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Abstract. The first reports about HIV (human immunodeficiency virus) were appeared to the 1980s. By 2017 more than
37 million people were living with HIV. Human papilloma virus (HPV) is universally spread, with some estimates showing
that about 1% of the sexually active population having genital warts. Human papilloma virus (HPV)-induced infection
frequently accompanies the clinical course of HIV and can manifest itself in a full spectrum of clinical-pathologic forms
ranging from common warts to malignant neoplasia. Due to the widespread use of antiretroviral therapy, the number
of patients with a combined infection (HIV+HPV) is steadily increasing. Here we review current clinical treatment op-
tions for HPV manifestations. High-dose antiretroviral therapy does not impede HPV treatment, and can even improve
its efficacy in some cases. The topical administration of imiquimod, an immune response modifier, is an effective con-
servative treatment in HIV-infected patients with HPV. The immunomodulation therapy of imiquimod can serve as an
effective alternative of aggressive chemical and mechanical procedures. Maximum efficacy with the lowest replaces rates
may be expected from combined use of mechanical ablation methods with a subsequent follow up treatment with imiqui-
mod. The best therapeutic result is expected in HI'V-positive patients who are received high-dose antiretroviral treatment.
The advantages of Vartocid, the modified Russian equivalent of the generic imiquimod.
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immunomodulation therapy.

JIEYEHUE NANMWUJIJIOMABUPYCHOWN MHDEKLUW YEJTOBEKA Y BU4-UHOULIMPOBAHHbIX
NALUMEHTOB
Cmupuos B.C."?, KynpsBuesa T.A.?

"®@BYH HUH snudemuonoeuu u mukpoouonoeuu um. Illacmepa, Cankm-Ilemepoype, Poccus
2A0 MBHIIK «I[lumomed», Cankm-IlemepOype, Poccus

Pesiome. Ilepsrie coobmienust o BUY (Bupyce ummyHoneduuta yeaoneka) nmosisuauch B 1980-x rr. K 2017 . 6osee
37 mutH yenoBek xuiau ¢ BUY. Bupyc manunanomsl yenoeka (BITH) pacipocTpaHeH MOBCEMECTHO, U, IO HEKOTOPHIM
OlLIEHKaM, OKoJI0 1% cekcyalbHO aKTUBHOTO HAceJeHUsI MMeeT reHuTalbHble 6oponaBku. MHMeK1us, BbI3BaHHAs
BUPYCOM MaNUIJIOMbI YEJIOBEKA, YACTO COMPOBOXAAET KIMHUYecKoe TedeHrue BUY 1 MoxXeT nMposiBAATHCS B MOJTHOM
CHeKTpe KJIMHUKO-TIATONIOTnYecKuX hopM, OT 0ObIUHBIX 00POJABOK /10 37I0KAYECTBEHHbIX Heoraa3uii. B cBs3u c mu-
POKMM IMPUMEHEHNEM aHTUPETPOBUPYCHON Tepanuy YMCI0 MAIlMEeHTOB ¢ coueTaHHOM nHMekuueir (BUY+BITY) He-
YKJIOHHO pacTeT. 3I6Ch Mbl PACCMOTPUM TeKYIlIMe KTUHUYECKUE BAPUAHTHI iedeHust nposinenuit BITY. Autuperpo-
BUPYCHAsI Teparusi B BLICOKMX 103aX HEe TIPersITCTByeT JeueHun1o BITY, a B HEKOTOPBIX CiTydasix 1aske MOXET MTOBBICUTh
ee 2 dekTUBHOCTL. MecTHOE BBeIeHUE UMUKBUMO/IA, MOAM(DUKATOpAa UMMYHHOTO OTBETA, SIBASIETCS 3(PhEKTUBHBIM
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KOHCEpBaTUBHBIM JieueHUeM nanueHToB ¢ BUY, nnbunupoBanHbix BITY. UMMyHOMOnyIMpytoIast Tepanust UMUK-
BUMOIOM MOXET CAYXUTb 3(DGhEKTUBHONI anbTepHATUBON arpeCCUBHBIM XMMUYECKUM U MEXaHWUYECKUM TepareB-
THYECKUM TpoleaypaM. MakcumanbHast 3¢pHEKTUBHOCTh C CAMBIMM HU3KMMHU MOKA3aTENSIMU 3aMELICHUST MOXET
0XUIAThCSI OT KOMOMHUPOBAHHOTO UCTOIb30BAHUSI METOJJOB MEXaHUYECKON aOISILIMU C TIOCTEAYIONIUM MECTHBIM
MpUMEHeHUEeM UMUKBUMO/IA B BUIE KpeMa Ha 30HY a0JIsIuY Moc/e 3aKuBieHus paHbl. Haunyuniumit repanestuyec-
KU pe3ynbraT oxuaaercd y BUY-no3uTuBHBIX MALIMEHTOB, MOTYYAOUIMX AaHTUPETPOBUPYCHOE JIEYEHUE B BBICOKUX
no3ax. ObcyxnatoTes mpeumyinectsa «Baprouuma», MogubuinpoBaHHOTO POCCUICKOTO SKBUBAICHTA IXKEHEpUKA

MMUKBHUMOZIA.

Karoueesnie caosa: BUY-unghexyus, éupyc nanunsomul weaosexa (BII4), kaunuueckue nposenenus BIIY, memodusl neuenus,
UMUKBUMOO, «Anbdapa», «Bapmouyuod», ummynomodyaupyruas mepanus.

Introduction

The first registered case of secondary human
immunodeficiency (HIV) induced by a retrovirus
of the same name dates back to the 1980s. The dis-
ease quickly spread throughout the world, reaching
pandemic proportions and posing a global problem.
The current epidemic state and poor results of pan-
demic control are associated primarily with the tro-
pism of the virus, which persists mainly in the CD4*
cell population of the infected patient [29]. By 2012,
more than 33 million people died of HIV infection,
and as of 2017, more than 37 million people were liv-
ing with HIV, 18 million of them contracting the dis-
ease for the first time [12, 21]. African countries
in the sub-Saharan region account for more than
70% of all HIV infections. In non-African popula-
tions, the virus is most prevalent among persons who
inject drugs, people undergoing medical manipula-
tions get infected less frequently (Table).

Russia has the world’s third-biggest incidence
of HIV infection [1] with 1.4 million estimated as
being infected at 30 September, 2020 [3]. In 2018,
86,519 new cases were reported, 941 of these be-
ing children. The following 13 regions account
for more than a half (59.0%) of all reported HIV
cases: Kemerovo Oblast, Novosibirsk Oblast, Perm
Krai, Moscow, Irkutsk Oblast, Sverdlovsk Oblast,

Table. HIV prevalence among population groups [33]

R R
o & |Incidence
e o
Vulnerable group 3 s per
w 3 | 100,000
3 g persons
a =
Persons who inject drugs 45.0 | 23.18| 12.977
Their sexual partners 8.0 | 5.15 3.601
Female sex workers 9.0 | 3.23 905
Their clients 40 | 4.07 91
Men who have sex with men 5.0 | 13.17 983
Their female sexual partners 2.0 | 2.06 308
_Occasional heterosexual 20 | 397 146
intercourse
Medical injections 110 | 0.58 1

Samara Oblast, Krasnodar Krai, Saint Petersburg,
Krasnoyarsk Krai, the Republic of Bashkortostan,
Chelyabinsk Oblast, and Moscow Oblast. Despite
these worrying statistics, antiretroviral therapy,
which has been widely used in developed countries
since the end of the 1990s, significantly influenced
the survival rates among HIV-infected subjects and
reduced the total number of infected cases, especially
those infected by mother-to-child transmission.

The deterioration and functional suppression
of normal innate and acquired immunity systems by
HIV induces a plethora of diseases, both infectious
and non-infectious in etiology. These include vari-
ous types of malignant tumors and a large number
of opportunistic infections induced by 7Toxoplasma
gondii, Cryptococcus neoformans, Pneumocystis cari-
nii, Candida albicans, Mycobacterium tuberculosis,
hepatitis virus, and various serotypes of papilloma-
viruses [17, 19].

Human papillomaviruses (HPV) are universal-
ly spread, with some estimates showing that about
1% of the sexually active population having genital
warts [4]. This disease is asymptomatic in 5—40%
cases and can remain latent for decades.

Genital warts are always caused by human papillo-
maviruses, which hold a significant position among
the opportunistic infections characteristic of HIV
infections, where warts and papillomas occur much
more frequently and tend to manifest themselves
in severe and/or recurrent attacks [2]. Among the large
number of diseases of papillomaviral etiology which
are found in HIV-infected persons, almost all forms
of pathology can be encountered: from genital warts
and pointed condyloma to cervical cancer, malignant
vulvovaginal neoplasia, and anal squamous intraepi-
thelial neoplasia [15, 25]. HPV prevalence among
HIV-infected persons remains high even in patients
receiving active retroviral therapy [32]. Benign point-
ed condyloma and various malignant neoplasias, such
as anal squamous intraepithelial neoplasia, vulvova-
ginal neoplasia, and cervical cancer, are most preva-
lent [9, 15, 25].

Many current treatment methods are used
for these diseases, ranging from mechanical dissec-
tion and laser vaporization to removal of tumors with
chemical and immunomodulating agents [25].
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Anogenital warts

Anogenital warts are the most prevalent manifes-
tation of papillomavirus infection in men who have
sex with men (MSM). From the full spectrum of the
virus serotypes, the persistence of serotypes 16 and 18
is the primary reason for the development of precan-
cerous and cancerous lesions of the anogenital tract.
Viruses of other serotypes, such as HIV 32, 42, 43,
44, 54, etc., promote the growth of common and ano-
genital warts of low malignancy [2].

Any treatment method may be applied in HIV-
infected subjects with common and anogenital warts,
including surgical removal, cryotherapy, electroco-
agulation, or chemical removal with podophyllin and
trichloracetic acid.

However, the use of aggressive chemical and
mechanical procedures may be inadvisable where
the patient is undergoing high-dose antiretroviral
therapy or otherwise is in poor general condition [24].
In such cases, immunomodulating therapy with im-
iquimod can serve as an effective alternative [26, 18].
Until recently, the only existing brand of this drug
was Aldara® [10]. Lately, generic equivalents have ap-
peared on the market as well. These include the mod-
ified generic drug Vartocid produced by JSC MBSPC
“Cytomed” [2].

Results reported for the original imiquimod
drug (Aldara®) demonstrated complete disappear-
ance of external genital and perianal warts in 50%
following treatment of immunocompetent patients.
However, this effect was significantly reduced
in HIV-infected patients, although it was improved
in cases of concomitant antiretroviral therapy [26,
30]. According to the authors, the rate of complete
clearance of warts in HIV-infected subjects treated
with the original medication 5 times per week over
a 16-week course was reported as 32%. At the same
time, viral DNA was detected even at the end of the
treatment, involving coinfection by both benign and
malignant serotypes [16]. It was possible to achieve
complete viral elimination only after a refresher 16-
week course of treatment.

Another study compared the efficacy of imiqui-
mod treatment of external genital warts in HIV-
positive and HIV-negative patients. Imiquimod was
administered 3 times per week in a course of up
to 16 weeks. Among HIV-positive subjects, com-
plete clearance of external genital warts was observed
in 31% of patients, partial clearance in 24%, and no
effect was reported in 45% of patients. In the im-
munocompetent HI'V-negative patient group, com-
plete clearance was observed in 62% of cases, partial
clearance in 24%, and no effect in 14%. Recurrence
of disease was observed in 4 of 23 patients with HIV
and in 2 of 31 HIV-negative subjects. The medica-
tion was well tolerated by patients, with side effects
of burning sensation and hyperemia scored as minor
and moderate. The authors concluded that topical 5%

imiquimod cream has acceptable efficacy and safety
in HI'V-positive subjects [28].

Thus, the administration of 5% imiquimod cream
for the treatment of external anogenital warts in HI'V-
infected subjects is an adequate therapy with high
compliance and no significant side effects. At the same
time, antiretroviral therapy not only doesn’t impede
the treatment of anogenital warts, and in a number
of cases may also increase the elimination of HPV.

The results quoted were achieved for the origi-
nal Aldara® medication. As indicated above, there
are a large number of generics, one of them being
a Russian drug Vartocid. In essence, it is a complete
equivalent of the original Aldara® drug in terms of the
active substance. However, in the process of designing
the equivalent, we were challenged by the low solubil-
ity of this com-pound and the difficulty in formulat-
ing an adequate cream in the form of an oil-in-water
emulsion. The solution was found by adding oleic acid
and diethylene glycol monoethyl ether to the ointment
base. The result was a homogenous emulsion, as con-
firmed by microscopic findings (see cover II).

As shown in Fig., the dispersion rate of the generic
drug Vartocid equals or even slightly exceeds the ori-
ginal Aldara® cream. Treatment with 5% Vartocid
cream by medical practitioners shows a higher effi-
cacy of this medication in comparison to a generic
equivalent Kerawort, due to possibly not only high-
er dispersity, but also better penetrative properties.
As indicated in anecdotal reports of medical practi-
tioners, administering Vartocid even 3 times a week
results in better efficacy than the administration
of Kerawort 5 times a week, and with minimal side
effects or absence thereof [2].

Squamous anal intraepithelial neoplasia
(AIN) and anal cancer

Papillomaviral serotypes of high malignancy
are widespread among MSM and frequently cause
AIN [27]. AIN is a precancerous lesion of the anal
mucosa, which in turn precedes anal cancer [22].
The highest HPV-associated risk factors are HIV in-
fection, anal sex, and sexual behavior exhibiting a fre-
quent change of sexual partners. The development
of AIN takes several years, therefor continuous clini-
cal supervision of such patients can prevent the devel-
opment of the neoplasia [25]. One study revealed 15%
cases of persistant HPV of low malignancy risk and
5% HPYV of high malignancy risk among 1,262 HI'V-
negative MSM [19]. In other words, HIV is a con-
tributory cause to AIN development, but the virus
can also persist in the absence of HIV. The treatment
of AIN and anal cancer in HIV-positive subjects
includes various methods for papilloma removal:
surgical dissection, destructive therapy in the form
of radiofrequency (RF) ablation or electrocoagula-
tion, chemical destruction with trichloracetic acid or
5-fluorouracil, and imiquimod immunomodulating
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therapy. Each of the above-mentioned methods has
its advantages and disadvantages.

Surgical removal of AIN, used when the site
of damage is large, often requires significant removal
of normal tissue. Besides, it is associated with a high
relapse incidence (9—63%) [25]. Moreover, surgical
treatment is often associated with severe pain in post-
surgery period. RF-therapy was followed by elimi-
nation in 64% of subjects in the course of 140 days
of monitoring. However, the relapse rate in HIV-
positive MSM reached 64% in the course of 14 months
of monitoring and 91% in the course of 17 months [9].
Electrocoagulation demonstrated complete response
in 32.5% of cases, but 33.7% failed to provide positive
results. Relapse in the course of the two-year follow-
up was observed in 79% of patients. Local topical
treatment with trichloracetic acid (TCA) demon-
strated complete elimination in 71-79% cases, and
prescribing S5-fluorouracil led to complete clear-
ance in 39%, partial clearance in 17%, and no effect
in 37%. Relapse rates for both treatments reached up
to 50% [5].

The alternative to TCA and 5-fluorouracil is the
use of imiquimod. Fox et al. [2010] measured the ef-
ficacy of imiquimod for AIN in 53 HIV-positive
MSM, 28 of whom received imiquimod, and 25
placebo. Complete or partial clearance was seen
in 43% of cases among 28 subjects receiving imiqui-
mod, and sustained response after 36 months of the
medication administration in 61%. Kreuter et al. [11]
conducted a concurrent study of AIN treatment effi-
cacy in HIV-infected MSM. The overall monitoring
time was 30.3 months. During this period, 17 (74%)
out of 19 monitored subjects remained AIN-free.
HPYV relapse occurred in five subjects (26%) in the
course of an average of 24.6 months. Simultaneously
with papilloma clearance, a reduction in the num-
ber of HPV serotypes was noted. However, full viral
clearance could not be achieved, and some patients
developed AIN lesions on the untreated skin areas.
This situation necessitates the monitoring of pa-
tients after AIN elimination for further efficient
anti-relapse treatment.

The most probable outcome of AIN in HIV-
positive MSM is its transformation to anogenital
cancer [28]. It has been demonstrated that subjects
who have been HIV-positive for more than 15 years
get cancer 12 times more often than those infected
for less than 5 years. Infrared coagulation therapy
is used for treatment, with efficacy ranging from 35%
to 65% in the course of 6 to 14 months of monitoring.
The procedure was well tolerated, with reports of only
mild to moderate anal pain, bleeding being the most
prevalent side effect. TCA is used for the same pur-
pose. The procedure was demonstrated to be safe and
well tolerated. Therapeutic effect in HIV-positive
subjects can reach 87%, however subsequent relapse
over the following 24 months is also reported more
often than for other interventions.

As of 2010, imiquimod was not approved for treat-
ing anogenital cancer in HI'V-positive MSM. However,
the studies have shown that it is efficient and well tole-
rated. In the course of 9 months monitoring, clearance
was registered in the range of 46—74%. Relapse, which
occurred in 29% patients, was confined to areas not
treated with imiquimod.

Therefore, the methods of anal intraepithelial
lesion treatment in HIV-positive MSM are, in es-
sence, no different from those used in HIV-negative
subjects. A better tolerance of imiquimod is the
only thing of note in this regard. We have no con-
clusive data on the results of using Russian generic
drug Vartocid for treating anogenital pathologies.
However, it may be assumed that Vartocid, having
an improved formula and better penetrative qualities,
may show higher efficacy, even in smaller doses.

Imiquimod and papillomaviral pathology
in HIV-positive women

HPYV infection is a common genital tract pathol-
ogy in HIV-infected women [24]. It is assumed that
various forms of HPV occur in about 60% of HIV-
positive women [23]. With genital warts being most
prevalent, including vulvovaginal warts, pointed con-
dylomas, and vulvovaginal and cervical papillomas.
The latter are prone to various types of cancerization
in HIV-positive women [25]. In general, HPV treat-
ment in HIV-positive women does not differ from
the treatment of any other patients with various forms
of papillomatosis. The basis for therapy approach
is not the elimination of the virus, but the removal
of external symptoms [2]. The complete spectrum
of therapeutic methods, from cryotherapy to immu-
nomodulating therapy, is used for that purpose [11].
The overall therapy efficacy parameters and relapse
rates also show no correlation with the presence or
absence of HIV in a patient. In a considerable num-
ber of cases, the use of imiquimod for treating cervi-
cal papilloma, neoplasia and cancer as monotherapy
or in combination with physical ablation methods
permits the achievement of a steady remission with
a significantly reduced relapse rate. Some increase
in the therapeutic effect may be achieved by concom-
itant high-dose retroviral therapy.

Conclusion

In summarizing the reported data, it is worth em-
phasizing that HIV infection is frequently accompa-
nied by HPV activation, promoting papillomatosis
of differing localization. At the same time, a com-
mon problem is the persistence of viral serotypes with
high malignancy risks, including squamous carci-
noma or cervical cancer. Today there are no meth-
ods for total elimination of the virus, therefore ther-
apy is focused on treating the morphological conse-
quences of the infection. The full range of therapeu-
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tic interventions is employed for this purpose: from
surgical dissection to immunomodulating therapy
with imiquimod [6, 13, 14]. In general, all these in-
terventions achieve comparable results in the elim-
ination of lesions in 50—90% of cases. At the same
time, the relapse risk in the course of the first year
of monitoring can reach 50% for mechanical, ther-
mal and laser excision. A slightly lower relapse rate
is observed for immunomodulating therapy with imi-
quimod. Due to deeper penetration of imiquimod
the affected area, the modified composition of 5%
cream Vartocid, developed in Russia, may permit
higher efficacy with less frequent dosing. Maximum
efficacy with the lowest relapse rates may be expected
from combined use of mechanical ablation methods
(cryodestruction, electrocoagulation, laser vaporiza-
tion) with a subsequent follow-up treatment with im-
iquimod. At the same time, the best therapeutic re-

sult is expected in HIV-positive subjects who are re-
ceiving high-dose antiretroviral treatment. As for the
imiquimod treatment regimen, it should be empha-
sized that it does not differ for HI V-negative patients.
The medication is applied topically for 8 hours di-
rectly to the HPV-affected area 5 times per week.
The full treatment course takes 16 weeks. In case
of persistent relapses, the course may be repeated
after a week-long break. In case of combined thera-
py, it is essential to wait until the wound heals after
the physical removal of a lesion, before commencing
a regular imiquimod treatment course.
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Figure. Dispersity of medication: A — Aldara (original drug), B — Kerawort (generic drug), C — Vartocid
(drug created by JSC MBSPC “Cytomed?”) in the form of 5% oil-in-water emulsion type cream
MIKMED microscope, x400 magpnification, regular illumination [2].
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