al 1995). Additionally, a study of 125 women with in-situ carcinoma in Thailand failed to show an association with intake of foods high in vitamin E or beta carotene. 

Unfortunately, phase III chemoprevention trials have not shown folic acid and beta-carotene to be effective (Giuliano AR et al 1998, Davidson MH and Geohas CT 2003). There is some doubt whether antioxidant and beta-carotene supplementation is useful in those women with cervical dysplasia Davidson MH and Goohas C et al 2003, Keefe KA et al 2001). 

Most surprisingly, one study of 257 women produced the stunning finding of an increased risk of cervical dysplasia in those with increased intake of beta-carotene (de Vet HC et al 1991). This appears to be in line with a study of smokers who took beta-carotene supplements. This group appeared to have an increased incidence of lung cancer (Omenn GS et al 1996). The current view of the U.S. Preventive Services Task Force is not to consume beta-carotene supplements. (UPSPSTF 2003))]

This is in contrast to the findings of a small study of cervical dysplasia patients who experienced suppression of the condition following oral beta-carotene supplementation (Meyskens FL Jr and Manetta A 1995, Manetta A et al 1996).  Supplementation with the antioxidant lycopene may have a protective effect in black women in the early stages of CIN (Kanetsky PA et al 1998). 

Melatonin

Melatonin, a pineal hormone, affects the suppression of rapid cell growth and mutation although these effects are not confirmed unanimously in the literature (Anisimov VN et al 2000, Panzer A et al 1998, Papazisis KT et al 1998). 

Many cervical cancer patients reported the use of melatonin in a study of 10,857 cancer survivors with current use of vitamins, minerals, and herbal supplements (Greenlee H et al 2004). The reason for the use of melatonin in these patients is not known. However, one study found that a concentration of 2 mM of melatonin inhibits the growth of cervical cancer cells after 48 hours of treatment. (Chen LD et al 1995). 

 This finding is in contrast with another study that said melatonin did not have an effect on cervical cancer  (Panzer A et al 1998). 

The level of melatonin may vary in cervical cancer patients, but this is not confirmed in the literature. One study revealed  lower melatonin secretion in endometrial cancer patients, but not in those with squamous cervical cancer (Karasek M et al 2000). However,  significantly lower melatonin secretion has been noted in women with various stages of cervical cancer.  The stage of cervical cancer also affects melatonin secretion, with advanced stages showing the least amount of secretion.  Interestingly, low-frequency magnetic fields have been reported to increase the antioxidative effects of melatonin (Zwirska-Kroczala K et al 2004). It appears as though further research on the effects of melatonin and cervical cancer is warranted.

Folic Acid and Homocysteine

Insufficient folate is associated with an increased risk for cervical dysplasia (Liu T et al 1993, Kwanbunjan K et al 2004, Buckley DI et al 1992, Grio R et al 1993, Kwasniewska et al 1997, Weinstein SJ et al 2001, Butterworth CE jr et al 1992, Ziegler RG 1986, Hernandez BY et al 2003, Goodman MT et al 2001). 

Interestingly, folate deficiency can be misdiagnosed as cervical dysplasia due to similar cellular characteristics associated with folate deficiency and cervical dysplastic changes (Zarcone R et al 1996, Butterworth CE Jr et al 1982). 

Folic acid supplementation lowers a substance called homocysteine, which has been associated with heart disease (Thomson SW et al 2000, Kelly GS 1998). Higher levels of homocysteine have also been associated with cervical dysplasia (Thompson  SW et al 2000, Goodman MT et al 2000). 

However, some studies show that folic acid supplementation is ineffective in reversing established low to moderate dysplasia (Meyskens FL Jr and Manetta A 1995, Childers JM et al 1995, Butterworth CE  Jr. et al 1992, Zarcone R et al 1996). Dietary fortification with folic acid may not be enough either as seen in a study of 77 women with abnormal Pap test who were both HPV positive and smokers. These women continued to have a low level of folate despite folic acid fortification (Shikany JM et al 2004). Another study also agrees that dietary fortification isn’t effective (Shannon J et al 2002).

Perhaps a more metabolically active form of folate is needed, such as folinic acid, may be needed for supplementation (Kelly GS 1998). Some promising information is that for those women who choose to supplement with folic acid, there does not appear to be interference with the absorption of zinc as previously suggested (Butterworth CE Jr et al 1988). 

Not all studies seem to agree that there is an association between decreased folate and an increased risk for cervical dysplasia (Yeo AS et al 2000, Sedjo RL et al 2003, Potischman N et al 1991).  Nevertheless, the more important finding may not be that folic acid therapy is ineffective in reversing cervical dysplasia, but rather that a low level of folic acid in the body increases the risk of contracting the disease (Bernardi P and Pace V 1994), particularly in addition to other risk factors (Butterworth CE Jr et al 1992). 

Certain conditions, such as pregnancy or oral contraceptive use, cause an increased demand for folate (Potischman N et al 1991, Butterworth CE Jr et al 1982). Consequently, this demand results in a folate deficiency in the cervical tissue, which could increase the risk of CIN (Piyathilake CJ et al 2000) One study suggests that folate deficiency could cause chromosomal damage, such as that seen in cervical cancer, as a result of impaired DNA synthesis or repair (Christensen B 1996). Another study states folate status may be involved in early stages of CIN, but not in advanced disease (Potischman N and Brinton LA 1996, Butterworth CE Jr et al 1992). Folic acid may be key to the prevention of cervical dysplasia (Altern Med Rev 2005; 10: 222-229)

Other Findings of Note

Copper, Selenium, Zinc

Cervical dysplasia and invasive cancer patients were found to have lower levels of selenium and zinc and a higher level of copper circulating in their bodies (Kim SY et al 2003, Grail A and Norval M 1986, Rybnikov VI 1985, Liu T et al 1995). One study found elevated levels of zinc and silver levels in cervical tissue though (Rybnikov VI 1985). 

Cumin (Cyminum cyminum)

An animal study performed in mice showed a reduction of cervical carcinoma incidence to 12.50% in a diet of 7.5% cumin seeds. This and other findings strongly suggested the cancer chemopreventive effects of cumin, a spice plant from the carrot family (Gagandeep et al 2003). 

Ferritin

Ferritin, an iron-storing protein, showed a protective effect from CIN I through III (Amburgey CF et al 1993).

Glycoalkaloids: Potato Therapy

Glycoalkaloids from potatoes were studied for their anticarcinogenic effect in human cancer cells, including cervical cancer (Friedman M et al 1995).

Malondialdehydes

Two recent studies of patient with CIN found the average concentration of malondialdehydes (a byproduct of fat metabolism) was significantly higher in women with CIN (Lee GJ et al 2005, Kim SY et al 2003)

INVESTIGATIONAL APPROACHES WITH CHEMOTHERAPEUTIC AGENTS

Chemoprevention of cervical cancer has focused on agents that have low toxicity and display activity against HPV-positive cell lines (Vlastos AT et al 2003). The following chemical compounds are under investigation:

Indole-3-carbinol (I-3-C)

Indole-3-carbinol, a plant compound from cruciferous vegetables like broccoli and cauliflower, has been studied as treatment for CIN. The effectiveness of this chemotherapy has been documented in small clinical trials (Stanley M 2003, Bell MC et al 2000). Indole-3-carbinol reduces the formation of alpha-hydroxyestrone, a suspected carcinogen, which in higher levels is associated with a greater risk of cervical cancer (Sepkovic DW et al 2001). 
Retinoids

Retinoids, the natural and synthetic forms of vitamin A, inhibit the growth of epithelial cells through transforming growth factor (TGF) beta (Comerci JT Jr et al 1997). Additionally, retinoids have been reported to support the differentiation of cells (thereby preventing the abnormal form seen in cervical cancer cells) as well as affect the immune response of cells (Ahn WS et al 1997, Darwiche N et al 1994). Retinoid activity has been established in cervical dysplasia (Lippman SM and Meyskens FL Jr 1988, Lippman SM et al 1987) While studies show naturally occurring vitamin A has limited activity on precancerous processes, synthetic derivatives (retinoids) have higher therapeutic value (Lippman SM and Meyskens FL Jr 1988). The following retinoids have been studied for their usefulness in treating cervical dysplasia:

Trans-Retinoic Acid: Statistically significant regression of cervical dysplasia was noted in a small, early study of topically applied trans-retinoic acid (Weiner SA et al 1986).

· All-trans Retinoic Acid: 

All-trans-retinoic acid effectively reversed moderate dysplasia with a regression rate of 43% in a study of 301 women (Meyskens FL Jr et al 1994). Conversely, another study of 175 women with cervical intraepithelial neoplasia (CIN) II and III did not show an effective response for topically applied all-trans retinoic acid. (Ruffin MT et al 2004). This lack of effect may be due to a short half-life of all-trans-retinoic acid in cervical tissue, which also fails to provide absorption throughout the body (Peng YM et al 1986).

· Beta-trans Retinoic Acid: 

Locally applied beta-trans retinoic acid proved to be effective in reversing moderate CIN (Meyskens FL Jr and Manetta A 1995). 

9-Cis-retinoic Acid (Aliretinoin): This retinoid did not produce significant regression of low to moderate cervical dysplasia (Alvarez RD 2003).

13-Cis-retinoic Acid (13-CRA): In one study, this retinoid produced a decrease in high-risk HPV at a dose of 1 mg/kg for 4 to 12 weeks (Ahn WS et al 1997). The addition of the drug alpha-interferon 2A may improve the effects of 13-cis-retinoic acid in the treatment of moderate dysplasia (Toma S et al 1996).

Isotretinoin: When used in HIV-positive women with low-grade cervical dysplasia, oral isotretinoin was not effective in slowing the progression to cervical carcinoma (Robinson WR et al 2002).

N-(4-hydroxyphenyl)retinamide (4-HPR): Although prior success has been reported with the use of this retinoid in the treatment of cervical dysplasia, another study failed to achieve the the same result (Follen M et al 2001). 

N-4-(hydroxybarbophenyl) retinamide: This retinoid has been used alone or in combination with other chemotherapeutic agents for the treatment of cervical dysplasia (Han J et al 1990).

Retinamide II (RII): The effects of Retinamide II vaginal suppositories on precancerous cervical dysplasia were investigated in studies conducted in a small population of Chinese women (Chen RD et al 1987, Chen RD et al 1994). The results were promising with an overall response rate of 96.29% and the disappearance of precancerous lesions in 68.76% of patients. The overall effectiveness rate of 74.29% was deemed to be comparative to laser beam radiation and electrocautery although this finding was not statistically significant (Ruidi C et al 1997, Chen RD et al 1994).

Retinyl Palmitate and Retinyl Acetate: In a review of retinoids for the treatment of cancer, it was noted that topically applied retinyl palmitate reduces cervical cancer in hamsters while retinyl acetate (RA) is effective in human cervical disease (Hill DL and Grubbs CJ 1992). The application of RA gel resulted in increased circulation of retinol (vitamin A) in a phase I study of 41 women with mild or moderate cervical dysplasia (Palan PR et al 1988) as well as increased regression of CIN II in a phase II trial of 301 women (Meyskens FL Jr 1994).

Other Therapeutic Agents

Mistletoe

In 1998, Dr. Robert Gorter conducted research on the effects of iscador (Viscum album), a mistletoe extract, on cervical dysplasia in Phase III trials in South Africa, Poland, and Europe (Gorter R 1998). Research studies of European mistletoe have been conducted to assess its effect on the immune system. An extract from mistletoe is used, not the poisonous plant and berries. This is not the holiday variety common to the United States. (NCI 2005)

DIETARY AND HERBAL SUPPLEMENTS FOR CERVICAL CANCER

· Capsaicin – The active ingredient of cayenne pepper is reported to have anticancer properties although not studied in cervical cancer (Lee JS et al 2004, Dorai T and Aggarwal BB 2004, Kim S and Moon A 2004, Roy M et al 2002,  Patel PS et al 2002, Surh Y 1999)

· Cat’s claw (Uncaria tomentosa) – The inner bark and root of this plant indigenous to the Rain Forest has received recent attention for its varied therapeutic actions.  A recent publication reveals the free radical scavenger potential of Cat’s claw when prepared according to the traditional Peruvian concoction (Goncalves C et al 2005). Inhibition of cell division  as well as support for the claim of increasing immune response has also been reported (Eberlin S et al 2005, Winkler C et al 2004, Gattuso M et al 2004, Akesson C et al 2003, Sandoval M et al 2002, Sandoval M et al 2000). The potential for kidney toxicity also exists with this substance though (Jha V and Chugh KS 2003). It is formulated as capsules, extract, and tea.

· Coenzyme Q10 – Used by cells for growth and maintenance and as an antioxidant. Some studies have suggested coenzyme Q10 stimulates the immune system. Low levels have been found in certain cancers. One study suggests the usefulness of coenzyme Q10 in adjuvant therapy (NCI 2005).

· DMG (N,N-dimeythlglycine) – This non-protein amino acid is reported to boost the immune system and have antioxidant effects. The benefits of supplementation with this substance require further study. 

· DMSO (dimethylsulfoxide) and MSM (methylsulfonylmethate) – These sulfur-containing solvents have had a long history of use for various medical problems, and continue to be studied for their antioxidant powers. These substances have been reported to slow the progression of tumors and have chemopreventive qualities (NIH Office of Dietary Supplements 2005, Ebisuzaki K 2003, McCabe D et al 1986, Layman DL 1987)

· Echinacea – The purple coneflower’s attributes go beyond treatment for the common cold. Echinacea, when ingested on a routine basis, has been shown to provide protection against spontaneously evolving tumors (Brousseau M and Miller SC 2005, Currier NL and Miller SC 2001). However, care must be taken while under chemotherapy since Echinacea shows interaction potential  (Sparreboom A et al 2004, Werneke U et al 2004).

·  Folic acid - Is a water-soluble vitamin B found in leafy green vegetables, fruits, and dried beans. Folate is involved in the synthesis, repair, and function of DNA. In healthy adults, the recommended daily value is 400 micrograms. Folate deficiency can result from certain medical conditions. Supplemental folic acid should not exceed 1000 micrograms per day to avoid triggering symptoms associated with vitamin B12 deficiency. Additionally, high levels have been associated with increased seizures in those prescribed anticonvulsants. (NIH Office of Dietary Supplements 2005)

· Garlic – Observational studies indicate an anti-cancer effect for garlic, which is not limited to a specific species, particular tissue, or carcinogen. Allyl sulfur in garlic can slow the growth or prevent tumor cells. (NCI 2002). While significant inhibition of cell division and increased triggering of cell death of errant cells are associated with the use of garlic, (Sengupta A et al 2004). at least one study doubts the efficacy of garlic in the treatment of medical conditions (Davidson MH and Geohas CT 2003).

· Ginger - Studies of the antioxidant properties of ginger have been reported (Shin SG et al 2005, Manju V and Nalini N 2005, Kabuto H et al 2005, Kuo PC et al 2005, Masuda Y et al 2004, Surh YJ 2002, Ahmed RS et al 2000). Interestingly, one study obtained measurements of high levels of melatonin in ginger – another substance studied for its effect on cervical dysplasia (Badria FA 2002).

· Ginseng – May be useful in increasing a person’s sense of well-being and stamina, important psychosocial factors in maintaining an anti-cancer regimen. Additionally, ginseng has been used to stimulate overall health and the immune system. The National Center for Complementary and Alternative Medicine and other published studies maintain that ginseng’s effectiveness remains inconclusive to date (NIH National Center for Complementary and Alternative Medicine , Kitts D and Hu C 2000). Nonetheless, studies do support the use of ginseng for various conditions. One study reported a radioprotective therapeutic effect of gingseng in those patients undergoing radiation treatment (Lee TK et al 2005). The antioxidant effects of ginseng have also been studied, which may be enhanced by vitamin C (Ali MB et al 2005, Helms S 2004, Kitts DD et al 2000, Li JP et al 2000). Ginseng berries have been reported to alleviate chemotherapy-induced vomiting and nausea (Mehendale SR et al 2004). Since ginseng may lower blood glucose, extra care is warranted in those with diabetes or impaired glucose metabolism from other disease state or herb use (such as fenugreek and bitter melon) (NIH National Center for Complementary and Alternative Medicine 2005 , Kiefer T and Mantuso T 2003)

· Green tea – May reduce the risk of certain types of cancer, but studies are lacking. A study of 51 patients, showed a statistically significant reduction in 69% of cervical dysplasia lesions in patients who either received green tea extracts as an ointment or capsule (Ahn WS et al 2003).  As of June 2005, the Food and Drug Administration concludes that current evidence does not support the consumption of green tea for this purpose. (U.S. Food and Drug Administration 2005) 

· Healing Touch Therapy and Massage – The effects of Healing Touch are purported to be the result of manipulation of supposed energy fields around the patient. The results of a study of the physiological mechanisms of this therapy on immunity in advanced cervical cancer patients, classified by the National Institutes of Health as a “biofield” therapy, at the University of Iowa will be available in approximately one year. (NIH Clinical Trials 2005) Both healing touch therapy and massage have shown effectiveness in reducting stress, anxiety, and radiation-induced fatigue in cancer patients (Post-White J et al 2003, Roscoe JA et al 2005, Lafreniere KD et al 1999)

· Melatonin- This hormone is reported to prevent the proliferation of errant cells as well as to help prevent mutation of cells and the breakage of chromosomes (Anisimov VN et al 2000, Panzer A et al 1998, Papazisis KT et al 1998.) Growth of cervical cancer cells diminished within 48 hours within administration of 2 mM concentration of melatonin (Chen LD et al 1995). 

· Milk thistle – This native Mediterranean plant has been reported to slow the growth of cervical cancer cells. Seeds are used in the preparation of capsules, extracts, and teas.  The National Cancer Institute and the National Institute of Nursing Research are currently evaluating the anti-cancer claims of milk thistle (NIH National Center for Complementary and Alternative Medicine 2005)

· Proteolytic enzymes – Includes the pancreatic enzymes, chymotrypsin and trypsin, bromelain (pineapple enzyme), papain (papaya enzyme), fungal proteases, and Serratia peptidase (“silk worm” enzyme). Purified enzymes, including trypsin, cathepsin B, uPA, and type IV collagenase suppressed cervical carcinoma in one study (Daneri-Navarro A et al 2005).   

· Spices: Rosemary, Sage, Thyme, Chamomile, Lavender, and Cinnamon – Rosemary, sage, and thyme are reported to have antioxidant capacity and anticancer effects (Herrero M et al 2005, Masuda T et al 2005, Peng Y et al 2005, Moran AE et al 2005, Huang SC et al 2004, Ramirez P 2004, Wellwood CR and Cole RA 2004, Saito Y et al 2004, Albu S et al 2004, Ozcan M 2004, Masuda T et al 2002, Nakatani N 2000, Huang MT et al 1994, Agbor GA et al 2005). According to one study, thyme and basil had increased antioxidative properties as compared to rosemary, but chamomile, lavender, and cinnamon had less antioxidant capabilities. (Lee KG and Shibamoto T 2002).

· Selenium – This trace mineral found in various foods is reported to have antioxidant properties useful in the treatment of various cancers. While selenium deficiency is rare in the U.S., it can be found in other countries, notably China. Additionally, a deficiency can be experienced in those who have compromised immune function. The Institute of Medicine of the National Academy of Science has set a safe upper limit level of 400 micrograms per day intake of selenium (NIH National Center for Complementary and Alternative Medicine 2004)

· Shark cartilage – Much debate is centered on the efficacy of shark cartilage in the treatment of cancer development progression. One recent study shows shark cartilage reduces the size of tumors (Hassan ZM 2005). However, many recent studies discourage the use of shark cartilage in the treatment of cancer for varied reasons such as hypercalcemia (Loprinzi CL et al 2005, Ostrander GK et al 2004. Lagman R and Walsh D 2003, Gonzalez RP et al 2001, Pinn G 2001)

· Tea tree oil – This substance has been evaluated for many conditions. The anticancer effects of tea tree oil have been reported for melanoma (Calcabrini A et al 2004)

· Turmeric (curcumin) – This spice is a member of the ginger family Turmeric  is effective in regulating cell development, division, and programmed cell death (Nagai S et al 2005, Chen A et al 2005, Ramachandran C et al 2005, Sharma RA et al 2005, Seo WG et 2005, Fang J et al 2005, Weber WM et al 2005, Karunagaran D et al 2005, Furness MS et al 2005, Tilak JC et al 2004, Surh Y 1999). Turmeric extracts provide protection to cells that have been exposed to radiation (Pal A and Pal AK 2005), which may be useful in those patients undergoing radiation therapy. With regard to cervical cancer, turmeric affects the transcription of the high-risk variant HPV18 as well as other cellular transcription responses (Prusty BK and Das BC 2005). The much recently discussed tumor-suppressor gene p53 is also affected by turmeric  (Ismael N et al 2005). Finally, turmeric combined with the chemotherapeutic agent vinblastine effectively treat resistant cervical cancer (Limtrakul P et al 2004, Chearwae W et al 2004).

U.S. PREVENTIVE SERVICES TASK FORCE SUPPLEMENTATION RECOMMENDATIONS

The U.S. Preventive Services Task Force (USPSTF), an independent panel of private sector experts in primary care and prevention, is sponsored by the U.S. Department of Health and Human Services, Agency for Healthcare Research and Quality.

The USPSTF has the following opinions regarding dietary supplementation:

· In healthy adults there is insufficient evidence to recommend for or against dietary supplementation with Vitamins A, C, or E, multivitamins with folic acid, and antioxidant combinations for cancer prevention.

· The USPSTF recommends against the use of beta-carotene supplements, since there have been studies that show beta-carotene supplements are associated with increased risk for lung cancer in smokers

· Vitamin A in moderate doses can reduce bone mineral density. Vitamin A in high doses can cause liver toxicity and cause increased risk of delivering babies with birth defects.

· The Task Force did not review evidence for vitamin supplementation in patients with possible or known vitamin deficiencies including those with chronic disease.

· Clear conclusions about the use of supplements to prevent cancer were not determined. This is because the longest study reviewed by the Task Force lasted 5 to 6 years, which is not long enough to definitively conclude any benefit.

· The USPSTF doesn’t discourage people from taking vitamin supplements that do not cause harm.

· The use of vitamin supplements does not replace the need for consumption of a healthy diet. (USPSTF 2003)

(SIDEBAR)

2002 AMERICAN CANCER SOCIETY SCREENING GUIDELINES (WITH 2003 U.S. PREVENTIVE SERVICES TASK FORCE AND NATIONAL INSTITUTE OF HEALTH OPINION)

· Women should begin cervical cancer screening no later than 3 years after beginning vaginal intercourse, but no later than 21 years of age. (The U.S. Preventive Services Task Force [USPSTF] concurs.)

· Cervical cancer screening should be performed annually with regular Pap tests or every two years with liquid-based Pap tests. (The USPS finds poor evidence to suggest new technologies, such as liquid-based cytology, computerized rescreening, and algorithm-based screening, are more effective than conventional Pap smears in reducing invasive cervical cancer incidence or mortality.)

· A woman of age 30 years or older with 3 consecutive normal Pap smears may elect to get screened every 2 to 3 years unless she has certain risk factors.

· Women who have undergone hysterectomy can elect to discontinue Pap smears if the surgery was not performed to treat cervical cancer or pre-cancer. Women with an intact cervix post-hysterectomy should undergo screening until at least age 70 years. (USPSTF concurs.)

· A woman of age older than 70 years has the option to discontinue Pap smear screening with 3 prior normal Pap smears and no abnormal results in the past 10 years. (The USPSTF finds limited evidence to extend screening beyond the age of 65 years.)

Human papilloma virus testing may be added to the screening protocol upon FDA approval. (At present, the USPSTF finds insufficient evidence to add this to routine screening.) (USPSTF 2003; ACS 2002) 

The National Institute of Health and the National Library of Medicine also suggest the following guidelines for cervical screening:

· Women initially should undergo annual exam and screening.

· Every year screening in women over 35 years old is recommended.

· Women with multiple sexual partners or history of HPV or genital warts should undergo annual screening.

· Yearly screening should be conducted in women taking oral contraceptives.

Screening protocol should be as often as recommended in women with abnormal Pap smear, and those treated for cervical pre-cancer and cancer ( NLM 2004)

[END SIDEBAR]
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