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Antisepsis regimen in the surgical treatment
of HPV generated cervical lesions:
polyhexamethylene biguanide vs chlorhexidine.

A randomized, double blind study
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Abstract. - INTRODUCTION: To reduce the risk
of local infections after surgical treatments for HPV
infected cervical lesions, the post-operative regi-
men is generally based on the use of vaginal an-
timicrobial agents.

AIM: The efficacy and safety of polyhexam-
ethylene biguanide-based vaginal suppositories
was compared to a similar chlorhexidine-based
treatment, in the post recovery regimen after
surgical treatment of cervical lesions.

MATERIALS AND METHODS: 50 women who
underwent to CO, laser therapy for cervica
sions were randomly assigned to recei
days of antiseptic treatment with chlorhex
digluconate vaginal suppositories, or polyh
methylene biguanide vaginal suppositor
(Monogin®Biguanelle® ovuli, Lg
Italy). A weekly follow-up chec
for 6 weeks.

RESULTS: Polyhexame
based treatment showedg
pared to chlorhexidj
process and prevenii

Introduction

ital human papillomavirus (HPV) infec-
tion1s one of the most common sexually trans-
mitted infections and represents a major public
health burden due to its association with a variety
of epithelial lesions, including benign warts,
anogenital tumors and cervical carcinoma. HPV
specifically infects and replicates in the lower

ve also been found to be in-
igh” or “intermediate” risk
arts are confluent, cauliflower
ors and their typical morphologies aid their
js. Their most common location in
s the vulva and/or the perianal area?.
Infection with “high-risk” HPVs, expecially
types 16 and 18, is associated with cervical le-
sions classified as low-grade squamous in-
traephitelial lesion (LSIL) or high-grade in-
traephitelial lesion (HSIL)?.

Treatments for the macroscopic (i.e., genital
warts) or pathologic (i.e., precancerous) lesions
caused by HPV infection can be classified as top-
ical, surgical, destructive, or immunomodulatory.
Among the surgical and destructive treatments
cryotherapy, surgical excision, electrosurgery and
laser vaporization with CO, are currently per-
formed*. Post recovery treatments generally con-
sist of analgesic, anti-inflammatory and topical
antimicrobial agents to reduce the risk of local
infections!. In particular, chlorhexidine (CHX)-
based products such as vaginal solutions, tablets
and vaginal suppositories are used as general
vaginal antiseptic over three decades and, more
recently, the development of biguanide-deriva-
tives allowed to identify more effective and less
toxic compounds. Among them, the polyhexam-
ethylene biguanide (PHMB) has been widely
used as a substitute for antibiotics in a number of
local anti-infective treatments and due to its
proved efficacy and safety its application can be
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found in different nonmedical fields (swimming
pool sanitizer, preservative in cosmetics, agricul-
ture, etc.)’. PHMB is commercially available in
many formulations and for different indications,
including wound and burn care management,
eye-drops and contact lens antisepsis as well as
bacterial vaginosis. Both a PHMB-based vaginal
solution and a dermatologic gel are used in gy-
naecology, clinical trials have shown the high ef-
ficacy against bacteria, and yeasts as well as hu-
man papilloma virus infected genital warts®®.
Despite the in vitro proven better tissue compati-
bility and antimicrobial activity of PHMB com-
pared to CHX, clinical reports comparing the two
antiseptics are still not available®.

The aim of this study is to preliminary evalu-
ate the efficacy and safety of PHMB-based vagi-
nal suppositories in the post recovery regimen af-
ter surgical treatment of cervical lesions, compar-
ing the results to a similar CHX-based treatment.

Materials and Methods

Women aged between 20 and 40 years w
ceived surgical treatment for cervica
traephitelial neoplasia (CIN) II and III were
cluded in this prospective, randomized, doub
blind study. Inclusion criteria we i

for a number of
were assigned

d (2) PHMB vaginal supposi-
pn®/Biguanelle® ovuli, Lo.Li.Phar-

In order to minimize the differences between
the treatments and the possible effects of the ex-
cipients, similar qualitative and quantitative for-
mulations have been specifically manufactured.
Beside the appropriate antiseptic concentration of

CHX and PHMB (10 mg and 3 mg respectively),
vaginal suppositories were constituted by aloe
barbadensis extract, lactic acid, potassium chlo-
ride, disodium edetate and semisynthetic triglyc-
erides.

Both treatments were self-administered by the
patients once daily, at bedtime, for 1(

mines, and (4) clue cells (pos-
e epithelial cells of the wet

eeding, healing and irritation grades.
oring was assessed depending on the
the incision defect: visible defects (grade
1), partially detectable incision defects (grade 2)
and perfect healing (grade 3). The evaluation was
performed for each patient by the same investiga-
tor, thus, minimizing the differences in the subjec-
tive variation of the assessments.

All the patients gave a written informed con-
sent before entering the study, which was ap-
proved by SIFIOG (Italian Society of Phytothera-
py and Dietary Supplements in Obstetrics and
Gynecology) Ethical Committee.

Statistical Analysis

Comparison of the two treatments was per-
formed using the Fischer’s exact test and p values
less than 0.05 were considered statistically sig-
nificant.

The analysis was conducted using GraphPad
Prism software (GraphPad Software, Inc., La Jol-
la, CA, USA).

Results
Among the 50 patients enrolled, three in the

CHX group and four in the PHMB group aban-
doned the study due to recurrence of lesions.
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All the other subjects completed the study and
during the follow-up, the clinical investigation
performed at T3 and T6, showed that patients un-
der PHMB vaginal suppositories were more pro-
tected against of bacterial vaginosis. In particu-
lar, the presence of infections was significantly
less at the end of the treatment (T6) with only
one case of genital infections in the PHMB group
compared to seven cases in the CHX vaginal sup-
positories groups (Table I, RR 2.042, CI95
1.284-3.246).

Furthermore, the visual evaluation of bleeding,
healing and irritation grade showed that treat-
ment with PHMB vaginal suppositories speeds
up the healing process with a greater number of
patients who were weekly assigned to grade 2
(partially detectable incision defects) and 3 (per-
fect healing) over the controls (Table II).

No specific adverse events referable to the ad-
ministration of the two treatments were reported.

Discussion

In this prospective, randomized and double-
study it was shown that PHMB-based vagin
positories in the post recovery regimen after
laser treatment of cervical lesions, are more ¢
tive than the commonly used CH} i
tics, both in restoring the physio

Table I. Patients with BV in CHX and PHMB groups at T3
and T6.

Cases of bacterial vaginosis (BV)
Group T3 T6
CHX 3(22)
(n tot patients)
PHMB 0(@21)
(n tot patients)
RR (95% CI)

*p value = 0.04, respect to the

wounds.
istics

mon gefferal character-
anism of action, a re-

. Unless CHX and PHMB are characterized
Bbterent polymerization grade, they belong
me chemical class. Their mechanism of
action is similar to the quaternary ammonium
compounds (QACs) biocides in that the
biguanide groups strongly bind with the anionic
sites of phospholipids and proteins on the bacter-
ial cell membrane!!.

d irritation in the two treatment-groups over time.

Secondary outcomes
T2 T3 T4 T5 T6
PHMB CHX | PHMB CHX |PHMB CHX | PHMB CHX |PHMB CHX
group group | group group | group group | group group | group  group
n=21 n=22 n=21 n=22 | n=21 n=22 | n=21 n=22 | n=21 n=22
4 10 1 4 0 0 0 0 0 0
14 11 6 11 0 10 0 2 0 0
3 1 14 7 21 12 21 20 21 22
(n, patients) 22 20 22 15 18 10 15 7 7 2 3
Grade 2 (n, patients) 0 0 1 0 6 4 9 7 6 11 3 13
Grade 3 (n, patients) 0 0 0 0 0 0 2 0 8 4 16 6
Irritation
Grade 1 (n, patients) 16 22 11 16 6 4 4 0 2 0 1
Grade 2 (n, patients) 5 0 7 6 6 11 3 12 6 8 1
Grade 3 (n, patients) 0 0 3 0 9 5 14 6 15 12 20 15
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The unique and characteristic composition of
the microbes’ surface make them vulnerable to
the attack of cationic agents while the eukaryotic
cells and the Lactobacilli, which are character-
ized by a neutral envelope, are protected'?. Inter-
estingly, the distance between the anionic heads
of phospholipids in the bacterial monolayer is
very similar to the hexamethylene chain that
links the biguanide groups, thus, allowing the in-
teraction of the bis-biguanide CHX with two ad-
jacent phospholipid headgroups. Moreover, due
to the polymeric nature of PHMB, the interaction
of the biguanide groups of the molecule is not re-
stricted to pairs of adjacent phospholipids and
the homogenous distribution of phospholipids in
the membrane is transformed into a mosaic do-
main providing a greater perturbation of mem-
brane function'>!4,

Despite the fact that CHX is commonly used
as general vaginal antiseptic, several toxicity is-
sues were reported. In particular, hyperkeratosis,
ulceration, dysplasia, and a significant increase
in DNA damages were observed in rat experi-
ments’. Furthermore, additional studies reported
irritation both on skin and mucosa after trea
with chlorhexidine. Because of this tissue t
ty, in some countries, CHX-based products
the treatment of wound infection are no lon

1gher protection
s and a faster recovery

events could not be easily assessed and the slow-
est recovery in the CHX patients group could be
related either to a reduced efficacy in preventing
the infections or to an impaired tissue compati-
bility of the treatment.

It was reported that the bacterial load is di-
rectly connected with the healing 14
suggesting that the reduced antimicg

infection and that
y anaerobic bacteria
alteration of immune signals
dation of protective host fac-
men more susceptible to ac-

ry to evaluate whether BV and cervical
ctions are related due to a biological
ic relationship or because both occur
frequently in sexually active women?!?,

Beside this, the use of PHMB during HPV in-
fection is supported by a very recent study that
reports the efficacy of a long-term local treatment
in improving the regression of infections, provid-
ing several possible mechanisms of interaction of
the antiseptic with the virus*. On account of
these scientific evidences, it can be assumed that
the gynecological clinical use of PHMB, more
than CHX, plays a key role in maintaining the
vaginal ecosystem and reducing the chance of
bacterial and viral infections.

In accordance with this, our study compared
the efficacy of the two local treatments in the an-
tisepsis regimen after CO, laser treatment of

son between the chemical, toxicological and efficacy profile of CHX and PHMB*.

Oral LD50 Tissue
pH rat/MIC Biocompatibility toxicity on
Chemical Monomers activity S. aureus index (BI) skin and  Bacterial
Antiseptic class (n°) range (mmol/kg) S. aureus mucosa resistance
CHX Biguanide 2 5-8 0.9 0.98 Yes Yes
PHMB Biguanide 10-12 2-11 25000 1.36 No No

*Adapted from 5 and 14.




S. Gerli, F Bavetta, G.C. Di Renzo

HPYV infected lesions. Unless further studies are
necessary, our results constitute the first clinical
comparison between CHX and PHMB remarking
the in vitro evidences and suggesting that
PHMB-based treatments are preferred and can
substitute the clinical use of CHX.
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