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1 | INTRODUCTION

Recurrent respiratory papillomatosis (RRP) is a medical condition in which
benign tumors of the upper respiratory tract, especially present in the
larynx called papillomas, are caused by persistent infection of epithelium
by the nononcogenic types of human papillomavirus (HPV), especially

Types 6 and 11.12

There are two main types of laryngeal papillomatosis
based on the age of onset: juvenile and adult. The prevalence of RPP is
approximately 4 per 100 000 in children and 2 per 100 000 in adults. The

aggressiveness of the disease is different among patients; it is shown that

Cidofovir, larynx, papilloma

Recurrent respiratory papillomatosis is strictly connected with human papillomavirus
(HPV) infection of the epithelium of the upper respiratory tract. The main treatment
of lesions located in the larynx or lower pharynx includes microsurgical excision by
using a CO,, laser. To decrease the amount of surgical procedures gain in importance
combined therapy with antiviral agents. The aim of this study was to investigate the
effect of the intralesional application of Cidofovir on the tissue of laryngeal
papillomas. We have shown that simultaneous microsurgery with adjuvant therapy
of Cidofovir reduces chronic inflammation (by measuring the expression of CD4 and
CD8 in tissue samples), cell proliferation, and regulates the cell cycle of HPV-
infected cells by reducing the expression of p53 and p63 proteins. In addition, this

strategy reduces the multiple surgical procedures and regrowth of the pathology.

approximately 2% of patients with RRP develop a carcinoma in the region
of the lesion.® The current standard of care includes microsurgical
excision by using a CO, laser; however, it cannot control the disease.
Nowadays, to limit the recurrence of papillomas and to decrease the risk
of malignancy transformation, adjuvant therapy is used.>*”” There are
many possible catch points for modern drugs that can affect the natural
course of the disease. Some researchers propose bevacizumab, a vascular
endothelial growth factor (VEGF)-binding antibody—as a promising drug
that can limit the progression of papillomas.* On the other hand, due to

their viral etiology, drugs that inhibit the multiplication of viruses or
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vaccinations can also be successfully used as an adjunct to surgical
treatment.2>” One of the most common drugs used in intralesional
injections is 1-[(S)-3-hydroxy-2-(phosphonomethoxy)propyl]cytosine di-
hydrate. It works by incorporating into the virus DNA chain, and
therefore inhibiting the viral DNA polymerization process and hence
replication.® HPV infection causes local inflammation in which the main
cells of the immune response are CD4+ and CD8+ lymphocytes.>®
Immunohistochemical staining for the presence of the above-mentioned
glycoproteins in conjunction with the assessment of the amount of cell
cycle regulators (p16, p53, p63, and Ki-67 proteins) is therefore an
excellent method of assessing the response to the action of antiviral
drugs in infected tissue.

2 | MATERIALS AND METHODS

2.1 | Patients and tissue samples

All tissue specimens were collected from patients diagnosed with
RRP and treated in the Department of Otolaryngology, Laryngolo-
gical Oncology, and Maxillofacial Surgery between 2019 and 2022.

The preoperative qualification was based on a standard ENT
examination extended with a video stroboscopic examination. We
selected the research group, consisting of 24 patients (15 males, 9
females from 26 to 75 years old, medium age 53.8). The most
common single localization of papillomas within the larynx are the
vocal cords (10), the epiglottis (3), and the posterior wall of pharynx
(1). In the remaining 10 patients, the lesions involved more than one
anatomical location—most often the vocal cold and the vestibular fold
(4), while in two people there were disseminated lesions on the
mucosa of the entire larynx.

The study includes 24 cases of patients with RRP before the
application of Cidofovir; of these, 13 cases needed another surgical
procedure combined with one dose (150-225 mg) of Cidofovir due to
recurrent papillomas. In six cases, we needed to perform subsequent
surgical procedures (average 2-3) with another application of Cidofovir.

We also checked our patients for their smoking status,
coronavirus disease 2019 (COVID-19) history, and vaccination status
against COVID-19 (Table 1).

Microsurgery of the larynx was performed under the control of
an operating microscope. Cidofovir injections were administered
under the base of papillomas before the laser ablation and directly

TABLE 1 Smoking status, COVID-19 history, and vaccination
status against COVID-19

Number of patients

Variable Yes No
Smoking 7 16
Vaccinated 3 19
COVID-19 history 4 18

Abbreviation: coronavirus disease 2019.

after the procedure into the surrounding epithelium. A single dose of
the drug administered during surgery ranged from 2 to 3ml
(150-225 mg of Cidofovir).

The study protocol has been approved by the Ethics Committee
of Nicolaus Copernicus University in Torun, Ludwik Rydygier
Collegium Medicum in Bydgoszcz.

2.2 | Sample staining

Selected paraffin blocks were cut using a manual rotary microtome
(Leica) to a thickness of 3.0 um paraffin sections and placed on extra
adhesive slides (SuperFrost Plus; Menzel-Glaser). Subsequently, the
immunohistochemical reaction was performed in BenchMarkGX
automated slide processing system (Ventana Medical Systems) and
visualized using the UltraView DAB IHC Detection Kit (Ventana
Medical System), as recommended by the manufacturer. Selected
primary antibodies were, respectively: CD4 (CONFIRM anti-CD4
(SP35)), CD8 (CONFIRM anti-CD8 (SP57)), p16 (CINtec anti-p16
histology (E6H4)), p53 (VENTANA anti-P53 (Bp53-11)), p63 (VEN-
TANA anti-P63 (4A4)), and Ki-67 (CONFIRM anti-Ki-67 (30-9)).
Finally, tissue sections were dehydrated in increasing concentrations
of ethanol (80%, 90%, 96%, and 99.8%), cleared in xylenes (I-1V),

mounted using a mounting medium, and then examined.

2.3 | Image acquisition and immunohistochemical
(IHC) analysis

Initially, the pathoclinical data were blinded and the expression was
evaluated using an optical microscope (Olympus CX43RF) at x20
original objective magnification with a color video camera attached to
a computer system. For each sample, two experienced pathologists
selected the most representative regions and acquired analyses.
The H-score was assigned using the following formula: O0—no
positive cells; 1—<1% positive cells; 2—1%-5% positive cells; 3—
5%-10% positive cells; 4—10%-25% positive cells; 5—>25% positive

cells, both in epithelium and stroma.

2.4 | Statistical analysis

All statistical analyses were performed using Statistica version 13.3
(Statsoft) and Microsoft Excel 2019. p Value <0.05 was considered
statistically significant. Continuous variables were tested for normal-
ity by the Kolmogorov-Smirnov test. The relations between
compared groups, due to the categorical character of variables, were
analyzed using the Mann-Whitney U-test. More than two indepen-
dent groups were compared using the analysis of variance
Kruskal-Wallis test. The correlation between clinicopathological
characteristics and IHC expression was evaluated using Spearman's
rank correlation coefficient. Univariate and multivariate analyses of

potential predictors for overall survival were performed using Cox
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proportional hazard regression. Results were expressed as hazard
ratio (HR) and 95% confidence interval (Cl). The two-sided p value

<0.05 was considered to indicate statistical significance.

3 | RESULTS

The relevance and changes in the expression of CD4+, CD8+,
pl6, p53, p63, and Ki-67 were examined in patients with
histopathologically confirmed papillomas caused by HPV infec-
tion. The research group consisted of 24 patients with RPP from
whom tissue samples consisting of epithelium and stroma of

papillomas were taken during the microsurgical procedure before

TABLE 2 Statistically significant
correlations between examined markers

Variables

CD4 epithelium NT
CD4 epithelium ST
CD4 epithelium ST
CD4 epithelium ST
CD4 stroma NT
CD4 stroma MT
CD8 stroma NT
p53 stroma NT
Ki-67 epithelium MT
Ki-67 epithelium ST

Ki-67 epithelium ST

MEDICAL VIROLOGY

treatment with Cidofovir (24), after the first dose (13), and after
multiple doses of treatment (6). In each sample, the expressions
and correlation coefficients of CD4+, CD8+, p16, p53, p63, and
Ki-67 were analyzed (Table 2).

Expressions of p53, p63, and Ki-67 were significantly higher in
the epithelium than in the stroma (p < 0.05).

The treatment with Cidofovir resulted in decreased epithelial
expression of CD8+, p53, and p63, but the results were borderline
significant only for epithelial CD8+ staining (p = 0.059) (Table 3 and
Figure 1).

In patients that were actively smoking, the expressions of
stromal p53, p16, and epithelial p16 were significantly higher than
in samples from nonsmoking subjects (p = 0.03).

p Value Correlation coefficient
CD4 epithelium MT <0.05 -0.88
p53 epithelium ST <0.05 0.66
p53 stroma ST <0.05 -0.58
Ki-67 epithelium ST <0.05 0.58
CD8 stroma NT <0.05 0.77
p53 epithelium MT <0.05 -0.88
p53 epithelium NT <0.05 0.53
p63 stroma NT <0.05 0.72
CD4 stroma MT <0.05 -0.89
p53 epithelium ST <0.05 -0.70
p63 epithelium ST <0.05 0.67

Abbreviations: MT, multiple doses of Cidofovir; NT, no treatment (before Cidofovir administration); ST,

single dose of Cidofovir.

TABLE 3 Changes in the expression

Median expression (number of samples)

of examined samples depend on the

Without After the After multiple  Statistical significance
treatment Variable treatment first dose doses (p value)

CD4 epithelium 4 (19) 3(12) 2 (7) 0.42
CD4 stroma 4 (20) 4 (13) 3(5) 1

CD8 epithelium 3(21) 4 (11) 2 (4) 0.059
CD8 stroma 4 (19) 4 (13) 2 (6) 0.67
p53 epithelium 4 (21) 2.5(12) 5(5) 0.62
p53 stroma 0 (19) 0(13) 0 (5) 0.26
p63 epithelium 5(21) 5(13) 5(5) 1

p63 stroma 0 (19) 0(13) 0 (5) 0.37
Ki-67 epithelium 5 (20) 5(12) 5 (6) 0.22
Ki-67 stroma 0.5 (20) 0(12) 0 (5) 0.37
p16 epithelium 3(21) 4 (12) 4 (5) 0.37
p16 stroma 1 (21) 1(12) 1 (5) 0.72
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(A)

CD4

(D)

CcD8

without treatment

first dose

multiple doses

(C)

FIGURE 1 Microphotograph presenting the representative immunohistochemical expression of CD4 (A-C), CD8 (D-F), Ki-67 (G-1), p53
(J-L), p63 (M-0), and p16 (P-R) protein in recurrent respiratory papillomatosis patients before and after treatment with Cidofovir. The nucleus
was counterstained with hematoxylin, positive staining (brown); primary objective magnification x10.



SOLARZ et AL.

WILEY 5of6

MEDICAL VIROLOGY —

FIGURE 2
(right).

Neither the vaccination status nor COVID-19 disease history
influenced the expressions of CD4+, CD8+, p16, p53, p63, and Ki-67
in collected samples.

After 4-6 weeks of surgery, each patient was examined with a
video laryngoscopy to control the effect of the therapy (Figure 2). If
the recurrence of the disease was present, we qualify a patient for

another surgery. The medium follow-up was 1-3 years.

4 | DISCUSSION

RRP is a rare condition occurring in both children and adults, with
twofold more often juvenile onset. The course of the disease is
diverse, ranging from single lesions limited to one location to
disseminated lesions present in the upper respiratory tract. Multiple
investigators have shown that the use of Cidofovir for RRP markedly
decreases the frequency and severity of local disease recurrence.’
The standard treatment method for RPP depends on several laser
ablation due to the recurrent nature. Owing to additional intralesional
Cidofovir injections, we were able to reduce the recurrence rate and
surgery procedures in a single patient by over 30%-40%.

Immunomodulation as a change in the body's immune system,
caused by agents that activate or suppress its function, is an
important target in the search for new therapies for diseases caused
by HPV viruses.” It can also be successfully used in laryngeal
papillomatosis as a neoadjuvant therapy up to the gold standard of
microsurgery using a CO, laser.”

Infection of laryngeal tissues with the human papillomavirus
causes a local inflammatory process dominated by the infiltration
of CD4+ and CD8+ T lymphocytes. The intratissue administration of
Cidofovir regulates the cell cycle of the virus, which leads to a limit of
its expression in laryngeal tissues (decreased expression of p53 and
p63). In addition, it reduces chronic inflammation (decrease in CD4
and CD8) and cell proliferation (Ki-67). We have observed, like other
researchers, that of Cidofovir

intraoperative  administration

Intraoperative picture of papillomas of right vocal cord (left) and a video laryngoscopy of a patient after 6 weeks after surgery

significantly reduces chronic inflammation in epithelial cells and
stromal cells. These changes help to stop the relapse of the disease,
reduce the number of surgical interventions, and increase the
disease-free period among our patients.?>7:1°

There is a slight risk of about 1%-2% conversion of benign
papillomas into squamous cell carcinoma of the larynx. In addition,
squamous cell carcinomas that arise due to papillomatosis are usually
well-differentiated.! Interestingly, lesions that arose from infection
with HPV-11 are more prone to malignancy than those infected with
HPV-6. CD8+ T cells play a dominant role in the chronic
inflammatory process present in HPV-dependent squamous cell
carcinomas.'! The use of Cidofovir in recurrent laryngeal papillomas,
as mentioned above, reduces the number of proinflammatory cells of
the immune system, and thus it could minimize the risk of malignant
transformation of existing papillomas.**

The coexistence of smoking in people suffering from laryngeal
papillomatosis is an additional factor contributing to the severity of
the disease. The carcinogens present in tobacco smoke further
destabilize the cell cycle repair mechanisms in epithelium and stroma,
which easily leads to HPV virus infection in the cells.!? We provide a
greater proliferation of the HPV virus, measured by the presence of
the p53 and p63 proteins in the examined tissue, which is in line with
available scientific literature.*®

The intraoperative supply of Cidofovir is a safe procedure as it is
not associated with an increased risk of dysplasia or carcinoma or a
statistically significant increase in complications.® Other side effects
of Cidofovir treatment enlisted by Broekema and Dikkers'*:
cutaneous rash, headache, local inflammatory response, vocal cord
scarring, compromised airway, disorders of hematologic, and chemi-
cal parameters in blood were not reported in our research group.

The main goals of RPP treatment are to relieve airway obstruction,
improve voice quality, and facilitate remission. We have shown that
simultaneous microsurgery with adjuvant therapy of Cidofovir reduces
chronic inflammation (by measuring the expression of CD4 and CD8 in
tissue samples), cell proliferation, and regulates the cell cycle of
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HPV-infected cells by reducing expression of p53 and p63 proteins. In
addition, this procedure allows for a significant reduction in the number of

surgical interventions and a cure effect is available.

5 | CONCLUSION

We observed that intralesional administration of Cidofovir during
microsurgery of the larynx in patients with laryngeal papillomas
decreased tissue inflammation (measured by CD8+) and cell
proliferation (p53 and p63). In addition, smokers show significantly
higher expressions of stromal p53 and p16 and epithelial p16, which
is associated with more advanced disease. By using combined surgical
treatment with Cidofovir injections, the number of surgical interven-
tions was significantly reduced and a cure was achieved. As authors,
we are aware that the research group is not numerous, but we are
still conducting prospective research on the supply of Cidofovir in
laryngeal papillomatosis. The results so far have been promising and
it seems that there is a need for further research on drug influence on

tissue in recurrent laryngeal papillomatosis.
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ARTICLE INFO ABSTRACT

Keywords: Recurrent respiratory papillomatosis is medical condition strictly connected with HPV infection of the epithelium

Papilloma of the upper respiratory track. The main treatment of lesions located in larynx or lower pharynx includes

Larynx microsurgical excision by using CO2 laser. A thorough preoperative assessment of patients is extremely

laser CO2 important, which should not only be based on traditional laryngological examination, but also on endoscopy of
the larynx and the use of the NBI (narrow band imaging) technique to assess the vascularization of lesions. In
patients with recurrent papillomas, neoadjuvant therapy with antiviral agents or agents that inhibit angiogenesis
is also often used. Among our group of 31 patients with laryngeal papillomas, 15 people (48%) required repeated
surgical intervention and additional antiviral therapy while 10 (33%) people had to undergo the procedure three
or more times due to disease recurrence. In this article we will discuss that laryngeal microsurgery with a CO2
laser is an effective method of treating patients with laryngeal papillomatosis and we will present the possibilities
of adjuvant therapy.

Introduction indications are not well-defined. In our Clinic, we start adjuvant treat-

Recurrent respiratory papillomatosis (RRP) is a medical condition in
which benign tumors of upper respiratory tract, especially present in
larynx called papillomas are caused by persistent infection of epithelium
by the non-oncogenic types of human papilloma virus (HPV), especially
types 6 and 11 [1,2]. There are two main types of laryngeal papil-
lomatosis based on the age of onset: juvenile and adult. The prevalence
of RPP is approximately 4 per 100,000 in children and 2 per 100,000 in
adults. Aggressiveness of the disease is various among patients. Due to
recurrent nature of the disease some patients require multiple surgical
procedures, up to 50 procedures in their lifetime [3]. It should also be
remembered that papillomas may constitute a basis for the development
of squamous cell carcinoma of the larynx — approximately 2 % of pa-
tients with RRP develop a carcinoma in the region of the lesion [4]. The
current standard of care includes microsurgical excision by using CO2
laser which is the treatment of choice. The main goal of laryngeal
microsurgery is to improve the quality of voice and maintain the patency
of the upper respiratory tract to avoid tracheostomy because trauma to
the tracheal mucosa during this proceduere predisposes to the formation
of new papillomas. [5]. Surgeons typically consider adjuvant therapy in
patients getting surgery more than 3-4 times per year, but actual

* Corresponding author.

ment in case of relapse of disease after the first laser CO2 microsurgery
[6].

In order to properly qualify patients for laser microsurgery of the
larynx, it is important to accurately assess the local advancement of
papillomas. The use of both fiberoscopy and rigid endoscopy in the
laryngoscopy examination enables accurate estimation of the location of
lesions, and extending the examination with the assessment in the light
of NBI additionally illustrates the degree of papilloma vascularization
(according to Ni classification) [3,7].

The aim of the study is to evaluate the effectiveness of laryngeal laser
microsurgery in the treatment of recurrent papillomas of the upper
respiratory tract in combination with adjuvant Cidofovir therapy in the
event of disease recurrence.

Materials and Methods

To our prospective study we selected the research group consisted of
31 consecutive patients with laryngeal papillomatosis (17 M, 14F from
23 — 75 years old) treated in Department of Otolaryngology, Laryngo-
logical Oncology and Maxillofacial Surgery University Hospital No. 2 in
Bydgoszcz, Poland from 2019 to 2023.
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The preoperative qualification was based on a standard ENT exam-
ination (performed 2-4 weeks before microsurgery) extended with
videostroboscopic examination — both white light and NBI. Figs. 1 and 2
Each patient also had an endoscopy performed in the operating room
immediately before the surgical procedure. The most common single
localization of papillomas within the upper respiratory tract are the
vocal cords (15 patients), lower pharynx (4 patients), the epiglottis (3
patients), vestibular fold (2 patients) and aryepiglottic fold (1 patient).
In the remaining 6 patients there were disseminated lesions on the
mucosa of the entire larynx Table 1.

In the case of our first-time patients, the procedure was limited to
subepithelial resection of papillomas — all performed by the same
experienced surgeon. The average power of the CO2 laser used to
remove papillomas ranged from 2 to 4 Watts. Accurate manipulation of
the laser beam must be performed in order to minimize damage to
normal tissue since it may create additional foci of possible papilloma-
tous growth [8]. In the event of recurrence and the need for another
procedure, the treatment was supplemented with Cidofovir (Cidofovir
Tillamed 75 mg/ml; Tillomed Laboratories Ltd.) injections administered
under the base of papillomas before the laser ablation and directly after
the procedure into the surrounding epithelium. A single dose of the drug
administered during surgery ranged from 2 to 3 ml (150 - 225 mg of
Cidofovir) [9,10].

The average duration of the patient’s stay in the hospital was 3 days,
in the case of more extensive laser treatments, hospitalization was
extended by another day. We did not observe any postoperative com-
plications among our patients, such as respiratory bleeding, shortness of
breath, laryngeal edema or infection of the surgical site.

In histopathological examination we limited to select patients pre-
disposed to transformation towards squamous cell carcinoma — immu-
nohistochemical tests for the presence of pl6 and Ki-67 proteins were
used.

Results

Out of 31 patients, 15 (48 %) had a single laser CO2 chordectomy
type L. 6 (19 %) patients underwent the procedure twice, while 10 (33
%) people had to undergo the procedure three or more times due to
disease recurrence. Cidofovir was usually administered in the event of
disease recurrence after the initial laser microsurgery procedure (14
patients [45 %]). 7 patients required repeated administration of Cido-
fovir due to disease recurrence while another 7 patients remained free
from the disease. In 2 patients undergoing repeated laryngeal micro-
surgery, Cidofovir was not administered during the reoperation due to
the clinical suspicion of another disease — the recurrence of the papil-
loma was confirmed later in histopathological examination.

In 2 patients Ki-67 in tissue sample was detected. None of the patient
present pl6 protein.

2 Weeks after surgery each patient was examined with video-
laryngoscopy to control healing process. Subsequent follow-up visits
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were scheduled every 4-6 weeks — if the recurrence of the disease was
present we qualify patient for another surgery. The average time interval
from surgery to disease recurrence was 5 to 30 months (medium 8-12
months). The medium follow up was 1 to 3 years Figs. 3 and 4.

Discussion

Recurrent RRP is a rare condition occurring in both children and
adults, with 2-fold more often juvenile-onset. The course of the disease is
diverse, ranging from single lesions limited to one location to dissemi-
nated lesions present in the upper respiratory tract. The prognosis for
recovery for patients suffering from laryngeal papillomas is good due to
the fact that papillomas are benign lesions. In some cases, however, their
excessive growth may lead to laryngeal obstruction and the need to
perform a tracheostomy. It should also be remembered that there is a
slight risk of about 1-2 % conversion of benign papillomas into squa-
mous cell carcinoma of the larynx [11].

In the preoperative qualification of the patient, it is extremely
important to perform the VLS examination by an experienced otolar-
yngologist or phoniatrician. Exact preparation of the patient for the
procedure allows for planning the appropriate extent of microsurgical
treatment and set CO2 laser parameters. Moreover in selected cases also
the use of adjuvant therapy, e.g. simultaneous administration of Cido-
fovir is advisable [8-10].

The standard treatment method for RPP depends on several laser
ablation due to the recurrent nature. In various studies, the usual CO2
laser power used to remove papillomas ranges from 2 to 30 Watts
[12,13]. In our group of patients the average power of the CO2 laser
used to remove papillomas ranged from 2 to 4 Watts. Among patients
with recurrence of laryngeal papillomas, we used neoadjuvant therapy
in the form of intralesional injections of Cidofovir for each subsequent
procedure. The standard volume of drug administered once is 2-3 ml at
a dose of 75 mg/ml always remembering that the total dose is less than 3
mg/kg (Broekema and Dikkers, 2007 [14]).

After the procedure, none of our patients required urgent interven-
tion related to postoperative complications such as postoperative
bleeding or laryngeal dyspnea [15]. The use of Cidofovir is not associ-
ated with increased risk of significant complications. In our group of
patient we do not observe the side effects enlisted by Broekema and
Dikkers [14].

In our results the recurrence rate was 52 %, which corresponds to
studies in other centers (Castillo, 2010 [16]; Pia, 1997 [17]). However,
it should be remembered that due to the nature of the disease, recur-
rence of laryngeal papillomas is common (Mesolella, 2006 [18]).

In the treatment of laryngeal papillomas, apart from surgical treat-
ment and local administration of Cidofovir, the use of bevacizumab
(Avastin) treatment and the possibility of vaccination against the HPV
virus should also be mentioned. Bevacizumab is the vascular endothelial
growth factor (VEGF) binding antibody which has an angiogenesis-
inhibiting effect which inhibits tumor growth and is effective

Fig. 1. Patient A — pre-operative VLS examination.
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Fig. 2. Patient B — pre operative VLS examination.

Table 1
Number of patients depending on the location of the lesion.

Papillomas localization Number of patients

Vocal cord 5
Lower Pharynx
Epiglottis
Vestibular fold
Aryepiglottic fold
Diffuse lesions

=N WA=

treatment options for severe RRP [19] HPV vaccination in RRP has a
beneficial therapeutic effect by preventing the formation of new papil-
lomas and immunization may prevent a spread of the infection. [20]
After completing the treatment, we also recommend that patients should
be vaccinated against the HPV virus [21].

The main goals of RPP treatment are to relieve airway obstruction,
improve voice quality, and facilitate remission. None of our patients
required tracheostomy to unblock the airway, which improved the
quality of life of patients with laryngeal papillomas [22,23]. We have
shown that simultaneous microsurgery with adjuvant therapy of Cido-
fovir allows for a significant reduction in the number of surgical in-
terventions and a cure effect is available [24,25].

Conclusion

Laryngeal microsurgery with a CO2 laser is an effective method of
treating patients with laryngeal papillomatosis. Complementing surgical
treatment with adjuvant administration of antiviral drugs, e.g. Cidofo-
vir, significantly increases the effectiveness of the therapy and reduces
the number of surgical interventions. Intraoperative administration of
Cidofovir allowed for the reduction of the disease in 50 % of people with
diagnosed recurrence, which eliminated the need to perform further
microsurgical procedures. As authors, we are aware that the research
group is not numerous, but we are still conducting prospective research
on CO2 laser microsurgery with local administration of Cidofovir in
selected cases.
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Fig. 4. Patient B — VLS examination 2 months after surgery.
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Wstep:

Nawracajgca brodawczakowato$¢ uktadu oddechowego (RRP - Recurrent respiratory
papillomatosis) to stan chorobowy, w ktérym wystepuje tagodny rozrost nabtonka nazywany
brodawczakiem. Cho¢ histologicznie zmiany te nie wykazujg cech zfosliwosci, ich
niekontrolowany, egzofityczny rozrost w obrebie krtani prowadzi do postepujgcej chrypki,
dusznosci, a w skrajnych przypadkach — do catkowitej niedroznosci drég oddechowych
zagrazajgcej zyciu. Ze wzgledu na swdj nawrotowy przebieg RPP stanowi jedno

z najtrudniejszych wyzwan wspoétczesnej otolaryngologii.

Przyczyng procesu patologicznego jest przewlekie zakazenie nabtonka nieonkogennymi
typami wirusa brodawczaka ludzkiego (Human Papilloma Virus - HPV), zwtaszcza typami 6
i 11 [1-3]. Rozrost wystepuje najczesciej w miejscu przejscia jednej formy nabtonka w drugi -
stagd dominujaca lokalizacjg zmian w obrebie gérnych drég oddechowych jest gtosna gdzie
nabtonek wielowarstwowy pfaski charakterystyczny dla gérnych drég oddechowych

przechodzi w nabtonek wielorzedowy walcowaty wyscietajacy dolne drogi oddechowe [4].

Mozna wyrdzni¢ dwa gtéwne typy brodawczakowatosci krtani w zaleznosci od wieku

zachorowania:

- typ mtodzienczy wystepujacy z czestotliwoscig 0.75 — 4/100.000 oséb; forma bardziej

agresywna cechujgca mnogie zmiany z wiekszym ryzykiem nawrotu.

- typ dorosty wystepujgcy z czestotliwoscig 2 /100.000 oséb; forma mniej agresywna
w swoim przebiegu jednak posiadajgca ryzyko transformacji ztosliwej w kierunku raka

ptaskonabtonkowego krtani szacowang na okoto 2 % przypadkow [5-7].

Diagnostyka brodawczakdw krtani opiera sie na potgczeniu oceny klinicznej, nowoczesnych

technik obrazowania oraz weryfikacji histopatologiczne;j.

Podstawowym badaniem pozwalajgce na uwidocznienie egzofitycznych zmian o rézowym
lub biatym zabarwieniu, najczesciej zlokalizowanych na fatdach gtosowych jest badanie
videostroboskopowe potfgczone z obrazowaniem waskopasmowym (NBI). Jest to metoda,
ktora dzieki wykorzystaniu odpowiedniej dtugosci i filtrow fal swietlnych uwidocznia

neoangiogeneze, a tym samym unaczynienie zmiany. Pozwala to na precyzyjne odrdznienie
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brodawczaka od zdrowej tkanki oraz wczesne wykrycie cech dysplazji lub transformacji

nowotworowej [8,9].

Kolejnym zabiegiem wykonywanym w diagnostyce RPP jest mikrolaryngoskopia
bezposrednia wykonywana w znieczuleniu ogdélnym. Umozliwia doktadng ocene rozlegtosci
zmian w powiekszeniu mikroskopu operacyjnego lub egzoskopu oraz pobranie tkanki do

badania histopatologicznego bedgcym jedyng metodg dajgcy ostateczne rozpoznanie.

Prawdziwym wyzwaniem w leczeniu tej jednostki chorobowej jest jej nieprzewidywalno$é
oraz tendencja do uporczywych, wielokrotnych nawrotéw. Dla pacjenta RRP oznacza nie
tylko walke o gtos, ale przede wszystkim konieczno$¢ poddawania sie dziesigtkom, a czasem
setkom zabiegdw operacyjnych w ciggu catego zycia [10,11]. Ta ,syzyfowa praca” chirurga,
polegajgca na usuwaniu mas brodawczakowatych, rzadko prowadzi do petnego wyleczenia,
gdyz wirus HPV potrafi bytowac¢ w formie utajonej w zdrowym pozornie nabtonku, stanowigc

state zrédto nowych zmian.

Leczenie nawracajgcej brodawczakowatosci krtani obejmuje leczenie chirurgiczne, gdzie
mozemy wyrdzni¢ klasyczng ,,zimng” mikrofonochirurgie (dostep przez mikropfat,
mikrokleszczyki), mikrochirurgie laserowg krtani (z uzyciem lasera CO,, lasera diodowego)
oraz chirurgie z uzyciem noza ssgco — obrotowego [12-15]. Podstawowymi zadaniami
leczenia chirurgicznego jest utrzymanie droznos$ci drég oddechowych bez koniecznosci
wykonania tracheotomii, uzyskanie optymalnych warunkéw czynnos$ciowych w odniesieniu
do jakosci gtosu i potykania oraz minimalizacja prawdopodobieristwa powiktan

pooperacyjnych i wznowy procesu chorobowego.

Wspdtczesna medycyna dazy wiec do wyjscia poza ramy samej mechanicznej cytoredukcji.
Poszukiwanie skutecznych metod adiuwantowych, takich jak farmakoterapia modulujgca
cykl komérkowy czy odpowiedZ immunologiczng, staje sie kluczowym elementem strategii
terapeutycznej. Zrozumienie subtelnej interakcji miedzy wirusem a odpornoscig gospodarza
otwiera nowg karte w leczeniu RRP, dajgc nadzieje na zmiane naturalnego przebiegu tej
wyniszczajgcej choroby i przywrécenie pacjentom droznosci gérnych drég oddechowych oraz

komunikacji werbalnej [16,17].

Terapia RRP wymaga podejscia hybrydowego, tgczgcego precyzyjng cytoredukcje

chirurgiczng z farmakoterapia wspomagajaca [2,18-22]. Cho¢ mikrolaryngoskopia z uzyciem
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lasera CO, lub mikrodebridera pozostaje ,ztotym standardem” w udroznianiu drég
oddechowych, wysoki odsetek nawrotéw (szacowany w literaturze na 60-90%) wymusza
poszukiwanie skutecznych adiuwantéw [23-25]. Zgodnie z obserwacjami, sama chirurgia nie
eliminuje utajonego zakazenia wirusem HPV z margineséw zdrowej tkanki, co ttumaczy

szybka proliferacje zmian u pacjentéw z agresywnym przebiegiem choroby [26].

Ze wzgledu na wirusowg etiologie brodawczakow, leki hamujace namnazanie wiruséw lub
szczepionki mogg by¢ z powodzeniem stosowane jako uzupetnienie leczenia chirurgicznego
[27]. Jednym 1z najczesciej stosowanych oraz bezpiecznych lekéw w iniekcjach
srédnabtonkowych jest dwuwodzian 1-[(S)-3-hydroksy-2-(fosfonometoksy)propylo]cytozyny
(HPMPC) znany pod handlowa nazwg Cydofovir [28-31]. Jego dziatanie polega na
inkorporacji leku do taricucha DNA wirusa powodujgc hamowanie procesu polimeryzacji
wirusowego DNA, a tym samym jego replikacji. Zakazenie HPV powoduje miejscowy stan
zapalny, w ktorym gtownymi komdrkami odpowiedzi immunologicznej sg limfocyty CD 4+
i CD 8+ [32,33]. Barwienie immunohistochemiczne na obecno$¢ wyzej wymienionych
glikoprotein w potaczeniu z oceng ilosci regulatorow cyklu komérkowego (biatek p16, p53,
p63 i Ki-67) stanowig zatem doskonata metode oceny odpowiedzi na dziatanie lekéw

przeciwwirusowych w zakazonej tkance.

Warto nadmienié takze, ze niektdrzy badacze proponujg zastosowanie bevacizumabu —
przeciwciata wigzgcego czynnik wzrostu srddbtonka naczyniowego (VEGF) jako obiecujacy lek

hamujacy angiogeneze, ktdry moze ograniczy¢ progresje brodawczakéw [18].
Cel pracy:

Celem pracy byta ocena skutecznosci mikrochirurgii laserowej krtani w przypadku pacjentow
Z nawracajagcg brodawczakowatoscig gornych drég oddechowych w  potgczeniu
z adjuwantowg miejscowg podazg leku Cydofovir. Dodatkowo ocenie poddano wptyw leku
na immunomodulacje oraz cykl komdrkowy komérek nabtonka i podscieliska w u oséb

z nawrotem choroby.
Problemy badawcze:

Standardem postepowania u chorych z nawracajgcg brodawczakowatoscig krtani jest

mikrochirurgiczne wyciecie zmian brodawczakowatych przy uzyciu lasera CO,, jednak nawet
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najstaranniej wykonana procedura przez doswiadczonego chirurga nie jest w stanie
zapewni¢ petnego sukcesu terapeutycznego. W zwigzku z powyzszym, aby zredukowac
ryzyko nawrotu oraz zmniejszyé ryzyko transformacji ztosliwej badacze na catym swiecie
poszukujg mozliwosci terapii adjuwantowej. Przeprowadzone dotgd badania nie definiujg
ztotego standardu dla leczenia adjuwantowego stad zasadne byto przeprowadzenie badan
w tym zakresie w celu pogtebienia wiedzy medycznej. Analizie poddano skutecznosc
mikrochirurgii laserowej krtani oraz mozliwo$¢ molekularnego oddziatywania na przebieg
choroby poprzez immunomodulacje i regulacje cyklu komdrkowego dzieki adjuwantowemu

podaniu przeciwwirusowego leku Cydofovir w iniekcjach srédnabtonkowych.
Problemy badawcze podjete w niniejszej pracy:

1. Czy miejscowe podanie Cydofoviru podczas przeprowadzenia zabiegu mikrochirurgii krtani

laserem CO, poprawia efektywno$é zabiegu i redukuje ryzyko nawrotu choroby.

2. Czy zastosowanie leku Cydofovir w nawracajgcej brodawczakowatosci krtani wptywa
immunomodulujgco na proces zapalny i regulacje cyklu komdrkowego w nabtonku oséb

Z nawracajgcg brodawczakowatoscig krtani.
Hipotezy badawcze:
Na podstawie analizy probleméw badawczych postawiono nastepujgce hipotezy badawcze:

1. Zastosowanie mikrochirurgii krtani laserem CO, wraz z miejscowg podazg leku Cydofovir

wptywa na ryzyko nawrotu brodawczaka krtani.

2. Podaz leku Cydofovir wptywa na reakcje zapalng oraz proliferacje komdrek nabtonka

u 0s6b z rozpoznang brodawczakowatoscig krtani.
Podsumowanie:

W nawracajgcej brodawczakowatosci krtani zagadnienie kontrolowania choroby oraz
zmniejszenie ryzyka jej nawrotu nalezg do gtéwnych obszardw badan. Z racji natury procesu
chorobowego i niejednokrotnie koniecznosci przeprowadzenia kilkudziesieciu zabiegéw
mikrochirurgii krtani u jednego pacjenta pozadane jest opracowanie schematu leczenia
pozwalajgcego na unikniecie niekorzystnych konsekwencji zdrowotnych oraz ekonomicznych

zwigzanych z RPP.
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W diagnostyce nawracajgcych brodawczakéw krtani niezmiernie wazne jest, aby tradycyjne
badanie laryngoskopowe uzupetnia¢ o endoskopie z obrazowaniem waskopasmowym. NBI
pozwala na precyzyjng ocene unaczynienia (neoangiogenezy) zmian, co pomaga odréznic
tagodne brodawczaki od potencjalnie ztosliwych transformacji oraz precyzyjnie wyznaczy¢

granice ciecia chirurgicznego.

W badanej grupie pacjentéw az 48% wymagato powtarzanych interwencji, a 33% musiato
przejs¢ zabieg trzy lub wiecej razy, co uzasadnia koniecznos¢ stosowania terapii

wspomagajacych u pacjentéw z agresywnym przebiegiem choroby.

Mikrochirurgia krtani przy uzyciu lasera CO, jest skuteczng metoda leczenia pacjentéw
z brodawczakowatoscig krtani, a w potaczeniu z miejscowym podaniem leku Cydofovir
pozwala na redukcje nawrotu choroby nawet o 50% eliminujac potrzebe przeprowadzania
kolejnych zabiegéw. Podanie leku w podstawe brodawczaka oraz bezposrednio do
otaczajgcego brodawczaka zdrowego nabtonka redukuje proces zapalny (oceniany poprzez
oznaczenie CD8+ aktywowanych limfocytéw T) oraz proliferacje komérek (oceniang poprzez
badanie ekspresji biatka p53 i p63 oraz markera proliferacji Ki-67) redukujgc tym samym

ryzyko nawrotu procesu chorobowego.

Ponadto w przebiegu badan stwierdzono, ze na przebieg choroby ma takze wptyw palenie
tytoniu przez chorego. U pacjentdw palgcych ekspresja biatka p53 oraz p16 w podscielisku
oraz pl16 w nabtonku byfo znaczgco wyzsze niz u oséb niepalgcych — co powodowato, iz byli

oni bardziej narazeni na agresywny przebieg choroby [34,35].

Zaprezentowane prace pozwalajg zoptymalizowad strategie leczenia chorych na nawracajgca
brodawczakowatos$¢ krtani. Precyzyjne wykonanie zabiegu mikrochirurgii krtani wraz
z adjuwantowg podazg Cydofoviru pozwala na znaczgce wydtuzenie czasu miedzy kolejnymi

zabiegami, co radykalnie poprawia jako$¢ zycia pacjentéw z RRP.
Whnioski:

1. Mikrochirurgia laserowa krtani jest efektywng metodg leczenia pacjentdw z nawracajaca

brodawczakowatos$cig krtani.

2. Jednoczasowe miejscowe podanie leku Cydofovir podczas zabiegu mikrochirurgii krtani

redukuje ryzyko nawrotu choroby w 50% przypadkow.
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3. Miejscowe stosowanie Cydofoviru redukuje reakcje zapalng w tkankach oraz zmniejsza

proliferacje komdérek nabtonka redukujgc ryzyko nawrotu brodawczaka.

4. Osoby palgce tyton sg narazone na bardziej agresywny przebieg choroby.
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Rozprawa doktorska pt.

Ocena skutecznosci miejscowego leczenia przeciwwirusowego u chorych z nawracajgcg

brodawczakowatosciq krtani poddanych zabiegom mikrochirurgii laserowej.

Streszczenie:

Nawracajgca brodawczakowato$¢ uktadu oddechowego (RRP) to choroba polegajagca na
tagodnym, lecz nawracajgcym rozroscie brodawczakéw w obrebie krtani, wywotanym
przewlekta infekcjg nieonkogennymi typami wirusa HPV (gtéwnie typy 6 i 11). Objawia sie ona
chrypka, dusznoscia, a w ciezkich przypadkach moze prowadzi¢ do zagrozenia zycia z powodu
niedroznosci drég oddechowych. RRP jest trudnym wyzwaniem klinicznym ze wzgledu na

tendencje do licznych nawrotéw.

Diagnostyka opiera sie na badaniu videostroboskopowym z wykorzystaniem obrazowania
waskopasmowego (NBI), ktére uwidacznia unaczynienie zmian, oraz na mikrolaryngoskopii
z pobraniem tkanki do badania histopatologicznego. Leczenie polega gtdwnie na
mikrochirurgicznym usuwaniu zmian z uzyciem lasera CO, lub innych technik, z celem
zachowania droznosci drég oddechowych i poprawy funkcji gtosu i potykania. Ze wzgledu na
wysoka czestos¢ nawrotdw klinicysci stosujg takze terapie adiuwantowe, w tym miejscowe
podawanie przeciwwirusowego leku Cydofovir, ktdry hamuje replikacje wirusa i moduluje
odpowiedZz immunologiczng. Istniejg takze badania nad stosowaniem bevacizumabu, ktéry

hamuje angiogeneze i moze ogranicza¢ postep choroby.
Cel pracy:

Celem pracy byta ocena skutecznosci mikrochirurgii laserowej krtani w przypadku pacjentéw
Z nawracajacg brodawczakowatoscia goérnych drég oddechowych w  potaczeniu
z adjuwantowg miejscowg podazg leku Cydofovir. Dodatkowo ocenie poddano wptyw leku
na immunomodulacje oraz cykl komdérkowy komdrek nabtonka i podscieliska w u oséb

z nawrotem choroby.
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Materiat i metody:

Badanie obejmowato pacjentéw z nawrotowa brodawczakowatoscig drég oddechowych
(RRP) leczonych w latach 2019-2023 w Klinice Otolaryngologii, Onkologii Laryngologicznej
i Chirurgii Szczekowo — Twarzowej Szpitala Uniwersyteckiego im. dr. Jana Biziela
w  Bydgoszczy. Analizowano dwie grupy: 24 pacjentow poddanych ocenie
immunohistochemicznej oraz 31 pacjentéw objetych badaniem prospektywnym. Kwalifikacja
przedoperacyjna opierata sie na standardowym badaniu laryngologicznym oraz

videostroboskopii, a takze endoskopii wykonywanej bezposrednio przed zabiegiem.

Najczestszg lokalizacjg zmian byty fatdy gtosowe, rzadziej nagtosnia i inne struktury krtani;
u czesci chorych obserwowano zmiany wieloogniskowe. Leczenie obejmowato
mikrochirurgiczne usuniecie brodawczakéw z uzyciem lasera CO,, a w przypadkach

nawrotéw stosowano dodatkowo iniekcje Cydofoviru (150-225 mg).

Materiat tkankowy poddano analizie immunohistochemicznej z wykorzystaniem przeciwciat
(m.in. CD4, CDS8, p16, p53, p63, Ki-67). Ekspresje oceniano péfilosciowo metodg H-score.
Analizy statystyczne obejmowaty testy nieparametryczne, analize korelacji oraz modele

regresji Coxa, przy poziomie istotnosci p < 0,05.
Wyniki:

W nawracajgcej brodawczakowatosci krtani kluczowe jest kontrolowanie choroby
i ograniczenie nawrotow, szczegdlnie ze pacjenci czesto wymagajg wielu zabiegow.
Diagnostyke nalezy rozszerzy¢ o endoskopie NBI, ktéra umozliwia doktadng ocene

unaczynienia i granic zmian.

W badanej grupie 48% pacjentow wymagato powtarzanych interwencji, a 33% przeszto >3
zabiegi, co wskazuje na potrzebe terapii wspomagajgcych. Mikrochirurgia laserem CO,
w potgczeniu z miejscowym podaniem Cydofoviru zmniejsza ryzyko nawrotu nawet o 50%.

Terapia ta ogranicza stan zapalny (CD8+) oraz proliferacje komaérek (p53, p63, Ki-67).

Palenie tytoniu wptywa na ciezszy przebieg choroby — u palaczy obserwowano wyziszg
ekspresje p53 i pl6. Zastosowanie mikrochirurgii z adjuwantowym Cydofovirem wydtuza

odstepy miedzy zabiegami i poprawia jakos¢ zycia pacjentéw.
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Whioski:

1. Mikrochirurgia laserowa krtani jest efektywng metodg leczenia pacjentdow z nawracajaca

brodawczakowatoscig krtani.

2. Jednoczasowe miejscowe podanie leku Cydofovir podczas mikrochirurgii krtani redukuje

ryzyko nawrotu choroby w 50% przypadkdw.

3. Miejscowe stosowanie Cydofoviru redukuje reakcje zapalng w tkankach oraz zmniejsza

proliferacje komdrek nabtonka redukujgc ryzyko nawrotu brodawczaka.

4. Osoby palace tyton sg narazone na bardziej agresywny przebieg choroby.
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Doctoral dissertation entitled

Evaluation of the effectiveness of local antiviral treatment in patients with recurrent

laryngeal papillomatosis undergoing laser microsurgery.

Summary:

Recurrent respiratory papillomatosis (RRP) is a condition characterized by benign but
recurrent growth of papillomas in the larynx, caused by chronic infection with non-
oncogenic types of HPV (mainly types 6 and 11). Disease manifests with hoarseness,
breathing difficulties, and in severe cases, life-threatening airway obstruction. RRP poses

a clinical challenge due to its high tendency for recurrence.

Diagnosis relies on videostroboscopy combined with Narrow Band Imaging (NBI), which
highlights lesion vascularization, as well as direct microlaryngoscopy with biopsy for
histopathological confirmation. Treatment primarily involves microsurgical removal of
lesions using CO, laser or other methods, aiming to maintain airway patency and preserve
voice and swallowing function. Due to frequent recurrences, adjuvant therapies are used,
including local administration of the antiviral drug Cidofovir, which inhibits viral replication
and modulates immune response. Research is also exploring the use of bevacizumab,

an anti-angiogenic agent, to limit disease progression.
Objective of the study:

The aim of the study was to evaluate the effectiveness of laser microsurgery of the larynx in
patients with recurrent respiratory papillomatosis of the upper airway, combined with
adjuvant local administration of the drug Cidofovir. Additionally, the study assessed the
impact of the drug on immunomodulation and the cell cycle of epithelial and stromal cells in

individuals with disease recurrence.

Materials and Methods:

The study included patients with recurrent respiratory papillomatosis (RRP) treated between

2019 and 2023 at the Department of Otolaryngology, Laryngological Oncology and
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Maxillofacial Surgery, Dr. Jan Biziel University Hospital in Bydgoszcz. Two groups were
analyzed: 24 patients who underwent immunohistochemical evaluation and 31 patients
included in a prospective study. Preoperative qualification was based on a standard ENT

examination, videostroboscopy, and endoscopy performed immediately prior to surgery.

The most common localization of lesions was the vocal cords, followed by the epiglottis and
other laryngeal structures; in some patients, multifocal lesions were observed. Treatment
involved microlaryngoscopic removal of papillomas using a CO, laser, while in recurrent

cases, additional cidofovir injections (150-225 mg) were administered.

Tissue samples were subjected to immunohistochemical analysis using antibodies including
CD4, CD8, p16, p53, p63, and Ki-67. Expression was assessed semi-quantitatively using the H-
score method. Statistical analyses included nonparametric tests, correlation analysis, and

Cox regression models, with p < 0.05 considered statistically significant.
Results:

In recurrent laryngeal papillomatosis, disease control and reduction of recurrence are
crucial, especially since patients often require multiple procedures. Diagnostics should be
complemented with NBI endoscopy, which allows precise assessment of vascularization and

lesion margins.

In the studied group, 48% of patients required repeated interventions, and 33% underwent
>3 procedures, highlighting the need for adjuvant therapies. CO, laser microsurgery
combined with local administration of Cidofovir reduces recurrence risk by up to 50%. This

therapy decreases inflammation (CD8+) and cell proliferation (p53, p63, Ki-67).

Smoking negatively affects disease course—smokers showed higher expression of p53 and
pl6. The combination of microsurgery with adjuvant Cidofovir prolongs intervals between

procedures and improves patients’ quality of life.
Conclusions:

1. Laser microsurgery of the larynx is an effective method for treating patients with

recurrent laryngeal papillomatosis.
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2. Simultaneous local administration of the drug Cidofovir during laryngeal microsurgery

reduces the risk of disease recurrence in 50% of cases.

3. Local use of Cidofovir reduces inflammatory response in tissues and decreases epithelial

cell proliferation, thereby lowering the risk of papilloma recurrence.

4. Tobacco smokers are at risk of a more aggressive course of the disease.
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Uniwersytet Mikolaja Kopernika w Toruniu
Collegium Medicum im L. Rydygiera w Bydgoszczy
KOMISJA ETYKI BADAN NAUKOWYCH WYDZIALU LEKARSKIEGO
UL M. Sklodowskiej-Curie 9, 85-094 Bydgoszcz

KEWL 21/2026 Bydgoszcz, 29.01.2026 1.

Komisja Etyki Badan Naukowych Wydzialu Lekarskiego
przy UMK w Toruniu, Collegium Medicum w Bydgoszezy

na posiedzeniu w dniu 29.01.2026 r. przeanalizowata wniosek, ktéry ztozyt kierownik badania:

prof. dr hab. n. med. Pawel Burduk
Katedra Otolaryngologii, Foniatrii i Audiologii
Collegium Medicum w Bydgoszezy UMK w Toruniu

z zespolem w skladzie:

- lek. med. Pawel Solarz

w sprawie badania:

»Ocena skuteczno$ci miejscowego podania leku przeciwwirusowego Cidofovir a
chorych z rozpoznang nawracajaca hrodawczakownoécia krtani leczonych
mikrochirurgig laserows krtani - badanie retrospektywne.”

Po zapoznaniu si¢ ze ztozonym wnioskiem i w wyniku przeprowadzonej dyskusji oraz glosowania
Komisja podj¢fa:

Uchwale o pozytywnym zaopiniowaniu wniosku

w sprawie przeprowadzenia badan w zakresie okreslonym we wniosku z uwzglednieniem uzyskania zgody osob
badanych na przetwarzanie danych osobowych w celach naukowych, a w przypadku braku takiej zgody,
analizowania jedynie danych zanonimizowanych, pozbawionych danych personalnych (zgodnie z RODO). Opinia
obejmuje tylko dane z dokumentacji uczestnikéw badania z okresu od 01.01.2019r, do 31.12.2023 1.

Opinia obowigzuje od daty podjecia uchwaly (29.01.2026 r.) %2026 r

T P f‘l}
mgr Jacek Swobddzinski
/ (s

Przewo hic yomrs_p

Otrzymuje:

prof. dr hab, n. med. Pawel Burduk

Katedra Otolaryngologii, Foniatrii i Audiologii
Collegium Medicum w Bydgoszezy UMK w Toruniu
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Torun,dnia 20.04.2026

Lek. Pawet Solarz
Klinika Otolaryngologii, Onkologii Laryngologiczne;j
i Chirurgii Szczgkowo — Twarzowej :

Szpital Uniwersytecki nr 2 im. Dr. Jana Biziela w Bydgoszczy

Rada Dyscypliny Nauki Medyczne
UniwersytetuMikolajaKopernika w
Toruniu

Oswiadczenie o wspolautorstwie

Niniejszym o$wiadczam, ze w pracy:

I: Solarz P, Bodnar M, Czech J, Mackiewicz-Nartowicz H, Sinkiewicz A, Szylberg L., Borowczak
J, Rutkiewicz P, Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle
in epithelium and stroma after Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. ] Med Virol. 2023 Jan;95(1):e28303. doi: 10.1002/jmv.28303. Epub
2022 Nov 21. PMID: 36369954.

moj udziat polegat na:

projektowaniu badania, przeprowadzeniu badan, interpretacji danych, przygotowaniu manuskryptu,

przegladzie literatury

II: Solarz P, Mackiewicz-Nartowicz H, Sinkiewicz A, Burduk P. Results of CO2 laser surgery in
laryngeal papillomatosis. Oral Oncol. 2024 Nov;158:107004. doi:
10.1016/j.oraloncology.2024.107004. Epub 2024 Aug 19. PMID: 39163742.

moj udziat polegat na:

projektowaniu badania, przeprowadzeniu badan, analizie statystycznej, interpretacji danych,

przygotowaniu manuskryptu, przegladzie literatury
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Torun,dnia 20.04.2026

Prof. dr hab. n. med. Pawel Burduk
Katedra Otolaryngoligii, Audiologii i Foniatrii
Collegium Medicum UMK w Toruniu

Rada Dyscypliny Nauki Medyczne
UniwersytetuMikolajaKopernika w
Toruniu

Oswiadczenie o wspolautorstwie

Niniejszym o$wiadczam, ze w pracy:

I: Solarz P, Bodnar M, Czech J, Mackiewicz-Nartowicz H, Sinkiewicz A, Szylberg L., Borowczak J,
Rutkiewicz P, Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle
in epithelium and stroma after Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. ] Med Virol. 2023 Jan;95(1):28303. doi: 10.1002/jmv.28303. Epub
2022 Nov 21. PMID: 36369954.

moj udzial polegal na:

projektowaniu badnia, przygotowaniu manuskryptu

II: Solarz P, Mackiewicz-Nartowicz H, Sinkiewicz A, Burduk P. Results of CO2 laser surgery in
laryngeal papillomatosis. Oral Oncol. 2024 Nov;158:107004. doi:
10.1016/j.oraloncology.2024.107004. Epub 2024 Aug 19. PMID: 39163742,

moj udziat polegatl na:

projektowaniu badania, przeprowadzeniu badan, interpretacji danych, przygotowaniu manuskryptu,

przegladzie literatury

(podpis)



Zatqczniknr 5douch watyNr38SenatuUMKzdnia26wrzesnia2023r.
wsprawiepostepowaniaonadaniestopniadoktara
naUniwersytecieMikotajaKopernikawToruniu

Torun,dnia 20.04.2026

Prof. dr hab. n. med. Anna Sinkiewicz
Katedra Otolaryngoligii, Audiologii i Foniatrii
Collegium Medicum UMK w Toruniu :

Rada Dyscypliny Nauki Medyczne
UniwersytetuMikolajaKopernika w
Toruniu

O$wiadczenie o wspélautorstwie

Niniejszym o$wiadczam, Ze W pracy:

I: Solarz P, Bodnar M, Czech J, Mackiewicz-Nartowicz H, Sinkiewicz A, Szylberg L. Borowczak J.
Rutkiewicz P, Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle in
epithelium and stroma afier Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. ] Med Virol. 2023 Jan;95(1):e28303. doi: 10.1002/jmv.28303. Epub
2022 Nov 21. PMID: 36369954.

moj udzial polegat na:

przegladzie literatury

II: Solarz P, Mackiewicz-Nartowicz H, Sinkiewicz A, Burduk P. Results of CO2 laser surgery in

laryngeal papillomatosis. Oral Oncol. 2024 Nov;158:107004. doi:
10.1016/j.oraloncology.2024.107004. Epub 2024 Aug 19. PMID: 39163742.
moj udzial polegal na:

przeprowadzeniu badan, przegladzie literatury
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Dr n. med. Hanna Mackiewicz — Nartowicz
Katedra Otolaryngoligii, Audiologii i Foniatrii
Collegium Medicum UMK w Toruniu :

Rada Dyscypliny Nauki Medyczne
UniwersytetuMikolajaKopernika w
Toruniu

Oswiadczenie o wspolautorstwie

Niniejszym o$wiadczam, ze w pracy:

I: Solarz P, Bodnar M. Czech J, Mackiewicz-Nartowicz H. Sinkiewicz A, Szylberg 1, Borowczak
J, Rutkiewicz P, Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle
in epithelium and stroma after Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. ] Med Virol. 2023 Jan;95(1):e28303. doi: 10.1002/jmv.28303. Epub
2022 Nov 21. PMID: 36369954.

moj udzial polegal na:

przeprowadzaniu badan, przygotowaniu manuskryptu, przegladzie literatury

II: Solarz P, Mackiewicz-Nartowicz H. Sinkiewicz A, Burduk P. Results of CO2 laser surgery in
laryngeal papillomatosis. Oral Oncol. 2024 Nov;158:107004. doi:
10.1016/j.oraloncology.2024.107004. Epub 2024 Aug 19. PMID: 39163742,

m¢j udzial polegal na:

projektowaniu badania, przeprowadzeniu badan, przegladzie literatury

(podpis)
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Torun,dnia 20.04.2026

Dr hab. Magdalena Bodnar, prof. UMK
profesor uniwersytetu

Katedra Potoznictwa, Choréb Kobiecych i Ginekologii Onkologicznej

Rada Dyscypliny Nauki Medyczne
UniwersytetuMikolajaKopernika w
Toruniu

Oswiadczenie o wspolautorstwie

Niniejszym o$wiadczam, Ze w pracy:

I: Solarz P, Bodnar M, Czech J, Mackiewicz-Nartowicz H, Sinkiewicz A, Szylberg L, Borowczak
J. Rutkiewicz P, Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle
in epithelium and stroma after Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. I Med Virol. 2023 Jan;95(1):€28303. doi: 10.1002/jmv.28303. Epub
2022 Nov 21. PMID: 36369954.

moj udziat polegal na:

projektowaniu badania, przeprowadzeniu badan, analizie statystycznej, interpretacji danych,

przygotowaniu manuskryptu, przegladzie literatury
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Torun,dnia 20.04.2026

Prof. dr hab. n. med. Lukasz Szylberg
Katedra Poloznictwa, Choréb Kobiecych i Ginekologii Onkologicznej

Rada Dyscypliny Nauki Medyczne
UniwersytetuMikolajaKopernika w
Toruniu

Oswiadczenie o wspolautorstwie

Niniejszym o$wiadczam, Ze w pracy:

I: Solarz P, Bodnar M, Czech J, Mackiewicz-Nartowicz H, Sinkiewicz A, Szylberg 1., Borowczak
J. Rutkiewicz P, Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle
in epithelium and stroma after Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. ] Med Virol. 2023 Jan;95(1):¢28303. doi: 10.1002/jmv.28303. Epub
2022 Nov 21. PMID: 36369954.

moj udziat polegal na:

projektowaniu badania, interpretacji dancyh
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Dr hab. Aleksander Zwierz, prof. UMK
profesor uniwersytetu

Katedra Otolaryngologii, Foniatrii i Audiologii :

Rada Dyscypliny Nauki Medyczne
UniwersytetuMikolajaKopernika w
Toruniu

Oswiadczenie o wspolautorstwie

Niniejszym oswiadczam, ze w pracy:

I: Solarz P, Bodnar M, Czech I, Mackiewicz-Nartowicz H, Sinkiewicz A, Szylberg L., Borowczak J,
Rutkiewicz P. Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle in
epithelium and stroma after Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. ] Med Virol. 2023 Jan:95(1):¢28303. doi: 10.1002/jmv.28303. Epub
2022 Nov 21. PMID: 36369954.

moj udziat polegal na:

przygotowaniu manuskryptu, przegladzie litaratury
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Torun,dnia 20.04.2026

Lek. Joanna Czech
Klinika Otolaryngologii, Onkologii Laryngologicznej
i Chirurgii Szczgkowo — Twarzowej s

Szpital Uniwersytecki nr 2 im. Dr. Jana Biziela w Bydgoszczy

Rada Dyscypliny Nauki Medyczne
UniwersytetuMikolajaKopernika w
Toruniu

Oswiadczenie o wspolautorstwie

Niniejszym oswiadczam, ze w pracy:

I: Solarz P. Bodnar M, Czech J, Mackiewicz-Nartowicz H, Sinkiewicz A, Szylberg L., Borowczak
7, Rutkiewicz P, Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle
in epithelium and stroma afier Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. ] Med Virol. 2023 Jan;95(1):e28303. doi: 10.1002/jmv.28303. Epub
2022 Nov 21. PMID: 36369954.

moj udzial polegal na:

przeprowadzeniu badan, przegladzie literatury

(podpis)
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Mgr Paula Rutkiewicz Log, :
Zaklad Patomorfologii
Szpital Uniwersytecki im dr. Jana Biziela w Bydgoszczy . :‘_'A o

Rada Dyscypliny Nauki Medyczne .
UniwersytetuMikolajaKopernika w
Toruniu

Os$wiadczenie o wspo6lautorstwie

Niniejszym oswiadczam, Ze w pracy:

I: Solarz P, Bodnar M, Czech J, Mackiewicz-Nartowicz H, Sinkiewicz A, Szylberg L, Borowczak J,
Rutkiewicz P, Zwierz A, Burduk P. Assessment of immunomodulation and regulation of cell cycle
in epithelium and stroma after Cidofovir injection in patients with recurrent respiratory
papillomatosis-Pilot study. ] Med Virol. 2023 Jan;95(1):¢28303. doi: 10. 1002/jmv.28303. Epub
2022 Nov 21, PMID: 36369954.

mdj udzial polegal na:

analizie statystycznej
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