Original articles

Russian Journal of Infection and Immunity = Infektsiya i immunitet
2017, vol. 7, no. 3, pp. 279-284

oerMHaﬂbele CTaTbu

NHdekumns n uMmyHnTeT
2017, T.7,Ne 3, c. 279-284

EFFICACY OF GENERIC DRUG WARTOCID®
(IMIQUIMOD 5% CREAM FOR EXTERNAL USE)
IN ANOGENITAL WARTS TREATMENT

V.S. Smirnov?, S.V. Petlenko?, S.A. Savelyev?, G. Redlich’, N.I. Stukan?

*CJSC MBSIK “Cytomed”, St. Petersburg, Russian Federation
b Implicit Bioscience, Woolloongabba, Australia

Abstract. Aim. To evaluate the efficacy and safety of the generic drug Wartocid® (Imiquimod cream 5% for external use)
in patients with external anogenital (venereal) warts (AGW). Materials and methods. The single-blind comparative, rand-
omized, placebo-controlled clinical trial included 50 women aged 18 to 60 with an established clinical diagnosis of AGW
in the vulva and perianal region. Patients in group 1 received placebo cream for external use, while patients in group 2
received therapy with Wartocid in a daily dose of 10 mg cream/cm? of skin area. The drug was applied every other day
until the complete disappearance of AGW, but in any case, not more than 16 weeks. A follow-up was carried out for 4 more
weeks. The study evaluated the dynamics of subjective and objective symptoms, the presence and the frequency of relapses,
and the percentage of full treatment of AGW. Main results. Treatment with Wartocid resulted in a complete cure of AGW
in 16% of patients, and a reduction in the focus area of AGW in 36% of patients. Against the background of the placebo no
dynamics of the disease were reached. Neither serious adverse events nor clinically significant changes in blood tests, urine
or serum biochemical parameters in any of the patients who received treatment with Wartocid were observed. Conclusion.
The generic drug Wartocid has been proved to be effective and safe for AGW treatment and its effectiveness is similar to the
original drug Aldara® (Imiquimod cream 5% for external use).
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Pesiome. [[eav. OueHka a3 heKTUBHOCTH U O€30MACHOCTH BOCIPOKM3BeIeHHOro npemnapara Baprouua® (Mmuxumon
KpeM 5% 111 Hapy>KHOTO TIPUMEHEHMST) y TTALIMEHTOB C HApY>KHBIMU aHOTCHUTAJIbHBIMU (BEHEPUUECKUMU) OOpO-
naBkaMu (AI'B). Mamepuanvt u memoods:. IIpocToe cienoe cpaBHUTEIbHOE paHIOMU3MPOBAHHOE T1J1a1ie00-KOHTPO-
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HuuyeckuM auardHosoM AI'B B BynbBe 1 nepuaHalibHOM peruone. IlanueHTsl B rpynme 1 monydyanu mianedo-KpeM
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ciydae He 6osee 16 Henenb. [Tocnenyoiiee HabIIOEeHUE TTPOBOAMIIOCH ellie 4 Heneu. B uccienoBaHnu olieHMBaIach
JMHAMUKa CYyObEKTUBHBIX U O0bEKTUBHBIX CHMIITOMOB, HAJTUYME ¥ YaCTOTA PEIIMIMBOB, a TAKXKe MPOIIEHTHOE COOT-
HolieHue mosiHoro gedyeHust ot AI'b. Ochognoie pesyasmamer. JledeHre BapToiiuaoM mpuBesio K TOJHOMY U3JIeUEHUI0
o1 AI'b y 16% nanueHToB U CHUXeHMIO rtomany Jokanusauuu AI'b y 36% nanuenToB. Ha ¢oHe miaie6o He ObL10
TOCTUTHYTO HUKAKOW NMHAMUKHY 00jie3Hu. He Hab110Ma10Cch HU cepbe3HbIX TOOOUHBIX 3G (MEKTOB, HU KIMHUYECKU
3HAUMMBbIX U3MCHEHU B aHAIM3aX KPOBH, MOYM MUJIM CBIBOPOTOYHBIX OMOXMMMUYECKHX ITOKa3aTesIeil y 11000ro 13 ma-
LIMEHTOB, IMOJIyYaBIINX JedeHue BapromumomM. Beigod. brino mokazaHo, 4TO BOCIIPOM3BENECHHBIN mpemapaT Bapro-
una 3 dekTuBeH u 6ezonaceH mist gedeHus AIB, u ero adppeKTMBHOCTh aHAIOTMYHA OPUTHHAJIBHOMY IIperapaTy
Aldara® (Umuxumon kpem 5% 11t Hapy>KHOTO TIPUMEHEHUS).

Karouesnie caosa: Umukeumood, Bapmoyuo, kaunuueckue ucnoimanus, 3¢ghekmusrHocms, 6e30nachocms, HapyicHvle

aHoeeHUmManbHble (6eHepuyeckue) 60podasku.

The prevalence of papillomavirus infections, in-
cluding anogenital warts (AGW), has still persist at
a high rate, accounting in 2012 for more than 26.0
cases per 100 000 in the population of the Russian
Federation [14]. In other countries the prevalence
of such infections is significantly higher and ac-
counts for 196 cases per 100 000 of the population
[6, 21].

The clinical implications of genital infections
caused by human papillomavirus (HPV) are quite
variable. There are two types of AGW: exophytic
and endophytic forms. Both forms can co-exist and
are usually evoked by different genotypes of HPV.
Namely, benign AGW are more often evoked by low-
risk HPV types 6 and 11, whereas HPV types 16 and
18 produce higher risk lesions [4, 16]. The vast major-
ity of patients with AGW primarily carries HPV types
6 and 11. In most cases AGW are not a serious danger
from a prognostic perspective, though they definitely
cause some psychosocial problems for the patient
[21]. However, in some cases, AGW can transform
into anogenital malignancies, especially in immune-
compromised patients, for example following organ
transplantation and the associated immunosup-
pressive therapy, or when infected with HIV [17].
Depending on the anatomical location of the AGW,
HPYV infected patients can develop both frequent and
sometimes unpleasant forms of pointed anogenital
condylomas or recidivating respiratory papilloma-
tosis, which can cause dysfunction of the upper res-
piratory tracts [15]. It is believed that these more se-
rious pathologies associated with AGW are triggered
by a complex of local immunosuppressive reactions
manifesting in abnormal cellular responses, chang-
es in Langerhans cell maturation, alteration in the
polarization of adaptive immune responses, and
the suppression of natural killer cell function [15, 18].
Pathologies can also be influenced by the expression
of certain major histocompatibility complex class I1
alleles [8]. The capacity to produce such alterations
in immune responses suggests a rationale for the use
of immunocorrective drugs in HPV treatments.

A common approach for AGW treatment has been
recently limited by mechanical or chemical destruc-
tion. AGW can be surgically removed, treated with
cryotherapy, or treated with electrocoagulation or

chemicals (podophyllin, podophyllotoxin, fluoro-
uracil, trichloracetic acid etc.). However, these meth-
ods of AGW treatment are not always sufficiently
effective since frequent relapses can occur because
of reinfection, reactivation of viral replication, viral
genome segregation, and the associated transit into
an active state. One of the most significant risk fac-
tors for HPV relapse is reduction of immune defense.
Hence, there is a need for identifying new therapeutic
agents for AGW treatment [2].

The use of immune-modifying agents repre-
sents a new approach for AGW therapy. The most
widely used drug is an imidazole derivative called
imiquimod  (1-(2-methylpropyl)-1H-imidazo[4,5-
c]quinolin-4-amine), which is structurally similar
to nucleosides. This drug is widely used to treat hu-
man herpesvirus infections, and reports of its use
accounts for more than 2,500 references in PubMed
as of May 2016 (http://www.ncbi.nlm.nih.gov/pub-
med). Imiquimod has been approved by the US
Food and Drug Administration as a pharmaceutical
product against AGW and other symptoms of HPV
infection. It is produced in the United Kingdom
under the trade name Aldara® [27]. In November
2007 patent protection expired and several countries
launched the manufacture of generic analogues [11].
The generic drug Wartocid® (Imiquimod cream 5%
for external use), an analogue of the brand product
Aldara, was produced and registered in the Russian
Federation. Pre-clinical studies in guinea pigs
showed full bioequivalence of the brand and repro-
duced product.

The purpose of the current study was to evalu-
ate the efficacy and safety of Wartocid in a phase 111
single-blind comparative, randomized, placebo-
controlled clinical trial in patients with AGW.

Materials and methods

Participants. The clinical trial included 50 women
aged 18 to 60 (average age: 20.8) with AGW located
in the vulva and perianal area. Gender uniformity
during recruitment of the patients was due to pro-
nounced prevalence of such pathology in females.

To exclude any sexually transmitted co-infec-
tions (STIs), all patients were examined for syphilis,
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HIV, Neisseria gonorrhea, chlamydial genitouri-
nary infections, trichomoniasis, Mycoplasma geni-
talium, and genital herpes. All patients underwent
a PAP test and HPYV status identification by means
of PCR.

A complete blood count (CBC) and blood chem-
istry were done prior to and following Wartocid treat-
ment. Evaluation of blood chemistry parameters in-
cluded levels of transaminase, total bilirubin, creati-
nine, and glucose levels.

Inclusion criteria. Patients matching the following
criteria were included in this study:

— age between 18 and 70;
— presence of AGW in the form of a small fusing
papillomatous rash (= 1 cm?) or papules/isolated
warts (2 or more elements);
— negative pregnancy test (for women of child-
bearing age only) and acceptance of using reliable
contraception during the study and 1 month upon
its completion;
— informed consent for clinical trials;
— willingness to strictly follow the doctor’s rec-
ommendation regarding prescribed therapy.
EXxclusion criteria. Patients were excluded if they had:
— intolerance to any components of Wartocid;
— priortherapy with drugs containing Imiquimod
for 3 months before the clinical trial began;
— PAP test with a Class I11, IV and V diagnosis;
— AGW with a colonic, vaginal, cervical mucosa
or intraurethral localization;
— impaired liver, kidney and/or other inner or-
gan functions associated with their decompensa-
tion, central nervous system disorders;
— STIs — syphilis, HIV, Neisseria gonorrhea,
chlamydial genitourinary infections, urogenital
trichomoniasis, urogenital diseases, caused by
Mpycoplasma genitalium, genital herpes with signs
of infectious processes;
— pregnancy, lactation;
— participation in any other clinical trials 30 days
before Visit 1;
— suspicion of malignant neoplasms in the vulva;
— any serious or uncontrolled physical or mental
illnesses considered by the investigator as risky
for the patients in connection with their partici-
pation in the trial, illnesses which could affect
the results of the trials or impede the performance
by the patients of all study requirements;

— clinically significant deviations of the CBC/

blood chemistry or study data, with the exception

of AGW-related conditions;

— consumption of any pharmaceutical products

for co-therapy, not allowed by the current proto-

col for clinical trials or conditions when the re-
quired period after consumption of such products
had not yet been completed;

— indication in personal history of any drug de-

pendence or alcohol abuse, which could negative-

ly impact patient compliance;

— affiliation with research center personnel,
sponsor company as well as their family members
(according to GCP);

— lack of willingness to cooperate.

Study design. All participants were randomly
divided into 2 groups of 25 persons. The patients
in Group 1 received placebo-cream for external use,
whereas the patients in Group 2 were treated with
Wartocid. Maximum duration of the therapy was 16
weeks (the earlier disappearance of AGW occurred
in patients allowed to complete the trial ahead-of-
schedule). Upon completion of the therapeutic course
all patients were observed for 4 more weeks.

The drug was applied for 6—10 hours (mainly at
night) on a washed (using soap with neutral pH) and
dried area of lesional skin by means of gentle applica-
tion using a tube tip as an applicator. After a period
of 6—10 hours, the treated skin was washed under
running water (using soap with neutral pH).

A single dose of the drug was approximately
10 mg/cm? of skin surface (a treated area of 2 mm
in width and 5 mm in length).

Estimation of therapeutic efficacy was performed
on day 21%2 (visit 3), 352 (visit 4), 63£7 (visit 5),
91£7 (visit 6), 119£7 (visit 7) and 147%7 (visit 8) ac-
cording to the following criteria:

— presence/absence of subjective symptoms
of disease (patient complaints);

— presence/absence of objective symptoms
of disease;

— frequency of AGW relapses;

— percentage of patients who stopped their par-

ticipation in the clinical trial ahead-of-schedule

due to inefficiency;

— estimation of therapeutic efficacy by a doctor

(clinical outcome);

— estimation  of

the patient.

The following parameters were also evaluated:

— percentage of patients who were completely

cured during therapy;

— percentage of patients in which the AGW

amount or area were decreased during therapy;

— presence and intensity of subjective clinical

symptoms of disease.

Intensity of each parameter was assessed accord-
ing to a scale of 0 to 3: 0 — absence, 1 — weak, 2 —
moderate, 3 — strong.

The patient self-assessed the total therapeutic
efficacy according to a scale of 1 to 4: 1 — signifi-
cant improvement, 2 — slight improvement, 3 — un-
changed, 4 — deterioration.

For the doctor’s assessment of therapeutic effi-
cacy, symptoms were assessed according to a scale
of 1 to 5: 1 — clinical convalescence, 2 — signifi-
cant improving, 3 — improving, 4 — unchanged,
5 — deterioration.

Statistical analyses. All statistical analyses were
performed with GraphPad Prism 5.04 software

therapeutic efficacy by
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(GraphPad Software Inc., La Jolla, CA, USA). All
data were expressed as mean (M)zstandard error
(SEM). Statistical significance is reported at p < 0.05.
All the data underwent testing for normal distribu-
tion (D’Agostino&Pearson omnibus normality test).
Rash intensity, itching, pain, rash area and efficacy
by patient/doctor were analyzed using a repeated
one-way ANOVA followed by Bonferroni post-hoc
test (within group comparison of normally distrib-
uted data) and a Friedman rank sum test followed
by a Dunns post-hoc test (within group comparison
of non-normally distributed data). The intergroup
comparison was assessed at one point (final visit 8)
using an unpaired t-test (for normally distributed
data) or Mann—Whitney U-test (when data failed
the normality test).

All the blood and urine parameters were ana-
lyzed using a paired t-test (for normally distributed
data within one group), an unpaired t-test (for nor-
mally distributed data for intergroup comparison),
a Wilcoxon matched pairs test (for non-normally
distributed data within group) and a Mann—Whintey
test (for non-normally distributed data for intergroup
comparison).

Results and discussion

In the current study the dynamics of subjective
and objective indicators were assessed in all patients.
Among patients from Group 1 (placebo) no signifi-
cant changes were found in rash intensity, pain, rash
area (Table 1).

Patients treated with Wartocid cream showed
a reduced number of AGW (F(6.25) = 16.5;p =
0.011) though this effect was not statistically signifi-
cant when compared to placebo group (U = 270.5;
p = 0.36). A more apparent response was observed
when rash surface area was measured. Namely,
on Visit 1, mean rash areas were statistically identi-
cal in Group 1 and 2 (2.30 vs. 2.28 cm? respectively)

(Table 1). Placebo decreased AGW area by 0.06 cm?
at a maximum, i.e. by 2.6% (F(6.24) = 1.301;p =
0.26), whereas Wartocid, especially near the end
of the treatment period (visit 8), decreased lesion siz-
es by 0.68 sm2 or 28% (F(6,24) = 8.364; p < 0.0001)
and this effect was statistically significant when com-
pared to placebo (t = 2.2; p = 0.032). The surface
area analysis of each patient revealed that 3 people
from Group 1 (12%) exhibited a reduction of the
lesional area and in 1 person (4%) such an area ex-
panded. In Group 2, already by Visit 3, a reduction
of the lesional area was noted in 6 patients (24%), and
by the end of the treatment period it reached 52% (13
patients), 4 patients of which (16%) showed full con-
valescence while the rest of the 9 patients (36%) ex-
hibited significant AGW reduction.

Imiquimod is considered to be an effective non-
invasive immune-modifying remedy against STIs
and in particular against pointed anogenital condy-
lomas [5, 10], since it affects both innate and adaptive
immune systems. By binding with the toll-like recep-
tors 7 on the plasmocyte-like dendrites, imiquimod
causes proinflammatory cytokine secretion [3, 23]
with subsequent activation of Thl and inhibition
of Th2 immune responses leading to Langerhance
cells migration to local lymph nodes and elevation
of antigen presentation by naive T-cells. In other
words, the mechanism of antiviral action of imiqui-
mod is indirect and its effects are mediated mostly
via secretion of IFNo/f, thus modulating course and
outcome of infectious process [23, 26]. The regress
of AGW observed in our study was most likely due
to cell-dependent immune response caused by local
induction of cytokines and cellular infiltration [7].

As for clinical manifestations, for example, itch
intensity and pain syndrome in the AGW area, pa-
tients in Group 2 displayed a higher itch intensity lev-
el than patients in Group 1, whereas pain syndrome
was higher in patients in Group 1. It seems likely that
the decrease of pain syndrome in patients receiving

Table 1. Main parameters of AGW therapy efficacy (meanSEM)

Patient Visit number
Parameter group r 3 2 5 6 7 8

Rash intensity as evaluated by 1 0.88+0.19 | 0.88+0.18 | 0.84+0.17 | 0.84+0.18 | 0.84+0.18 | 0.84+0.18 | 0.84+0.18
patient, scores 2 0.72+0.19 | 0.60+0.18 | 0.52+0.17 | 0.60+0.18 | 0.60+0.18 | 0.60+0.18 | 0.60+0.18*
Itching and burning intensity 1 0.28+0.13 | 0.28+0.15 | 0.08+0.11 | 0.12+0.10 | 0.12+0.10 | 0.08+0.09 | 0.08+0.09*
in the vulva, scores 2 0.36%0.13 | 0.44£0.15 | 0.28+0.11 | 0.20%0.10 | 0.20+0.10 | 0.20£0.09 | 0.16+0.09
Decreasing of pain syndrome 1 0.08+0.10 | 0.08+0.09 | 0.08+0.06 | 0.08+0.06 | 0.08+0.06 | 0.08+0.06 | 0.16+0.08
intensity, scores 2 0.20+0.10 | 0.16+0.09 | 0.04+0.06 | 0.04+0.06 | 0.04+0.06 | 0.04+0.06 | 0.04+0.08*
Therapeutic efficacy evaluation 1 - 3.00£0.12 | 2.84+0.13 | 2.84+0.12 | 2.84+0.15 | 2.84+0.18 | 2.84+0.18*
(by patient), scores 2 - 2.84+0.12 | 2.64+0.13 | 2.72+0.12 | 2.64+0.15 | 2.40+0.18 | 2.40+0.18
Therapeutic efficacy evaluation 1 - 4.00+0.07 | 3.92+0.13 | 3.92+0.17 | 3.92+0.20 | 3.92+0.22 | 3.92+0.22
(by doctor), scores 2 - 3.68+0.07 | 3.28+0.13 | 3.24+0.17 | 3.12+0.20 | 3.00+0.22 | 3.00+0.22*
Rash area in the vulva. cm? 1 2.30+0.16 | 2.30+0.16 | 2.24+0.18 | 2.24+0.20 | 2.24+0.20 | 2.24+0.20 | 2.25+0.20

’ 2 2.29+0.17 | 2.04+0.17 | 1.82+0.19 | 1.66+0.20 | 1.64+0.20 | 1.62+0.20 | 1.60+0.20*

Notes: there was no efficacy assessment on visit 2 (this visit was for randomization only); *statistically significant differences before (visit 1) and after
(visit 8) treatment (p < 0.05). The data is expressed as M+SEM. Group 1 is for placebo, group 2 is for Wartocid.
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Table 2. Complete Blood Count (CBC) and blood chemistry

Groups
Parameter 1 (placebo) 2 (imiquimod)
Before treatment | After treatment Before treatment | After treatment
CBC parameters
Hb, mg/L 13.07+0.11 13.42+0.12 13.07+0.12 13.36+0.11
Erythrocytes, 10%2/L 4.29+0.06 4.57£0.09 4.28+0.06 4.53+0.08
Leukocytes, 109/L 6.08+0.18 6.75+0.15 6.39+0.21 6.17£0.15
Platelets 10%/L 267.40+8.67 309.40£9.09 260.80+8.34 297.80£10.54
ESR, mm/h 5.04+0.32 4.40+0.31 3.32+0.28 3.960.25
Blood chemistry
ALT, u/L 14.07+0.86 13.12+0.96 13.34+0.97 12.51x0.90
AST, u/L 12.52+0.73 11.11£0.77 12.91£0.70 10.95£0.77
Total bilirubin, umol/L 9.04+0.45 9.44+0.61 9.49+0.58 8.74+0.43
Creatinin, pmol/L 70.56+2.29 69.68+2.69 71.32+1.76 68.00£2.33
Glucose, mmol/L 4.95+0.10 5.15+0.08 4.71£0.10 5.0£0.08

Notes: ALT — alanine aminotransferase; AST — aspartate aminotransferase. The data is expressed as MSEM.

Wartocid was due to reduction of AGW area, whereas
the itch intensity remained at an elevated level due
to the specific nature of the mechanism of activity
of imiquimod causing a local pro-inflammatory re-
action [1, 8, 21].

Since efficacious treatment of skin lesions of viral
etiology reduces positive tests for viral DNA, par-
ticularly for HPV, all patients underwent qualitative
evaluation for the presence of viral DNA using PCR
upon completion of the trial. It was shown that pla-
cebo treated patients retained HPV DNA by PCR,
as all samples taken from Group 1 remained posi-
tive. In contrast, 12% of Wartocid treated patients
produced a negative reaction for HPV DNA, while
the remaining test samples from Group 2 were posi-
tive (viral load was not determined). This is consist-
ent with the literature data that treatment with im-
iquimod reduced the number of positive HPV DNA
tests by 7—15% |8, 20].

The integral treatment efficacy assessment was
significantly elevated for Wartocid. Namely, ac-
cording to patients’ assessment, a reduction in the
size of rash areas after Wartocid therapy occurred
3.7 times more often than in patients receiving pla-
cebo. According to «<improvement» estimation scale,
the positive assessment of therapy efficacy in patients
receiving Wartocid was observed 3 times more often
than in the placebo group (36% and 12% respective-
ly). The positive estimation of therapeutic efficacy
assessed by a doctor was observed in 52% of patients
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