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Abstract

Aim: The aim of the study was to evaluate the effectiveness of the soluble beta-glucan gel 0.2% in 102 women and men
with ano-genital warts (AGWSs) comparing with the actual gold standard treatment imiquimod cream 5%, the partici-
pants should have PCR or Hybrid Captation type 2 test performed and to develop AGWs clinically observed.This is a
triple blind study where the medical team ignores which patients are in intervention group branch A or in control group
branch B. Only Professor Fanti,n Statistical Sciences has the control. Methods: From June 2019 to August 2019, when
the clinical trial was stopped due to sanitary emergency created by Covid 19 epidemic. We have 36 participants; 20 men
and 16 women, with an average age of 26 years old. In branch “A” we have 20 participants and in branch “B” have 16
participants; were recruited at the Saint Dominic Clinic, Managua, Nicaragua. The entire branch A participants were
treated one cycle of a daily topical application of soluble beta-glucan gel 0.2% for five consecutive days with a suspen-
sion of 20 days. Until their next medical appointment of control in 3 weeks. All the branch B participants were treated
one cycle of daily topical application of imiquimod cream 5% for three alternate days with a suspension of 20 days until
their next medical appointment of control in 3 weeks. The effects of beta-glucan and imiquimod were analyzed clinically
inspection and Pap smear control in women. The clinical trial protocol was analyzed, reviewed and approved by the Cen-
ter of Investigations and Clinical Essays of the National Autonomous University of Nicaragua, (Spanish: Universidad
Nacional Autonoma de Nicaragua, UNAN). Results: After 1 months of treatment, of the 36 participants’ women and men
observed a Clearance rate of 80% in branch A with betaglucanes and Clearance rate of 50% in branch B with imiquimod.
More than 70% of participants have had at least 5 sexual partners and practice 90% oral sex. Pink or gray genital warts
are of greater therapeutic response with beta-glucan gel, especially those located on the glans penis and vagina. Only
with the 35% of the sample it’s not enough data base to make conclusions. As CIMIF researchers’ team we are planning

appropriate post covid epidemic conditions to continue the clinical trial.
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Introduction
Most sexually active persons will have detectable HPV at least

Ano-genital warts (A lomat low-
no-genital warts (AGWs) or condylomata are caused by low once in their lifetime.

risk HPV and constitute the most prevalent sexually transmitted
infection (STIs) worldwide [1]. The World Health Organization Cervical cancer
(WHO) estimates that the prevalence of HPV infection is be-
tween nine and thirteen percent or about 630 million people [2].

Each year there are more than half a million new cases and
more than 300,000 women die due cervical cancer related to
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high-risk HPV, with a high prevalence, up to 75%, in the coun-
tries of medium and low income [8]. According to the new esti-
mates of the Catalan Oncological Institute, the global prevalence
of high-risk HPV, which was 10.2% in 2010, is currently 13%,
which means 600 million people with HPV [11]. The prevalence
by geographic regions is divided as follows: in Africa 22.4%, in
America 13%, in Europe 8.2% and 7.9% in Asia [11]. Accord-
ing to the Madrid-based Institute Palacios de la Salud, [12] it
estimates that in the European Community there are 195 million
women over 15 years of age, of which: a) 15.5 million wom-
en are carriers of HPV. b) 2 million women with condylomata
acuminata (CA) c¢) 2 million with low-grade squamous epithe-
lial lesions (LSIL) d) 95,000 women wit d) 95,000 women with
high-grade squamous epithelial lesions (HSIL) e) 33,000 new
cases of invasive carcinoma. Therefore, it can be estimated that
20 million women over the age of 15 out of 195 million regis-
tered in the European Union (10.3% of the population in this age
group), have a genital, clinical or subclinical condition at some
point in their lives, attributable to HPV infections or any of its
neoplasms.

It is estimated that 85 to 205 cases of genital warts per 100,000
people occur annually. The incidence is higher in younger adults
and in women. The overall (females and males combined) re-
ported annual incidence of any AGWs (including new and re-
current) ranged from 160 to 289 per 100,000, with a median of
194.5 per 100,000. New AGW incidence rates among males
ranged from 103 to 168 per 100,000, with a median of 137
per 100,000 and among females from 76 to 191 per 100,000,
with a median of 120.5 per 100,000 per annum. The reported
incidence of recurrent AGWs was as high as 110 per 100,000
among females and 163 per 100,000 among males. Incidence
peaked before 24 years of age in females and between 25 and
29 years of age among males. The overall prevalence of AGWs
based on retrospective administrative databases or medical chart
reviews or prospectively collected physician reports Patel et al
[3]. Between 379,330 and 510,492 new cases of genital warts in
women and between 376,608 and 427,720 in men are estimated
in Europe every year [4].

Only in US 14 million persons are infected for first time an-
nually, and 79 million persons have prevalent infection with
HPV reports the Review of the Evidence for the 2015 Centers
for Disease (CDC) in their Guidelines [1]. Disease expression
of HPV includes common warts (verruca vulgaris) which occur
in about 20% of school-aged children with prevalence declining
with age [5]. But during the years 2013-2014, HPV was reported
in nearly half (42.5%) of adults in the United States aged 18-59
years [6]. In men who have sex with men (MSM), a prevalence
of HPV infection at the anogenital level has been estimated of
63.9% (37.2% for those at high risk), while in MSM with HIV
infection it is of 92.6% (73.5% for those at high risk). At the oral
level, the prevalence of infection in MSM is 17.3% (9.2% for
high risk) and in MSM with HIV infection it is 27.8% (11.1%
for high risk) [7].

While a majority of infections are asymptomatic or self-lim-
ited, acquisition of specific types of HPV can result in a signif-
icant economic burden in 2010 with 418 million dollars of es-
timated direct medical costs for non-cervical HPV types related

conditions in the US [9] Health problems at US related to HPV
include genital warts and cervical cancer.

Genital warts

About 360,000 people in the United States get it each year.
More than 10,000 women in the United States get cervical cancer
each year. Only in US each year, about 21,000 HPV-related can-
cers could be prevented with the HPV vaccine [10].

El Quinto Informe Estado de la Region Centro Americana en
Desarrollo Humano, 2016, (Fifth Report of the state of Central
American Human Development) financed by the International
Labor Organization, a United Nations agency, reports that Cen-
tral America had 9.2 million young people between 15 and 24
years of age in 2016 [13]. Five percent of these that mean 460
thousand individuals will develop genital warts at some point
[18].

Despite the worldwide effort to immunize adolescents against
HPV (144 million doses of the quadrivalent vaccine vs 41 mil-
lion doses of the bivalent vaccine), millions of adolescents are
infected each year, constituting a vulnerable and high-risk group
for anal or genital warts [14].

Thus far, the major clinical focus has been on women, fol-
lowing the recommendations of the World Health Organization
(WHO), directing efforts in the prevention of cancer of the uter-
ine cervix; it causes approximately 300,000 deaths worldwide.
Ninety five percent (95%) of cervical cancers are due to the high
prevalence of high-risk genotypes of human papillomavirus. In
fact, the coexistence of genital warts caused by low-risk HPV
genotypes is associated up to 50% with those at high risk of
producing cancer not only at the female genital level, but at 9
different sites including oral cavity, upper respiratory tract, anus
and penis [7,16,17]. It is therefore necessary to recognize genital
warts as risk factor for penile or female genital cancer. Hence the
importance of this triple-blind randomized clinical trial testing
the efficacy of 0.2% gel soluble beta-glucan against 5% imiqui-
mod that is a gold standard treatment in patients of both sexes
between 18 and 50 years with genital warts.

Given that cervical cancer is the fourth most common cancer
in women worldwide. The World Health Organization (WHO)
proposed the goal for the 2021-2030 decade: to accelerate the
elimination of cervical cancer as a public health problem through
the Global Strategy 90-70-90 launched in November 2020. The
truth is that it continues to be cataloged as "one of the most se-
rious threats to women's lives" if prevention, protection and fol-
low-up are not applied at the primary, secondary and tertiary lev-
el as proposed by WHO in its Vital Strategy [15].

1.Vaccination of 90% of adolescents globally. As primary pre-
vention, it requires the introduction of the HPV vaccine in all
countries to avoid infection, in order to achieve 90% coverage in
all women before reaching 15 years of age (9 to 14 years), with a
complete vaccination schedule. Considering that the percentage
of introduction of this vaccine in WHO Member States is cur-
rently 55% and that the average coverage of HPV vaccination is
only 54%, considerable investments will be required in the next
10 years to introduce the vaccine in low- and middle-income
countries, as well as program improvements to achieve 90%
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coverage.

2.Secondary prevention consisting of early detection of pre-
cancerous lesions and cancer in early stages. This strategy aims
for 70% of women be tested with a high precision test between
age 30 and 35 and again once before 45 years of age.

3.Tertiary prevention aiming to achieve a good diagnosis, ade-
quate treatment and correct follow-up that increase survival and
quality of life for women with cervical cancer, including access
to palliative care. The goal is for 90% of women with precan-
cerous lesions and invasive cancers to have access to adequate
treatment, monitoring and follow-up.

What are Beta Glucans?

B-glucans are starch-like glucose polysaccharides except for
having B1-3 and f1-6 bonds, instead of the known a 1-4. Its phar-
macological properties were discovered hundreds of years ago
in oriental medicine working in fungi and researchers in Western
medicine 160 years ago. Beta-glucans are chains of D-glucose
polysaccharides, linked by beta-type glucosidic bonds. These
six-sided D-glucose rings can be connected to each other, at a
variety of positions in the D-glucose ring structure.

The process to solubilize the beta-glucan produced in Cos-
ta Rica by Dr. Apestegui Barzuna and collaborators in the last
ten years, allowed us to take the technological step to optimize
the increase in the intracellular action of macrophages and nat-
ural killer cells (NK) for various bacterial and viral infections
including the human papillomavirus. In addition, it presents a
promising future for subsequent antineoplastic therapies pend-
ing clinical trials.

The efficacy of beta-glucan in immunological activity was
evaluated by 'Professor Vaclav Vetvicka, PhD, at the Depart-
ment of Pathology and Laboratory Medicine, University of Lou-
isville, Louisville, Kentucky [19].

Dr. Paola Scardamaglia, et al. were the first to use betaglu-
canes topic in cervix uterine in 2010 as treatment of NIC in pa-
tients with very good results. She could demonstrate the effec-
tiveness of the treatment with beta-glucan in the women with
ASCUS-LSIL lesions and HPV-CINT lesions, increasing of the
regressions rate after 12 months of the treatment of the 15-20%
[21].

Methodological Design
Type of study randomized triple-blind clinical trial.

Study area

The Saint Dominic Clinic in the department of Managua, Nic-
aragua Study population: All participants with anogenital warts
who present to the Saint Dominic Clinic in Managua.

Sample

One hundred two individuals, active patients at the Saint
Dominic Clinic, Managua, Nicaragua, who meet the inclusion
criteria of having anogenital warts diagnosed by Polymerase

(2/2 — 2'14;)2

= (1 - tasa)(asin(,/p,) - asin(,/p,))?

Chain Reaction (PCR) or Hybrid Uptake-2 in papillomavirus
are; 50% women and 50% men. As of the date of this report
we have recruited 36 cases for the Clinical Trial Study Type:
Triple-blind randomized clinical trial.

=101

The intervention group (Group A) will receive 0.2% beta-glu-
can gel and the control group (Group B) will receive 5% imiqui-
mod cream, which is the reference treatment with a clearance
rate of 51%.

The sample size was calculated assuming;:
- Clearance after beta-glucan treatment p1 = 80% and

- Clearance after treatment with Imiquimod 5%: p2 = 51%
[201].

The formula is as follows

* Power of b=80%

* Confidence level of =95%

* Drop rate = 20%
Exclusion criteria:

* Pregnant women, puerperal women, lactating women and
with positive cervical intraepithelial neoplasia (CIN).

* Vaccinated against Human Papilloma Virus (HPV) (Garda-
sil, Gardasil 9 or Cervarix)

* Immunosuppressed by drugs (corticosteroids, prolonged
chemotherapy or antibiotic therapy, anti-pulmonary tuberculo-
sis treatment) or taking natural or synthetic immunomodulatory
products.

Footnotes

1. PROE. DR. VACLAV VETVICKA, PH.D. World's leading expert on betaglucanes, University v Louisville, Kentucky, USA Professional CV.
Vaclav Vetvicka, Ph.D., is Professor of Pathology in the Department of Pathology of the University of Louisville in Louisville, KY. He grad-
uated from Charles University in Prague, Czech Republic, with an advanced degree in biology and obtained his Ph.D. from Czechoslovak
Academy of Sciences. His postgraduate training included a stay at the Oklahoma Medical Research Foundation, Oklahoma City, and at the
Institute of Microbiology, Prague, Czech Republic. His main area of research interest focuses on the development of natural immunomodula-
tors. In addition to the glucan research, Dr. Vetvicka helped to launch glucan in several countries including USA, France, Turkey and Czech
Republic. Dr. Vetvicka is author and co- author of more than 190 peer-reviewed publications, seven books and five international patents.

2. Dr. Scardamaglia et al. reports after 3 months of treatment, of the 30 women with positive cytology and negative colposcopy, 80% with
ASCUS diagnosis resulted negative, 35% with LSIL diagnosis resulted negative; after 6 months 100% with ASCUS diagnosis resulted nega-
tive, 70% with LSIL diagnosis resulted negative; after 12 months 85% with LSIL diagnosis resulted negative. Of the 30 women with positive
cytology, positive colposcopy and HPV-CIN1 histology after 3 months 20% resulted negative, after 6 months 60% resulted negative and after
12 months 80% resulted negative. The persistence of the HPV-CIN1 histology was verified in the 13% of the women. For these women the
definitive treatment was the TFD.
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* Diagnosed with any of the following: molluscum conta-
giosum, Botryoid sarcoma, Herpes type 11

* Having skin appendages

» With urethral prolapse

* History of surgery in the genito-anal area in the last 4 weeks
Processing and production of soluble beta-glucan

The beta-glucan applied in 0.2% gel, in this clinical trial,
is obtained from the bread yeast (Saccharomyces cerevisiae)
through a process of digestion. The proteins and nucleic acids
are removed along with other polysaccharides and sugars. Once
purified, it is washed with purified water to remove residues and
subjected to a process of solubilization to improve molecular
bioactivity.

Investigation report - Preliminary findings

We have advanced 35% of the sample proposed for analysis,
we have the following preliminary findings:

This far we have recruited 36 participating; 20 men and 16
women, with an average age of 26 years old. In branch “A” we
have 20 participants and in branch “B” 16 participants. As stat-
ed before, due to the COVID 19 epidemic the clinical trial was
stopped on August 2019.

* More than 70% of participants have had at least 5 sexual
partners and practice 90% oral sex

* Pink or gray genital warts are of greater therapeutic response
with beta- glucan gel, especially those located on the glans penis
and vagina.

* The clearance rate in branch A with beta-glucan is 80%.
Meanwhile the clearance rate in branch B with imiquimod is
40% up to the time of this report.

A diabetic male with extensive gland lesions in cauliflower
responded very well to beta-glucan. We detected 3 squamous
atypia on the cervix.

With the hybrid uptake type 2 test we detected the coexistence
of high-risk strains of HPV with genital warts in 40% of the 36
cases.

In conclusion, it is necessary to complete the clinical trial for
a valid comparison of soluble Beta-Glucan at 0.2% vs. the actual
gold standard of Imiquimod at 5% [18].
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