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ABSTRACT

Recurrent laryngeal papillomatosis is a disease caused by human papillomaviruses (HPVs), which currently does not benefit from a cura-
tive treatment. Due to the fact that HPV has the action of modifying cellular DNA, with changes in the expression of interleukins and
interferon, with insufficient maturation of T cells and intracellular overpopulation of immunosuppressive cells, the association of RRP
(Recurrent Respiratory Papillomatosis) with an autoimmune disease may cause particular difficulties in the therapeutic management of
patients diagnosed with RRP.

Immunosuppressive medication negatively influences the development of papillomatosis, increasing the number of local relapses and,
respectively, the need for surgical intervention due to the increased viral multiplication and the proliferation of papillomatous lesions.
In order to exemplify the difficulties encountered in treating RRP associated with an autoimmune disorder, the authors present the case
of a 21-year-old patient diagnosed with juvenile recurrent laryngeal papillomatosis genotype 6, with multiple antecedent surgeries, who
was diagnosed with pemphigus vulgaris at the age of 19. The peculiarity of the case lies in the difficulty of managing the RRP associated
with an immunosuppressive disorder whose therapeutic indication is cortisone and immunosuppressive treatment, which led to exacer-
bation of viral multiplication and proliferation of papillomatous lesions.
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INTRODUCTION

Recurrent respiratory papillomatosis is a disease
caused by human papillomaviruses (HPVs), character-
ized by the development of papillomas at the level of the
aero-digestive tract. Papillomas are virulent excrescences,
that are located especially in the larynx, and involve HPV
genotypes 6, 11, 30, 16, 18; the rest are distributed in the
nasopharynx, oropharynx, lungs, trachea and bronchi
with the involvement of HPV 2, 13, 32, 40, 57, 16, 18'3.

Recurrent respiratory papillomatosis (RRP) is a be-
nign disease, that tends to recur and spread to the
lower respiratory tract. The evolution of the disease is
variable, with spontaneous remissions or aggressive
growths of papillomatous tumors and sometimes with
their malignant transformation.

CHARACTERISTICS OF HUMAN
PAPILLOMAVIRUS

Papillomaviruses belong to the Papillomavirus
genus of the Papovaviridae family. They are non-envel-
oped viruses, with a diameter between 50-55 nm, with
the icosahedral capsule composed of 72 capsomers,
containing a circular double-stranded DNA genome
made up of 7900 nucleotide pairs*. HPV can cause lytic
infection in permissive cells producing infectious viri-
ons and persistent infection in non-permissive cells
that can lead to malignant transformation®*.

There are more than 100 genotypes of human papil-
lomaviruses (HPVs), which can infect mucous mem-
branes or skin epithelium®. Viruses have the property
of causing benign proliferative lesions within the epi-
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thelial tissues they infect. HPVs are classified as low- or
high-risk genotypes, reflecting the risk of malignant
transformation®. The high oncogenic risk of HPV gen-
otypes is well known, being considered as etiological
agents of the majority of cervical cancers, of some
types of anogenital cancers, as well as some cancers of
the head and neck. The most commonly encountered
in these types of cancer is HPV 16 subtype’.

The current classification system divides HPV strains
into subtypes: “low risk” (6, 11, 13, 40, 42-44, 54, 61, 62,
70, 72, 74, 81) and “high risk” (16, 18, 31, 33, 35, 39,
45, 51, 52, 56, 58, 59, 68, 73, 82), depending on their
ability to induce neoplasms®’. HPV subtypes 26, 53 and
66 can be considered as potentially carcinogenic, due
to the extremely small number of infected patients®. In
benign or low-risk HPV lesions, such as those typically
associated with types 6 and 11 HPV, the HPV genome
exists as circular episomal DNA separated from the
host cell nucleus. In malignant lesions, the genome of
subtypes HPV 16 and 18 is usually integrated into the
DNA of the host cells'™'?. The integration of the viral
genome into the host cell genome is considered a dis-
tinctive sign of malignant transformation.

Although it has never been directly demonstrated,
it is assumed that the onset of HPV infection is initi-
ated in the basal compartment of the host epithe-
lium". The specific mechanism used by HPV to
penetrate basal layer cells is unclear.

Once the HPV particles enter the host cell and
translocate their DNA to the nucleus, they must ini-
tially be based on the replicative cellular mechanisms
of the host genome, because HPV encodes only a com-
ponent of the equipment required to initiate its own
DNA replication!®!*!3!* This is why HPV is supposed to
initiate their infectious viral cell cycle in the cells
within the basal compartment, because they are the
only cells in the epithelium that have active prolifera-
tive mechanisms.

A particular feature of HPV infections is the persis-
tence of the infection for several years. In cases of
high-risk HPV strains, this persistence is a precondi-
tion for the development of neoplasms associated
with these viruses'. In order for the virus to persist
for a long time, it must maintain its genome in the
basal compartment where multiple cell divisions
occur. Moreover, the virus must produce an amplifi-
cation of cells within the basal compartment that
hosts the viral genome. A possible explanation, both
for the persistence and extension of the infected
cells, is that the virus infects epithelial cells with stem
cell properties'™'”. The group of cells populating the
local area with HPV-positive cells are derived and am-
plified from these stem cells. This is an attractive hy-
pothesis, although these types of cells are rare.

An alternative explanation is the fact that HPV would
temporarily amplify non-stem cells and extend their

lifespan, which leads to both viral persistence and ex-
pansion of infected cells to their original site of infec-
tion. Perhaps this alternative explanation reflects the
fact that high-risk HPV strains have the ability to cause
epithelial cell neoplasms'!7.

PATHOGENESIS OF RECURRENT
RESPIRATORY PAPILLOMATOSIS

It is not known exactly why only a very small fraction
of individuals exposed to HPV develop recurrent respi-
ratory papillomatosis (RRP). An increased frequency
of HLA-DRB1#*0102 was observed in Caucasian patients
with RRP, suggesting that this allele predisposes indi-
viduals to RRP?%%*!8, Furthermore, alleles HLA-
DRB1*¥0301, DQB1*¥0201 and DQB1*0202 are more
common in Caucasians with severe disease'®'. Instead,
the complex HLA-DQB1#0602 correlates with a benign
evolution of the disease in white individuals. Alleles
DQB1%0201 as well as DQB1#0202 are present, while
DQB1#0602 are missing in African-American patients.
Interestingly, HLA-DRB1#0301 and DQB1*0201 cor-
related with reduced interferon-gamma expression in
patients with RRP!%19,

RRP occurs more frequently in healthy patients or
with impaired immune status, such as patients with
HIV, with organ transplants, who receive immunosup-
pressive drugs or with congenital immune deficiencies.
The systemic immune system functions and determines
a systemic response through antibodies following in-
teraction with viral proteins.

The defence against viral infections is mediated by
T helper 1 cells (Thl) and T helper 2 (Th2), and in-
volves the interaction between Thl cells and antigen
presenting cells (APC), which produce interleukin
(IL) 2 and T-killer or CD8 (CTL)!*!, Snowden and
colleagues identified and measured by ELISA serum
levels of IL-2 and IL-2 receptor®.

One mechanism of CTL inhibition in papillomatosis
is poor inadequate expression of IL-2 / IFN-y and in-
creased expression of IL-4 / IL-10, which maintains
insufficient maturation of CD8+T cells'*'*2!. Cytokine
barriers prevent CTL entry into the cells and there is
intracellular overpopulation of FoxP3+ immunosup-
pressive T cells?2,

Another suppressive hypothesis in RRP involves the
mediators of the programmed cell death-1 (PD-1) and
its programmed cell death ligand 1 (PD-L1)%%. PD-1 is
areceptor for T cells and is a negative feedback marker
for their functioning and indicates CD8+ T cells deple-
tion. The concentration of PD-L1 and CD4+ is elevated
in the epithelium of patients with RRP, using immuno-
histochemical tests.

In HPV infection, dysfunctions of cellular apoptosis
were observed. Also, in RRP, increased levels of VEGF (vas-
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cular endothelial growth factor) were recorded'.

All these investigated factors will become the target of
modern immunological and gene therapies in RRP.

Papillomaviruses exhibit tropism for tegumental
squamous epithelial tissue and mucous membranes. At
this level, the virus replicates and induces tissue prolif-
eration, generating tumor formations.

Infection is achieved by direct contact (including sexual
contact), at the level of even minimal continuity solutions.

Viral replication and gene expression are depen-
dent on the degree of differentiation of the infected
epithelial cell, generating persistent infections in the
basal layer and active infections in keratinocytes. The
infection is usually localized and has a spontaneously
regressive evolution.

In certain papillomaviruses, the viral genome may
persist intracellularly (through the integration of
viral DNA into the host genome), causing recur-
rences. Certain types cause dysplasia with malignant
potential (in combination with carcinogenic cofac-
tors).

Schematically, the evolution of a papillomavirus in-
fection can be reproduced as follows:

1. Epithelial cell infection (tegument, mucous mem-

brane)

2. Local multiplication

3. Tumor mass (palmar, plantar skin, pharyngo-la-

ryngeal mucosa)

4. a. Regression of tumor mass (with virus persis-

tence — latent infection)

or

4. b. Malignant transformation.

High-risk subtypes, especially HPV-16, are etiologi-
cally associated with approximately 25% of head and
neck squamous cell carcinomas (HNSCC), especially
with those of the oropharynx with which the etiologi-
cal correlation is greater than 50%32*.

CLINICAL AND PARACLINICAL
CHARACTERISTICS OF RRP

Recurrent respiratory papillomatosis is a condition
that does not currently benefit from any complete cu-
rative treatment. The recurrent nature and the very
serious complications it causes involves frequent hos-
pitalizations and very high costs for the health system.

The clinical picture in patients with laryngeal pap-
illomatosis is characterized by dysphonia of varying
degrees, dyspnea that can go up to acute respiratory
failure due to an obstructive cause. Other less specific
symptoms are: cough, recurrent pneumonia, insuffi-
cient growth, dysphagia or acute respiratory failure
especially in children with acute respiratory infec-
tions. RRP may initially be confused with other disor-
ders such as asthma, various allergies, croup,

Figure 1. Suspension microlaryngoscopy - laryngeal papillomatosis.

bronchitis, vocal nodules, recurrent pneumonia, de-
velopmental delays in children, dysphagia'.

The diagnosis of laryngeal papillomatosis is based
on detailed anamnesis and clinical examination. The
laryngofibroscopic examination helps us to examine
in more detail the papillomatous lesions, to assess the
origin and extent of the lesions. Suspension microlar-
yngoscopy with biopsy sampling of the lesions fol-
lowed by histopathological examination establishes the
diagnosis of certainty'?® (Figure 1).

In general, the diagnosis of RRP is a clinical one,
based on the direct visualization of the lesions in the
nasal vestibule, oral cavity, oropharynx, that will sub-
sequently be confirmed by histopathological exami-
nation. Patient investigation should include: indirect
laryngoscopy, laryngofibroscopic examination, sus-
pension microlaryngoscopy, biopsy with histopatho-
logical examination, genotyping PCR.

It is very important to stage the patient with RRP
using the Derkay severity score®. It is obtained by sum-
ming up the clinical score and the anatomical score (la-
ryngoscopic) and has a value between 0 and 86 points.

Recurrent laryngeal papillomatosis characteristics
are as follows: relapse, extension (to the trachea,
bronchi and lungs or remote extensions), malignant
transformation. In the case of malignant transforma-
tion, the most common sites of neoplasia are the lar-
ynx or lung, and the histological form is squamous
cell carcinoma with keratinizing, non-keratinizing or
warty variants. Lesions with moderate or severe dys-
plasia and keratinization abnormalities (hyperkerato-
sis, ortho- and parakeratosis) are associated with
increased risk of malignant transformation.

There are studies that have found the association
between HPV and autoimmune diseases; in this case,
HPV may act as a possible cofactor with an increased
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morbidity potential®*®. Autoimmune diseases, in gen-
eral, affect about 5-10% of the world’s developed pop-
ulation®”!. The etiology and pathogenesis of
autoimmune diseases involve a combination of ge-
netic, immune, infectious, hormonal and environmen-
tal factors. Lichen planus, mucous membrane
pemphigoid, pemphigus vulgaris and epidermolysis
bullosa acquisita are the most common oral and cuta-
neous autoimmune diseases. They are characterized by
chronic lesions that cannot be cured. Human papillo-
mavirus (HPV) is a DNA virus that infects the squa-
mous epithelium of the skin and mucous membranes'’.

Due to the fact that HPV has the action of modifying
cellular DNA, with changes in the expression of inter-
leukins and interferon, with insufficient maturation of
T cells and intracellular overpopulation of immuno-
suppressive cells, there is a significant decrease in the
cellmediated immune status. As a result, the associa-
tion of RRP with an autoimmune disease may cause
particular difficulties in the therapeutic management
of patients diagnosed with RRP.

DIFFICULTIES IN THE TREATMENT OF RRP
ASSOCIATED WITH AUTOIMUNE DISEASES

Although many studies have been conducted re-
garding the treatment of RRP, the varied results do not
indicate any therapeutic variant capable of completely
curing the viral infection. The current therapeutic
principle is based on surgical and drug treatment'?.

Surgical treatment may involve the use of cold in-
struments, CO2 LASER vaporization of papillomatous
formations, angiolytic LASER treatment or microde-
brider ablation.

Regarding adjuvant treatment, several variants are
described in the literature, such as: a-interferon, Ci-
dofovir, indole-3-carbinol or bevacizumab — monoclo-
nal antibodies**2*%,

The association of an autoimmune disease with la-
ryngeal papillomatosis may be a factor with a negative
evolutionary prognosis for the latter, mainly in terms
of treatment required in autoimmune disorders.

In autoimmune diseases, the purpose of the treatment
is not a curative one, but is mainly aimed at reducing
symptoms. The purpose of pharmacological therapy is
primarily that of reducing the inflammatory response
and the production of autoantibodies. The treatment has
two principles — a general (basic) one and a local one.

The general treatment for autoimmune disorders can
be symptomatic or immunosuppressive and can act on
pro-inflammatory factors (TNF-alpha, IFN-gamma, IL6,
1117, 1110) or cell families involved in the biomolecular
process of autoimmune diseases (T cells — T4, Ts, Treg —,
dendritic cells, plasma cells, endothelial cells)®*®.

Immunosuppressive treatment should be consid-

ered at the onset of the disease, in combination with
corticosteroids. The corticosteroid therapy generally
uses prednisone in the attack dose of 1-2 mg/kg/day
until the cessation of new lesions and the obvious im-
provement of the existing ones, then the dose is re-
duced until reaching a maintenance dose which keeps
the disorder under control®.

Steroids should be combined with an adjuvant immu-
nosuppressant, such as azathioprine (2-3 mg/kg daily)?®,
mycophenolate mofetil (1 to 3 g per day)® or methotrex-
ate with doses ranging from 7.5 to 25 mg/week®.

The main problem in patients with RRP and autoim-
mune diseases is that some of the adjuvant immuno-
suppressive therapies may increase the risk (already
produced by systemic steroids) of worsening / recur-
rence of HPV infection (laryngeal papillomatosis). For
this reason, the treatment with azathioprine or my-
cophenolate mofetil / mycophenolic acid should be
avoided in patients with RRP.

To highlight the difficulties encountered in treating
RRP in patients with autoimmune disorders, we present
the case of a 21-year-old male patient with 2 different med-
ical problems: laryngeal papillomatosis (LP) diagnosed at
10 months, which required numerous ENT surgeries, and
pemphigus vulgaris (PV) that started in 2017 and mani-
fested as erosions in the oral cavity, pharynx and larynx.
Pemphigus is a bullous dermatosis of autoimmune cause,
whose main clinical sign is the formation of intraepithelial
bubbles on the skin and mucous membranes. Pemphigus
is characterized by acantholysis and immunoglobulin de-
posits in the space between keratocytes®. Patients with
pemphigus develop an autoimmune response directed
against desmosomes® . It affects the skin and mucous
membranes, being equally met in both sexes with the
onset recorded around the age of 40-60 years. The disease
is mediated by circulating autoantibodies directed against
the surface of keratinocytes. The predisposition to pem-
phigus is related to genetic factors. Some class II major
histocompatibility molecules (MHC), especially alleles of
human leukocyte antigen DR4 (DRB1#0402) and human
leukocyte antigen DRw6 (DQB1%0503), are common in
patients with pemphigus vulgaris®.

The patient was treated with oral prednisolone at an
initial dose of 75 mg/d (we suppose this may corre-
spond to 1 mg/kg), which was subsequently reduced to
15 mg/day. He also received sulfasalazine, but it was
discontinued due to side effects. His pemphigus vulgaris
was particularly improved (complete wound healing)
and there was a significant decrease in circulating anti-
desmoglein 3 antibodies. As a complication of PV treat-
ment with systemic steroids, LP relapsed several times
and required more frequent surgical procedures. The
patient received additional treatment with intralesional
cidofovir and quadrivalent HPV vaccine (Gardasil).

At the time of admission to our clinic, the patient
had inspiratory dyspnea, dysphonia and moderate
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Figure 2. Laryngeal fibroscopy: bullous lesions and erosions on the surface
of the pharyngeal-laryngeal mucosa and papillomatous lesions at the level of
the vocal cords.

dysphagia. The patient was diagnosed at 10 months
with recurrent juvenile laryngeal papillomatosis (gen-
otype 6) — for which over time he was operated 87
times both in the pediatric ENT department and in
the ENT Clinic of the “Sfanta Maria” Hospital, Bucha-
rest. The patient received surgical treatment with
cold instruments and CO2 and Diode LASERs vapori-
zation, but also non-specific antiviral therapy — Isopri-
nosine — and specific antiviral therapy — Cidofovir.

It should be noted that the patient never needed
emergency tracheostomy for acute respiratory failure.

In 2017, the patient was diagnosed with pemphigus
vulgaris that required the initiation of immunomodu-
latory treatment, treatment that negatively influenced
the evolution of papillomatous lesions, increasing the
number of local recurrences and the need for surgical
intervention respectively.

The histopathological examination revealed intraep-
idermal blister with suprabasal acantholysis. The direct
immunofluorescence showed intercellular IgG and C3
deposition in the epithelium of the pemphigus-specific
oral mucosa. The detection of circulating autoantibod-
ies against Desmoglein 3 was positive (titer 1: 320),
whereas anti-Desmoglein 1 antibodies were negative.

The ENT clinical and laryngofibroscopic examina-
tions revealed diffuse papillomatous lesions at the level
of the endolarynx, especially in the vocal cord and
right ventricular band, synechiae in the anterior com-
missure (Figure 2). Also, pemphigus-like lesions in the
epiglottis, aryepiglottic folds (Figure 2) and in the gin-
gival mucosa were revealed, and meliceric crusts at the
level of the bilateral inferior nasal turbinate head.

The following were also performed: pulmonary ex-
amination (pulmonary CT scan — pulmonary cystic le-
sions; normal spirometry - VC = 5.79 1 (96%), FEV, =
4.181(83%), FEV /FVC ratio = 72%; clinically: pulmo-
nary vesicular breath diffusely decreased, without
rales, SpO2 = 96%); normal complete blood count,
coagulogram, biochemistry; normal ECG.

In the ENT&HNS Department, “Sfanta Maria” Hos-
pital, the patient underwent a suspension microlaryn-
goscopy (Figure 3) for the excision of endolaryngeal
papillomatous tumor formations and intralesional in-
jection of Cidofovir.

To date, the patient has benefited from 5 intrale-
sional Cidofovir injection procedures. The gradual de-
crease in Prednisone doses (10mg/day) associated
with antiviral treatment allowed to reduce the number
of recurrences, partial regression of papillomas and
improvement of voice quality.

The peculiarity of the above case is the association
of laryngeal papillomatosis with pemphigus vulgaris,
situation that imposes particular difficulties in the
therapeutic management of this patient. Patient with
multiple surgeries during childhood, but who under-
went a single surgery in the age range of 16-18 years,
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after having been diagnosed with pemphigus vulgaris
at the age of 18, he had to undergo 8 more surgical
operations. Immunomodulatory medication nega-
tively influences the development of papillomatosis,
increasing the number of local recurrences and the
need for surgical intervention respectively. The treat-
ment with intralesional Cidofovir associated with sys-
temic corticosteroid therapy, in a low dose, allowed a
reduction in the number of recurrences, partial re-
gression of papillomas, improvement in voice quality
and respiratory obstruction, decreasing the number
of surgeries for the patient.

Figure 3. Intraoperative appearance — suspension laryngoscopy:
papillomatous lesions in the right vocal cord and pemphigus lesions in the
laryngeal vestibule are highlighted.

A therapeutic option for this patient would have
been Rituximab or Bevacizumab, compounds that be-
long to the category of monoclonal antibodies. Rituxi-
mab is an extremely effective treatment for pemphigus,
being recommended as first-line therapy, using the
“protocol for rheumatoid arthritis” of 2 intravenous
infusions of 1 gram, administered every 2 weeks*. Ac-
cording to the reports of Heelan et al., the effect of
this treatment settles slowly, in 3-6 months. Additional
doses of rituximab may be recommended to prevent
relapses (500 mg intravenous infusions every 6-12
months?’). Specialized studies highlight the efficacy of
monoclonal antibodies on HPV infection*'*2,

Another option would be to use methotrexate weekly,
as an adjuvant to systemic steroids. The advantages of
using methotrexate are that it is not expensive and has a
low risk of worsening HPV infection.

Another option may be the use of intravenous im-
munoglobulins, as they have a very low risk of worsen-
ing HPV infection.

CONCLUSIONS

The association of recurrent juvenile respiratory
papillomatosis with pemphigus vulgaris is not very
common. The evolution of the patient is unknown
even with treatment.

Immunosuppressive medication negatively influ-
ences the development of papillomatosis, increasing
the number of local recurrences and the need for sur-
gical intervention respectively, due to increased viral
multiplication and proliferation of papillomatous le-
sions. In our opinion, these 2 disorders act for each
other as a negative morbidity factor.

Further research that will identify the pathophysio-
logical mechanisms and the curative treatment will
positively influence the evolution and prognosis of
these patients.
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