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ABSTRACT

Background: Cronkhite-Canada Syndrome (CCS) is a rare gastrointestinal (GI) polyposis syndrome. The
diagnosis of CCS is made based on clinical, endoscopic, and histopathological findings. Common symptoms
of CCS include chronic diarrhea, malnutrition, alopecia, skin hyperpigmentation, onychodystrophy, hypo-
geusia, and protein loss due to chronic inflammatory changes in the intestinal mucosa. Nutritional support,
a high protein diet, antibiotics, correction of electrolyte imbalance, and corticosteroids are frequently used
to treat CCS.

Aim of the study: Herein, we present a newly diagnosed CCS patient who has suffered life-threatening pro-
tein loss.

Material and methods: The patient’s complete medical history was analyzed to fomulate this report.

Case report: A 62-year-old male patient presented with bloodless diarrhea, occurring 8-10 times per day
for 4 months, and general malaise. On admission, arterial blood pressure was 80/50 mm/hg, pulse was 110
per minute and body temperature was 38.8°C. Laboratory tests highlighted a total protein of 38 mg/dL and
albumin of 20 g/L. Upper and lower GI system (GIS) endoscopy revealed 2-20 mm polyps in the stomach,
duodenum, and colon, and a small number in the distal esophagus. Pathological examination of polypectomy
materials revealed edematous and inflamed lamina propria consisting of plasma cells, neutrophils, and eosi-
nophils. The patient benefited from total parenteral nutrition, high protein dietary supplementation, and
antibiotic therapy, and was followed with an upper and lower GIS endoscopy.

Conclusions: CCS is a rare disease that can cause life-threatening hypoalbuminemia and requires close fol-
low-up.

KEYWORDS: Cronkhite-Canada Syndrome, hypoalbuminemia, gastrointestinal polyposis

BACKGROUND

Cronkhite-Canada Syndrome (CCS) is a rare gas-
trointestinal (GI) polyposis syndrome first described
in 1955 [1]. Although the etiology is unknown, fa-
tigue and stress are often contributing factors, while
other risk factors include surgery, pregnancy, ra-
diotherapy, and alcohol use [2]. In addition, autoim-
mune diseases such as systemic lupus erythemato-
sus, hypothyroidism, and rheumatoid arthritis may
be accompanied [3,4].

The male to female ratio is 3:2 and CCS is often
detected between the ages of 50-60 [5]. The dermato-
logical triad is alopecia, skin hyperpigmentation, and
onychodystrophy, although it is also characterized by
chronic diarrhea, malnutrition, and protein loss due
to chronic inflammatory changes in the intestinal
mucosa [6-8].

Common presentations of CCS include hypogeu-
sia (40.9%), diarrhea (35.4%), abdominal discomfort
(9.1%), alopecia (8.2%), and xerostomia (6.4%), and
the diagnosis is made by a combination of clinical, en-
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doscopic and histopathological findings. Nutritional
support, a high protein diet, antibiotics, correction of
electrolyte imbalance, corticosteroids, proton pump
inhibitors, 5-amino salicylate acid, antitumor necro-
sis factor o agents, and surgery are currently used in
the treatment of CCS.

The risk of GI cancer may require aggressive
screening of CCS patients. Given the numerous in-
flammatory types of polyps in CCS patients, it is
nearly impossible to endoscopically detect malignant
polyps or concomitant adenocarcinoma. Although a
close relationship between CCS and cancer has not
been demonstrated, the detectability of early-stage
cancer is decreasing. In this case, patients present
when the disease has moved beyond the early stage.

AIM OF THE STUDY

This rare chronic disease leads to severe protein
loss and malnutrition. In this article, we present a pa-
tient who presented with chronic malnutrition due
to hypoalbuminemia and was diagnosed with CCS.

MATERIAL AND METHODS

The medical documentation of a patient hospital-
ized in December 2019 in the Department of Gastro-
enterological Surgery at Koguyolu High Specialization
Education and Research Hospital was used. The pa-
tient’s consent for publication was obtained.

CASE REPORT

A 62-year-old male patient presented to our clin-
ic with bloodless diarrhea and general malaise. The

patient had diarrhea 8-10 times a day for 4 months,
accompanied by weight loss of approximately 10%,
intermittent abdominal pain, deterioration in taste,
disfiguration in nail structure, and hair loss (Fig-
ure la-b). On admission, arterial blood pressure
was 80/50 mm/hg, and pulse was 110 per minute.
Physical examination of the abdomen was normal.
Pretibial 3+ edema was present. Further examina-
tion of respiratory, neurological, and other systems
were normal. He was diagnosed with hypothyroidism
3 months ago and was on daily L-thyroxine therapy.
His TSH was 1.99 mIU/L (normal range 0.34-5.60
mlU/L), anti-thyroid microsomal antibodies were
139 IU/mL (normal range 0-34 IU/mL). It was also
found that the patient had received eradication treat-
ment for H. Pylori in their stomach 3 months ago.
The patient and their family had no history of cancer
or polyposis syndrome. The laboratory parameters
of the patient on admission included leucocytes of
9700x10%/pL  (normal range 4300-10300 103/
uL), hemoglobin of 12.3 g/dL (normal range 11.1-
17.1 g/dL), platelets of 240 10%/pL (normal range
140-440 10%/pL), CRP of 158 mg/L (normal range
0-3.4 mg/L), blood urea nitrogen of 28 mg/dL (nor-
mal range 17-43 mg/dL), creatinine of 0.59 mg/dL
(normal range 0.67-1,17 mg/dL), sodium of 143
mmol/L (normal range 136-146 mmol/L), potassium
of 3.4 mmol/L (normal range 3.5-5.1 mmol/L), total
protein of 38 mg/dL (normal range 64-83 mg/dL),
and albumin of 20 g/L (normal range 35-52 g/L). On
the first day of hospitalization, his body temperature
was 38.8°C and possible fever etiologies were exam-
ined with blood, urine, and stool culture obtained,
along with direct stool microscopy. The patient with
protein-losing enteropathy first underwent empiri-
cal ceftriaxone 1x2 g and metronidazole 4x500 mg
IV treatment after the initial fluid increase. Total
parenteral nutrition and protein-rich oral diet were

Figure 1. Clinical findings. (a) onychodystrophy in hand nails, (b) alopecia
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Figure 2. Abdominal CT shows folds in the stomach, small intestine, and colon mucosa: (a) right colon, (b) stomach, (c) rectum, (d) small
intestine
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Figure 3. Upper-lower GIS endoscopy findings: (a) distal esophagus, (b) stomach-corpus, (c) sigmoid colon, (d) right colon
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Figure 4. Pathological findings (a, b) infiltration of inflammatory cells in the gastric mucosa, edematous stroma, a dilated portion of the
cystic enlarged branching foveolar epithelial polypoid tissues (a: hemotoxylin eosin staining, 40x; b: hemotoxylin eosin staining, 100x); (c, d)
Polypoid tissues containing hyperplastic glands in an edematous stroma infiltrated with inflammatory cells in colon mucosa (c: hemotoxylin
eosin staining, 40x; d: hemotoxylin eosin staining, 100x)

given to the patient as their oral nutrition was not
sufficient to meet daily caloric needs. Abdominal com-
puted tomography (CT) was performed and diffuse
wall thickness was observed in the entire gastric and
colon walls, and there was increased wall thickness
in certain areas of the small intestine (Figure 2a-d).
Escherichia coli and Klebsiella oxytoca were found in
the blood culture, although there was no feature in
other cultures or microscopy samples. The patient
had no recurrent fever, the infection parameters re-
gressed, and antibiotic treatment was continued for
10 days. Upper and lower GI system (GIS) endoscopy
was performed in the patient whose oral nutrition
increased and diarrhea decreased to 2-3 times a day.
Colonoscopy showed multiple polyps of 2-20 mm
along the entire colon, rectum, and terminal ileum
mucosa. Likewise, gastroscopy revealed multiple
2-20 mm polypoid lesions across the entire stomach
and 1st and 2nd segment of the duodenal mucosa,
together with approximately 20 1-2 mm polypoid le-
sions in the distal esophagus (Figure 3a-d). Biopsy
and polypectomy materials obtained from polyps
revealed an edematous and inflamed lamina propria

consisting of plasma cells, neutrophils, and eosi-
nophils (Figure 4a-d).

The patients’ antinuclear antibody was negative,
total IgE was 291 IU/mL (normal range 0-100 IU/
mL), carcinoembryonic antigen (CEA) was 3.5 (nor-
mal range 0-4 pg/L), CA19-9 was 28.1 U/mL (normal
range 0-35 U/ml), anti-saccharomyces cerevisiae
antibody (ASCA) was positive, and calprotectin was
higher than the upper limit of the normal range. The
patient was diagnosed with CCS after clinical, en-
doscopic, and pathological findings. After the treat-
ment, GI symptoms improved, pretibial edema re-
gressed, and oral nutrition was sufficient to maintain
caloric intake. Informed consent was obtained from
the patient, and they were followed up with upper
GIS endoscopy and colonoscopy.

DI1SCcUSSION

CCS is a rare disease, with over 500 cases being
reported since the day it was first identified, and 75%
of these are from Japan [9]. The rare occurrence of
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the syndrome makes it difficult to diagnose, and for
this reason, in the health centers in which patients
present initially, a polyposis syndrome such as famil-
ial adenomatosis polyposis (FAP) or inflammatory
bowel diseases were also considered. Widespread
polyps in both the stomach-duodenum and colon
are typical for CCS. In addition, biopsies from these
polyps showed typical features for the syndrome, in-
cluding cystic dilated edematous hyperplastic glands
in the stroma that contain lymphocytes, eosinophils,
and neutrophils. Polypoid foveolar hyperplasia, and
sporadic polyps (fundic gland polyps, adenomatous
polyps) have similar morphological features in famil-
ial polyposis syndrome (Ménétrier disease, juvenile
polyposis). The final diagnosis of CCS was based on
clinical and laboratory findings. According to previ-
ous studies, this disease is common in men between
the ages of 50-60 and is consistent with the data of
our patient [10]. Dystrophic changes in nails, alo-
pecia, and hyperpigmentation are the most char-
acteristic triad observed on physical examination.
Some patients have one or two of these findings. In
our case, there was onychodystrophy with alopecia.
In addition, hypogeusia, chronic diarrhea, abdominal
pain, and xerostomia were present.

The treatments strategy of CSS currently includes
corticosteroids, nonsteroidal anti-inflammatory
drugs, proton pump inhibitors, H2-receptor antago-
nists, hyperalimentation, cromolyn sodium, antibiot-
ics, anabolic steroids, surgery, 5-aminosalicylate acid,
antitumor necrosis factor o agents and the eradica-
tion of Helicobacter pylori, or a combination of these
therapies [10-11]. Due to the present findings of our
patient, we first achieved fluid-electrolyte balance and
fed the patient with total parenteral nutrition in addi-
tion to oral nutrition. We applied antibiotic therapy
because of bacterial growth in the peripheral venous
blood which we thought was due to bacterial trans-
location. The patient benefited from this treatment
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ABSTRACT

Background: Poland and other European countries have incorporated the physical assessment of patients
into nursing practice. Appropriate practical skills and awareness of physical assessment play an important
role in early diagnosis, appropriate management, and mitigation of adverse consequences resulting from the
deterioration of the patient’s health.

Aim of the study: The study aimed to evaluate the undertaking of physical examinations (PE) in professional
practice by nurses with varying years of service.

Material and methods: The study included a group of 171 registered nurses from Poland. Using the author’s
non-standardized questionnaire, the study examined the professional experience and usefulness of PE in the
nursing profession.

Results: Most nurses (56.3%) perform PE every day, regardless of seniority. The main reason for not per-
forming PE was lack of time due to other nursing activities (32.7%) and insufficient staffing (29.9%). Some
nurses also explained that it was due to the reluctance of medical personnel (24.1%). The most commonly
used techniques in PE were inspection (44.1%) and palpation (32.8%). Most nurses (54.5%), regardless of
seniority, felt satisfied with their PE performance. In the opinion of the respondents, 68.3% of patients ap-
proached PE undertaken by nurses with trust and appreciation, regardless of their seniority.

Conclusions: Professional experience did not significantly affect the perception and performance of PE by
nurses in professional practice. In the opinion of the respondents, trust and appreciation was the reaction
most often declared by patients concerning nurses undertaking PE, which had no statistically significant
relationship with the seniority of the nurse.

KEYWORDS: nurse, physical examination, work experience, auscultation, palpation

BACKGROUND quate management, and alleviation of adverse con-

sequences resulting from the deterioration of the pa-

Advances in medical sciences, changes in the
healthcare system, and the development of social
awareness and expectations in the therapeutic field
have contributed to the expansion of nurses’ compe-
tencies. Therefore, European countries consider the
ability to physically assess patients as a fundamental
nursing skill [1]. As such, nurses need to acquire new
skills to diagnose and treat patients [2]. Appropriate
practical skills and awareness of physical assessment
(PE) play an important role in early diagnosis, ade-

tient’s health [1]. However, some studies have found
that nurses do not perform PE of patients or only do
so to a certain extent [3].

AIM OF THE STUDY

The study aimed to evaluate PE undertaken in
everyday professional practice by nurses with vary-
ing years of service.
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MATERIAL AND METHODS
Study design

The research was carried out under the project “We
improve the qualifications of nurses and midwives”
and was conducted in six voivodeships: Podlaskie,
Warminsko-Mazurskie, Lubelskie, Dolnoslgskie, Ku-
jawsko-Pomorskie, and Mazowieckie. The project was
co-financed by the European Union from the 2014-
2020 European Social Fund. Data were collected be-
tween October and November 2019.

Participants

This cross-sectional study included 500 nurses.
The criterion for inclusion in the study was participa-
tion in a specialized course, “Interview and physical
examination,” implemented in the provinces of Lublin
and Mazowieckie as part of the project “We improve
the qualifications of nurses and midwives.” After the
conclusion of the specialist course, an online ques-
tionnaire was sent to all participants. Completing the
questionnaire was tantamount to giving consent to
participate in the study. Research material was col-
lected from 171 participants, giving a response rate
of 34.2%. The limited number of respondents was
due to the small number of questionnaires returned
and the inclusion of only correctly completed ques-
tionnaires.

Ethical considerations

According to the authors, pursuant to Article 37a
of the Pharmaceutical Law Act (September 6, 2001,
Journal of Laws of 2022, item 2301), the study did
not require the opinion of the Bioethics Committee.

Data sources

The study used an original non-standardized ques-
tionnaire consisting of single and multiple-choice
questions, which was validated at a medical center in
the Mazovian Voivodeship. The questionnaire asked
nurses about their work experience and PE perform-
ance. The first question concerned the usefulness of
PE in the clinical practice of a nurse and whether it
is performed by the nurse. When a negative answer
was given, the respondents had to indicate the rea-
sons for not carrying out the PE. The questions also
enquired about the most commonly used techniques
for PE and the systems and organs most often exam-
ined. In addition, the survey asked nurses how they
perceived patient reactions to their physical assess-

ment and how they feel when they discover abnor-
mal findings during PE. The respondents filled in the
questionnaire electronically.

Statistical methods

The answers were analyzed by dividing the re-
spondents into one of four categories of work expe-
rience: <10 years, 210 years but <20 years, 220 but
<30 years, and 230 years. Statistical analysis used a
Chi-Squared (x?) test in the form of function G. The
application of the function was due to the occurrence
of numbers smaller than five in separate categories
of work experience. The significance of the statistical
test was set to p<0.05.

RESULTS
Characteristics of the study group

Figure 1 shows a numerical and percentage com-
parison of the number of respondents (n=171) in
each year of service grouping. The most populous
group (n=66, 38.6%) constituted nurses with work
experience of 220 and <30 years, while the least pop-
ulous was the group of nurses with <10 years (n=25,
14.6%) of practice. Those with the longest work ex-
perience (>30 years) constituted 28.7% (n=49) of re-
spondents.

70 4 38,6%
60 -
28,7%
50 - ’
w
]
2
2 40 A
“
° 18,1%
@ 4
= 30 14,6%
2
20 4
10 A
0 - T T T
<10 years =10 & <20 years =20 & <30 years =30 years

Work experience

Figure 1. The number and percentage of nurses in specific catego-
ries of work experience (n=171)

Main results

The responses to the questions on the use of PE
in everyday nursing practice are presented in Table 1
and are categorized based on length of service. Most
nurses find it useful to perform PE (82.5%), though
there were no significant differences (p>0.05) be-
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Table 1. Responses to questions related physical examination in nursing categorized by work experience

Work experience
210 220
>
Question Categories < ::.:_yze Sa)r s and <20 years and <30 years _?:_y:;)r s p-value
B (n=31) (n=66) B
Percentage (number)
Do you think that Yes. 80.0 (20) 72.4 (23) 87.7 (58) 89.8 (44)
knowledge and skills
in the field of physical No. 40 1294 310 0.0 0.853
examination are useful in | Difficult to say.
the nursing profession? 16.0(4) 1294 928 10269
Do you perform physical | Yes. 52.0 (13) 54.8 (17) 65.2 (43) 53.1 (26)
examination in your N 0.505
professional practice? o. 48.0 (12) 452 (14) 34.8 (23) 46.9 (23)
If you se}ected NQ in No Fonsent from 0.0 (0) 952 502 0.0 (0)
the previous question, patient.
what was the reason? You Reluctance on the
can select more than one u 28.6 (6) 27.3 (6) 28.6 (14) 12.0(3)
part of doctors.
answer.
Reluctance on the
part of nurses. 9.5 9.1(2) 1.04) 4.0 (M 0.695
Lack of time due to
performing other 33.3(7) 36.4 (8) 25.0 (10) 36.0 (9)
activities.
Lack of time due to 28.6 (6) 182 (4) 25.0 (10) 48.0 (12)
insufficient staff.
If you selected “YES” in Inspection. 46.4 (13) 35.3(12) 46.8 (37) 47.8 (22)
the previous question, |7 o 35.7 (10) 29.4 (10) 29.1 (23) 37.0 (17)
which techniques do you
most often use during Percussion. 3.6 (1) 8.8(3) 3.813) 0.0 (0) 0.678
physical examinations? K
You can select more than Auscultation. 14.3 (4) 11.8 (4) 13.9 (11) 10.9 (5)
one answer. All aforementioned. 0.0 (0) 14.7 (5) 6.3 (5) 4.3(2)
Which systeltns ororgans | Respiratory sysitern - 16.0 (12) 112 (11) 115 (25) 11.0 (16)
do you examine as part chest auscultation.
of your physical examina- Circulator tem —
tion? You can give more cuiatory syste 6.7 (5) 41 (4) 5.1(11) 48(7)
heart auscultation.
than one answer.
Nervous system - 2.7 2) 6.1(6) 3.2(7) 48(7)
neurological reflexes.
Reproductive 2.72) 4.6(4) 3.2(7) 2.7 (4)
system.
0.037
Skeletal system. 6.7 (5) 7.1(7) 4.6 (10) 8.9 (13)
Oral cavity. 16.0 (12) 12.2(12) 15.7 (34) 17.1 (25)
Ear. 1.3() 2.0(2) 6.7 (14) 4.1 (6)
Eye. 5.8 (4) 9.2 (9) 7.4 (16) 6.2 (9)
Mammary gland. 1.3 (1) 4.1 (4) 4.6 (10) 2.7 (4)
Skin. 22.7(17) 22.4(22) 21.7 (47) 21.2 (31)
Lymph nodes. 6.7 (5) 6.1 (6) 3.2 (7) 2.7 (4)
In your' opinion, how do F;alth and apprecia- 64.0 (16) 71.0 (22) 60.6 (40) 77.6 (38)
the patients react to the | tion.
performance of physical 0.745
examination by nurses? Reluctance and 36.0 (9) 29.0 (9) 39.4 (26) 22.4 (11)
scepticism.
How do you feel when Satisfaction from
you find an abnormal- possessed skills
: . . .. 44.0 (11) 51.6 (16) 54.5 (36) 46.9 (23)
ity during the physical and acquiring new
oo o
examination? competences. 0.722
Help and benefits for 32.0(8) 452 (14) 33.3(22) 34.7(17)
patient.
Professionalism. 24.0 (6) 3.2(1) 12.1 (8) 18.4 (9)

In questions with more than one answer possible, percentages in separate categories do not add up to 100.
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tween the length of work experience and opinion on
the usefulness of PE in clinical practice. However, the
usefulness of PE was questioned by 16% of nurses
with less than ten years of work experience, 12.9%
with 10 to 20 years of work experience, and 10.2% of
those with over 30 years of work experience. There
were no significant statistical differences (p>0.05) in
the undertaking of PE between the groups with dif-
ferent years of service.

The proportion of nurses who stated that they
perform PEs in their daily practice was 56.3%, re-
gardless of their work experience. The remaining
43.7% of the respondents indicated that the reasons
for not doing PE were the reluctance of colleagues
(24.1%), lack of time due to insufficient staff (29.9%),
and a lack of time due to performing other nursing
activities (32.7%). There were no significant statisti-
cal differences (p>0.05) between the reasons declared
for not performing PEs between the work experience
groups.

The most common techniques used during PE
were inspection (44.1%) and palpation (32.8%), and
the least frequently applied technique was percus-
sion (4.1%). The organs examined most often during
PE were the skin, which had a mean value of 22.1%
across all work experience groups, and the oral cav-
ity (15.3%). The least frequently examined were the
mammary glands (3.2%) and reproductive system
(3.3%). There were no statistically significant differ-
ences (p>0.05) between the most frequently used
techniques or the most frequently examined organs
between the specific work experience categories.

In the opinion of nurses across all work experi-
ence categories, 68.3% of patients responded to PE
with faith and appreciation. The remaining patients
(31.7%) reacted with reluctance and skepticism. The
reactions of patients to PE performed by nurses did
not vary significantly (p>0.05) between the different
categories of work experience. Across all work experi-
ence categories, 48.3% of nurses indicated a feeling of
satisfaction with their skills and acquiring new com-
petencies while performing PE. On the other hand,
a feeling of professionalism during PE was indicated
by 24% of respondents with less than years of work
experience and by 11.2% of respondents with more
than years of service.

DISCUSSION

The ability to perform a physical assessment is vi-
tal to the nursing process and is a core skill that all
nurses must possess [1]. Regardless of their senior-
ity, most nurses surveyed perceived PE as useful in
clinical practice. Yamauchi (2001) found insignificant
differences in the perception of PE as helpful in the
nursing process in a study on nurses working in a re-

gional hospital in Japan, in which respondents were
divided into two groups by their length of service (up
to 20 years and over 20 years) [4].

The professional experience of nurses contrib-
utes to the broadening of theoretical knowledge and
improves practical skills in the health services field.
Furthermore, the literature demonstrates that more
experienced nurses are more skilled in the PE of pa-
tients. Indeed, respondents with less experience in
nursing pointed out that physical assessment was a
more difficult activity to perform [5]. This position
was not confirmed by our research, as no significant
differences were found between the undertaking of
physical assessment and length of service. More than
half of nurses, independent of their work experience,
stated that they perform physical assesments in eve-
ryday practice. However, Medrzycka-Dabrowska et al.
(2018) showed that work experience was a factor that
significantly influenced PE performance in research
conducted on 89 nurses working in selected hospital
wards. Moreover, they found that such assessment
was performed much more often by nurses with less
professional work experience (between five and ten
years) [6].

Research shows that nurses have difficulties in per-
forming PEs. In particular, they pointed out the reluc-
tance of colleagues, lack of time caused by insufficient
staff, and lack of time due to performing other nursing
activities as the reasons for such difficulties. Similar
difficulties in performing PE were noted by Borowiak
et al. (2021), who showed in a group of nurses that
the most prevalent obstacles were low support from
doctors (30.1%), other nurses (28.2%), and excessive
duties (29.3%). Moreover, nurses with shorter work
experience indicated a lack of a designated place and
equipment to perform PEs more often than nurses
with longer work experience [7]. Lijew et al. (2021) in-
dicated that lack of time and breaks in work were bar-
riers to the PE of patients by nurses working in an in-
tensive care unit. In addition, the authors cited a lack
of self-confidence, ward culture, and dependence on
other technologies as barriers to PE [1].

Douglas et al. (2014) analyzed seven factors that
make it difficult for nurses to perform a PE in a study
on 434 registered emergency nurses in a large Aus-
tralian clinical hospital. The factors included lack of
time, too few breaks, reliance on other technologies,
lack of faith, lack of nursing role models, no impact
on patient care, ward culture, and area of speciali-
zation. However, the authors did not find a signifi-
cant correlation between the barriers to performing
PEs perceived by nurses and work experience [8].
The nurses with more than ten years of experience
cited a lack of time, too few breaks, and a lack of self-
confidence, whereas nurses with less than five years
of practice indicated that a lack of nurse role models
was a barrier.
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The current study shows that the most frequently
used PE techniques were inspection and palpation
and the least used was percussion, which was used
by less than 5% of respondents. There were no sig-
nificant differences in the techniques used for PE be-
tween the groups based on work experience. Earlier
studies also showed that percussion was the least
frequently used technique during PE [9]. Cierznia-
kowska et al. (2021) stated in their research that
nurses mainly assess a patient’s health condition by
examining their basic vital signs and using selected
scales to assess their clinical condition and the risk
of health deterioration. They found that nurses with
more work experience performed PEs to a greater
extent, and the differences resulting from length of
service approached statistical significance (p=0.055)
[10]. On the other hand, Cicolini et al. (2015) found
no statistically significant differences in the quality
or quantity of routine PEs by newly qualified nurses
and nurses with more work experience in their study
of 1182 Italian registered nurses [11].

The most frequently examined organs during PE
were identified in this study as the skin and the oral
cavity, while theleast examined organs were the mam-
mary glands and the reproductive system. The type
of systems and organs examined by nurses during PE
did not differ significantly based on their length of
work experience. However, Medrzycka-Dabrowska
et al. (2018) found that performing PE of the head,
neck, and chest was related to work experience in
their study [6]. In another study by Cierzniakowska
et al. (2021), nurses stated that they possessed a
good generalized sense of their skills and knowledge
of PE, though they only used such skills to examine
specific organs in their daily practice to a negligible
extent [10].

The opinion of patients’ is an objective indica-
tor of a nurse’s work [12]. Grabarska and Stefanska
(2017) attempted to characterize a model of the
modern nurse from the patient’s perspective, and
as many as 76% percent of patients declared faith in
nurses [13]. In this regard, how nurses perceived the
patient’s opinions about their core competencies dur-
ing PE was assessed in the current study. Regardless
of their length of service, 68.3% of nurses perceived
that patients reacted to PE with faith and apprecia-
tion. It is noteworthy, however, that a large percent-
age of patients (31.7%), in the opinion of nurses, re-
acted with reluctance and skepticism.
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ABSTRACT

Background: Negative emotions such as anxiety, depression, and aggression are among the factors that
influence the level of perceived life satisfaction. Life satisfaction is related to physical and mental health and
is an important component of human functioning. Nurses are particularly vulnerable to negative emotions
due to their high-risk occupation and contact with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2)-infected individuals.

Aim of the study: The main objective of this study was to investigate the relationship between life satisfac-
tion and levels of anxiety, depression, and aggression among nurses working with patients infected with the
SARS-CoV-2 virus.

Material and methods: This cross-sectional observational study interviewed 110 individuals employed in
two medical institutions in Opole and Lower Silesia Voivodeships between September and December 2021.
Interviews were conducted using two standardized questionnaires, the Hospital Anxiety and Depression
Scale-Modified Version (HADS-M) and the Satisfaction with Life Survey (SWLS).

Results: Analysis revealed that 26.3% (n=29) of nurses working with SARS-CoV-2-infected patients had
marked anxiety symptoms, whereas 5.5% (n=6) of respondents had depressive disorders. There was no as-
sociation between age and levels of anxiety (p=0.153) or depression (p=0.867), although the workplace had
a significant effect on the severity of anxiety (p<0.001) and depressive symptoms (p=0.019). Most respond-
ents (66.4%, n=73) described their life satisfaction as average. However, borderline depressive symptoms
significantly impacted levels of perceived life satisfaction (p=0.031).

Conclusions: Nurses working in coronavirus disease (COVID) wards were more likely to show anxiety symp-
toms than signs of depression, while borderline depressive symptoms were more prevalent in those with low
life satisfaction. Age and marital status did not affect the severity of anxiety or depression among respond-
ents. These findings provide the basis for a deeper exploration of the issues and highlight the increasing need
for more professional support.

KEYWORDS: anxiety, depression, satisfaction, nursing staff, and SARS-CoV-2 virus

BACKGROUND a source of satisfaction and self-fulfillment, as well
as a reason for discouragement and dissatisfaction.

Work is an integral and essential area of daily Nursing is already highly stressful due to the respon-
life, and a well-organized professional activity can be sibility for human life [1-4] but working in a pandemic
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environment is associated with added negative emo-
tions such as anxiety and fear [5,6]. Sources of these
emotions include inadequate staffing, long working
hours, insufficient or inadequate personal protective
equipment, isolation from family and friends for fear
of infection, negative emotions and poor treatment
from the public, lack of psychological support, and
concern for patients [7,8]. Indeed, approximately
one-third of nurses who worked during the corona-
virus disease 19 (COVID-19) outbreak suffered from
psychological symptoms [9]. Studies also clearly
demonstrated a high prevalence of stress, anxiety,
and depression among healthcare workers caring for
COVID-19 patients [10,11]. These findings highlight
the importance of comprehensive support strategies
for caregivers and the need for further research to
distinguish between psychological symptoms during
and after an infectious disease outbreak [9].

Anxiety, depression, and aggression are among
the factors that influence perceived life and work sat-
isfaction levels [12,13], which are associated with an
increased risk of occupational burnout [9]. It should
be emphasized that life satisfaction in the nursing pro-
fession is very often related to job satisfaction and in-
volves factors related to the individual characteristics
of nurses and the work environment. Factors affecting
the former include, among others, age, religion, marital
status, self-esteem, adopted personality patterns, and
burnout syndrome. Meanwhile, factors related to the
work environment include relationships with medical
staff, work organization, relationships with patients
and their families, the scope and number of assigned
tasks, motivational systems, in-house and external
training courses, autonomy and prestige of the profes-
sion, workplace equipment, and compensation [14].

The COVID-19 pandemic affected nurses’ mental
health and well-being by exposing them to extremely
stressful working conditions. However, there is lim-
ited research on the relationship between the COV-
ID-19 pandemic and life satisfaction in nurses. There-
fore, the topic was explored in-depth by examining
the variables that may play a role.

AIM OF THE STUDY

The primary study objective was to investigate
the relationship between life satisfaction and symp-
toms of anxiety, depression, and aggression in nurses
working with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2)-infected patients.

MATERIAL AND METHODS
Study design and participants

This cross-sectional observational study was con-
ducted between September and December 2021 on

110 subjects representing the nursing staff of two
medical institutions in the Opole and Lower Silesia
Voivodeships. The Research Ethics Committee of
the University of Opole gave written consent for the
study (Committee Opinion No. 32/2021). Inclusion
criteria were nurses who worked with a SARS-CoV-2
-infected patient and consented to participate in the
study by completing a paper-based questionnaire.
Exclusion criteria included nurses who had no con-
tact with a SARS-CoV-2-infected patient and did not
consent to participate in the study.

Data collection

A total of 120 questionnaires were distributed
and 110 correctly completed questionnaires were
returned and qualified for further analysis. Levels
of anxiety, depression, and aggression were assessed
using the standardized Hospital Anxiety and De-
pression Scale Modified Version (HADS-M) ques-
tionnaire. Zigmond A. and Snaith R. authored the
original questionnaire, while Majkowicz M.K., de
Walden-Gatuszko, and Chojnacka-Szawtowska G. de-
veloped the Polish version. The questionnaire has two
independent subscales for assessing anxiety and de-
pression, with seven statements in each subscale and
an additional two on irritability. Responses were cal-
culated on a 4-point Likert scale (0-3), and the final
score for each subscale ranged from 0-21 points. The
questions on aggression ranged from 0-6 points, and
scores of 0-7 indicated normal levels, scores of 8-10
indicated borderline levels, while scores in the range
of 11-21 were considered abnormal [15].

The level of life satisfaction was assessed using
the Satisfaction with Life Survey (SWLS) developed
by Juczynski, which consists of five statements. The
responses, recorded on a 7-point scale, ranged from
completely dissatisfied (score of 1) to completely
agree (score of 7). Summed scores ranged from 5 to
35, with a higher score indicating higher life satisfac-
tion [16].

The self-reported questionnaire also contained
questions on sociodemographics, including gender,
age, education, place of residence, marital status, lo-
cation, and length of time working in the profession.

Statistical analyses

Statistical analysis employed Microsoft Office
2019 (Microsoft Corporation, NM, USA), SPSS soft-
ware (International Business Machines, NY, USA),
and the R environment (version 3.6.0). Qualitative
variables were expressed as a percentage, and vari-
ables expressed at the ordinal or nominal level were
analyzed using tests based on the chi-squared distri-

www.medicalsciencepulse.com



Evaluation of anxiety, depression, aggression, and life satisfaction of nurses working...

bution. A continuity correction was applied to 2x2
tables, while tables larger than 2x2 had Fisher’s exact
test with extension applied. The significance level was
set at p=0.05. Accordingly, p<0.05 indicated a signifi-
cant relationship between the variables.

The smaller category, definite depressive symp-
toms, was removed to meet the conditions of the
statistical test when examining the relationship be-
tween the severity of anxiety, depression, and ag-
gression symptoms and the age of the respondents.
Including the definite depressive symptoms category
would have prevented the analysis.

RESULTS

Sociodemographic characteristics
of respondents

Females accounted for 94.5% (n=104) of respond-
ents. The vast majority worked at the Healthcare De-
partment of the Ministry of Interior and Adminis-
tration hospital in Opole (72.7%, n=80), and those
working at the hospital in Otawa accounted for 27.3%
(n=30) of respondents. The most common age groups
were 31 to 40 years (31.8%, n=35) and over 50 years
(28.2%,n=31). Most nurses had a Bachelor of Nursing
degree (43.6%, n=48) or a Master of Nursing degree
(29.1%, n=32). Meanwhile, the vast majority lived in
the city (69.1%, n=76), and 65.5% (n=72) were in a
relationship. Respondents were most likely to work
in the Department of Internal Medicine (30%, n=33)
or the Department of Surgery (29.1%, n=32). The
seniority of the nurses was most commonly O to 5
years (24.5%, n=27) or over 30 years (24.5%, n=27)
(Table 1).

Assessment of anxiety, depression, aggres-
sion, and life satisfaction

Table 2 provides statistical data on life satisfaction
and the prevalence of anxiety, depression, and ag-
gression among nurses working in COVID wards. The
overall anxiety prevalence score yielded a mean score
of 8.00 (minimum=0.00 and maximum=19.00), and
the mean HADS-M anxiety subscale score was 8.34.
The median HADS-M depression subscale score was
4.50 (minimum=0.00 and maximum=13.00), while
the mean subscale score was 4.79. Analysis of the
aggression variable revealed a median HADS-M ag-
gression subscale score of 4.00 (minimum=0.00 and
maximum=6.00) and a mean subscale score of 3.49. In
addition, 100% of respondents had a normal HADS-M
aggression score. The mean life satisfaction was 22.00
(minimum=8.00 and maximum=35.00), with a mean
score of 21.51 on the SWLS scale (Table 2).

Table 1. Sociodemographic data of the study group (n=110)

Variable Categories n %
In Opole 80 72.7
Hospital
In Otawa 30 27.3
Female 104 94.5
Gender
Male 6 5.5
20-30 years 22 20.0
31-40 years 35 31.8
Age
41-50 years 22 20.0
Over 50 years 31 28.2
Secondary school or
medical school 30 273
Education BA 48 436
MA 32 29.1
Place Urban 76 69.1
of residence Rural 34 30.9
In a relationship 72 65.5
Marital status
Not in a relationship 38 34.5
Department of
Internal Medicine = 300
Department of 39 291
Surgery
Place of work
Department of
Anesthesiology and 20 18.2
Critical Care
Other 25 22.7
0-5 27 24.5
6-10 10 9.1
L. 11-15 15 13.6
Seniority
in the profession 16-20 17 15.5
s 21-25 4 3.6
26-30 10 9.1
Over 30 27 24.5

Legend: BA — bachelor’s degree; MA — master’s degree; n — group quantity;
% — percentage.

Table 2. Assessment of anxiety, depression, aggression, and life
satisfaction in nurses (n=110)

Variable M SD Min | Max | Q25 Me Q75

HA[.)S_M 8.34 | 3.87 0.00 | 19.00 6.00 8.00 | 11.00
Anxiety
HADS_M 4.79 | 3.56 0.00 | 13.00 1.25 4.50 8.00
Depression
HADS-M 3.49 | 143 | 0.00 | 6.00 | 2.00 | 4.00 | 4.00
Aggression

SWLS Score | 21.51 | 6.20 8.00 | 35.00 | 17.25 | 22.00 | 25.00

SWLS Score 5.77 | 219 1.00 | 10.00 4.25 6.00 7.00

Legend: HADS-M - Hospital Anxiety and Depression Scale Modified Ver-
sion; Max — maximum; M - mean; Me — median; Min — minimum; Q25% —
first quartile; Q75% - third quartile; SD - standard deviation; SWLS - Sat-
isfaction with Life Survey.

A detailed analysis of anxiety, depression, and
aggression prevalence among COVID ward staff re-
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vealed no anxiety symptoms in 38.2% (n=42), bor-
derline anxiety symptoms in 35.5% (n=39), and
significant anxiety symptoms in 26.3% (n=29) of
respondents. There were no depressive symptoms
observed in 72.7% (n=80), borderline depressive
symptoms observed in 21.8% (n=24), and marked
depressive symptoms in 5.5% (n=6) of respondents.
Analysis of aggression was not possible, as 100% of
respondents had a normal score.

Analysis of the HADS-M anxiety and depression
subscales showed no effect in the HADS-M anxiety

subscale (p=0.283). In contrast, the HADS-M de-
pression subscale showed that the distribution of
responses was significantly different from that in
which the proportion would have been 1 (p=0.00)
(Table 3).

Life satisfaction was high in 16.3% (n=18) of the
respondents, 66.4% (n=73) had a medium level of life
satisfaction, and 17.3% (n=19) had a low level of life
satisfaction. The analysis revealed that respondents
were significantly more likely to have an average level
of life satisfaction (p=0.001) (Table 3).

Table 3. Assessment of anxiety and depression severity and life satisfaction among nurses working in coronavirus disease wards. Data include
the distribution of responses and chi-squared test scores for one sample (n=110)

Variable n %
Normal 42 38.2
HADS-M . .
Anxiety Borderline anxiety symptoms 39 35.5
Prominent anxiety symptoms 29 26.3
Normal 80 72.7
HADS»M Borderline depression symptoms 24 21.8
Depression
Prominent depression symptoms 6 5.5
Variable Categories Values n Proportion Residuals Chi’test
Observed 42.00 0.382
Normal -5.33
Expected 36.67 0.333
2_
HADS-M Borderline anxiety Observed 39.00 0.355 933 Xd-f2_-25 3
Anxiety symptoms Expected 36.67 0.333 ' p=0.283
Prominent anxiety Observed 29.00 0.263 67
symptoms Expected 36.67 0.333 '
Observed 80.00 0.727
Normal -43.33
Expected 36.67 0.333
2_
HADS-M Borderline depression Observed 24.00 0.218 12.67 x ;?_1224
Depression symptoms Expected 36.67 0.333 ' p=0.00
Prominent depression | Observed 6.00 0.055 30.67
symptoms Expected 36.67 0.333
Observed 19.00 0.173
Low 17.67
Expected 36.67 0.333
Satisfaction )
with life Observed 73.00 0.664 x*=54.02
. Average -36.33 df=2
according to Expected 36.67 0.333 p=0.001
SWLS .
Observed 18.00 0.163
High 18.67
Expected 36.67 0.333

Legend: Chi?/%? - chi-squared; df — degrees of freedom; HADS-M - Hospital Anxiety and Depression Scale Modified Version; n - group quantity;
p - statistical significance; % — percentage; SWLS — Satisfaction with Life Survey.

Relationship between severity

of symptoms of anxiety and depression
and life satisfaction and age of caregivers
working with severe acute respiratory
syndrome coronavirus 2-infected patients

Analysis of the relationship between anxiety
symptom severity and age showed borderline anxiety
symptoms in 40.9% (n=9) of subjects aged 20 to 30

years, 22.9% (n=8) aged 31 to 40 years, 27.3% (n=6)
aged 41 to 50 years, and 51.6% (n=16) aged over 50
years. Pronounced anxiety symptoms were present
in 18.2% (n=4) of participants aged 20 to 30 years,
28.6% (n=10) aged 31 to 40 years, 27.3% (n=6) aged
41 to 50 years, and 29% (n=9) aged over 50 years.
However, there was no significant association be-
tween anxiety symptom severity and respondent age
(p=0.153). Likewise, there was no relationship be-
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tween the severity of depressive symptoms and age
(p=0.867), which were reported by 28.6% (n=6) of re-
spondents aged 20 to 30 years, 20.6% (n=7) aged 31
to 40 years, 19% (n=4) aged 41 to 50 years, and 25%
(n=7) aged over 50 years (Table 4).

Analysis of the relationship between life satisfac-
tion level and age showed that respondents aged 20 to

30 years (72.7%, n=16) were the most satisfied with
their lives. Life satisfaction was also high in those aged
31 to 40 years (57.1%, n=20), 41 to 50 years (77.3%,
n=17), and over 50 years (64.5%, n=20). However,
there was no significant association between life satis-
faction and the age of nurses working with SARS-CoV-
2-infected patients (p=0.406) (Table 4).

Table 4. Assessment of the association between the severity of anxiety and depression symptoms and life satisfaction and age of nurses work-
ing with severe acute respiratory syndrome coronavirus 2-infected patients (n=110)

Age (in years)
Variable Chi? test
20-30 31-40 41-50 over 50
n 9 17 10 6
Normal
% 40.9 48.6 45.5 19.4
2_
HADS-M Borderline anxiety n 9 8 6 16 X ;?_278
Anxiety symptoms % 40.9 22.9 27.3 516 p=0.153
Prominent anxiety n 4 10 6 9
symptoms % 18.2 28.6 27.3 29
n 22 35 22 31
Total
% 100 100 100 100
. n 15 27 17 21
Normal
HADS-M % 71.4 79.4 81 75 xzz(f);7326
Depression Borderline depres- n 6 4 7 p=0.867
sion symptoms % 28.6 20.6 19 25
n 21 21 28
Total
%o 100 100 100
n 5 2 6
Low
% 22.7 17.1 9.1 19.4
2_,
Satisfaction n 16 17 20 x'=6.152
withlife | Averase df=6
% 72.7 57.1 77.3 64.5 p=0.406
n 1 3 5
High
%o 4.5 25.7 13.6 16.1
n 22 22 31
Total
% 100 100 100

Legend: Chi?/%? - chi-squared; df — degrees of freedom; HADS-M - Hospital Anxiety and Depression Scale Modified Version; n - group quantity;

p - statistical significance; % — percentage.

Relationship between severity of anxiety
and depressive symptoms and life satisfac-
tion and marital status of nurses working
in coronavirus disease wards

Significant anxiety symptoms were observed in
33.3% (n=24) of those in a relationship and 13.2%
(n=5) of those not in a relationship, while there were
no anxiety symptoms in 31.9% of those in a relation-
ship and 50.0% of those not in a relationship. There
was no significant association between the severity of
anxiety symptoms and the marital status of caregiv-
ers working in COVID wards (p=0.050). When ana-
lyzing the association between depressive symptom
severity and marital status, 25.7% (n=18) of those

in a relationship and 17.6% (n=6) of those not in
a relationship had borderline depressive symptoms.
There was no statistically significant association be-
tween the severity of depressive symptoms and the
marital status of caregivers working in COVID wards
(p=0.504). Analysis of the association between life
satisfaction and marital status showed that 19.4%
(n=14) who were in a relationship and 10.5% (n=4)
not in a relationship perceived a high level of life sat-
isfaction. In contrast, 63.9% (n=46) of respondents
in a relationship and 71.1% (n=27) not in a relation-
ship were satisfied with their lives. No significant
association was found between the level of life sat-
isfaction and the marital status of the respondents,
statistically (p=0.485) (Table 5).
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Table 5. Assessment of the relationship between severity of anxiety and depression symptoms and life satisfaction and marital status among
nurses working with severe acute respiratory syndrome coronavirus 2-infected patients (n=110)

Marital status
Variable Being Not Chi2 test
in a relationship in a relationship
n 23 19
Normal
% 31.9 50
HADS-M n 25 14
q Borderline anxiety symptoms )
Anxiety % 34.7 36.8 x*=5.995
df=2
n 24 5 -
Prominent anxiety symptoms p=0.050
% 333 13.2
n 72 38
Total
% 100 100
n 52 28
Normal
HADS-M % 74.3 82.4
Depression n 18 6 %?=0.446
Borderline depression symptoms df=1
% 25.7 17.6 p=0.504
n 70 34
Total
% 100 100
n 12 7
Low
%o 16.7 18.4
Satisfaction Average n 46 27
with life g % 63.9 711 x?=1.446
df=2
n 14 4 _
High p=0.485
% 19.4 10.5
n 72 38
Total
% 100 100

Legend: Chi?/%? - chi-squared; df — degrees of freedom; HADS-M - Hospital Anxiety and Depression Scale Modified Version; n - group quantity;
p - statistical significance; % — percentage.

Table 6. Assessment of the relationship between severity of anxiety and depression symptoms and workplace among nurses working with
severe acute respiratory syndrome coronavirus 2-infected patients (n=110)

Place of work
Variable Department of Department of PTG Chi” test
. . Anesthesiology and Other
Internal Medicine Surgery ..
Critical Care
n 11 8 16 7
Normal
% 33.3 25 80 28
2_
HADS-M Borderline anxiety | I 9 18 B 10 % —dZ:: 87
Anxiety symptoms % 27.3 56.3 10 40 p<0.001
Prominent anxiety | I 13 6 2 8
Symptoms % 39.4 18.8 10 32
n 33 32 20 25
Total
% 100 100 100 100
. n 29 18 17 16
Normal
HADS-M % 90.6 64.3 89.5 64.0 xzz?f;l
Depression | g derline depres- | D 3 10 2 9 p=0.019
sion symptoms % 9.4 35.7 10.5 36
n 32 28 19 25
Total
% 100 100 100 100

Legend: Chi?/%? - chi-squared; df — degrees of freedom; HADS-M - Hospital Anxiety and Depression Scale Modified Version; n - group quantity;
p - statistical significance; % — percentage.
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Relationship between severity of anxiety
and depression symptoms and

the workplace of nurses caring for severe
acute respiratory syndrome coronavirus
2-infected patients

When analyzing the relationship between the se-
verity of anxiety symptoms and the workplace, there
were no anxiety symptoms observed in 33.3% (n=11)
of respondents working in the Department of Inter-
nal Medicine, 25% (n=8) working in the Department
of General Surgery, 80% (n=16) working in the De-
partment of Anesthesiology and Critical Care, and
28% (n=7) working in other departments. Anxiety
symptoms occurred significantly more often in those
working in Anesthesiology and Critical Care units. A
significant association existed between the severity of
anxiety symptoms and the place of work, with anxiety
symptoms occurring more often in those who worked
in the Department of Internal Medicine, General Sur-
gery, and other departments (p<0.001) (Table 6).

Analysis of the association between depressive
symptom severity and work location demonstrated
borderline depressive symptoms in 9.4% (n=3) of
respondents who worked in the Department of In-
ternal Medicine, 35.7% (n=10) who worked in the
Department of General Surgery, 10.5% (n=2) who

worked in the Department of Anesthesiology and
Critical Care, and 36% (n=9) who worked in other
departments. Borderline depressive symptoms oc-
curred more frequently in respondents who worked
in the Department of Surgery or other departments
than in respondents who worked in the Department
of Internal Medicine or the Department of Anesthe-
siology and Critical Care (p=0.019) (Table 6).

Relationship between life satisfaction and
education of nurses working with severe
acute respiratory syndrome coronavirus
2-infected patients

Of the respondents who graduated from high
school or medical school, 60% (n=18) had an average
level of life satisfaction, as did 70.8% (n=34) with a
Bachelor of Nursing degree and 65.6% (n=21) with
a Master of Nursing. In contrast, 20% (n=6) of re-
spondents who graduated from high school or medi-
cal school, 14.6% (n=7) after a bachelor’s degree, and
15.6% (n=5) after a master’s degree, had a high level
of satisfaction. There was no significant relationship
between life satisfaction and respondents’ education

level (p=0.903) (Table 7).

Table 7. Assessment of the relationship between life satisfaction and education of nurses working with severe acute respiratory syndrome

coronavirus 2-infected patients (n=110)

Education
. 32
Variable Secondary school Chi? test
a BA MA
or medical school
n 6 7 6
Low
% 20 14.6 18.8
2_
Satisfaction n 18 34 21 x?=1.047
with life Average df-4
% 60 70.8 65.6 p=0.903
n 6 7 5
High
% 20 14.6 15.6
n 30 48 32
Total
% 100 100 100

Legend: BA — bachelor’s degree; Chi?/y? — chi-squared; df — degrees of freedom; MA — master’s degree; n — group quantity; p — statistical significance;

% — percentage.

Relationship between severity of anxiety
and depression symptoms and life
satisfaction of nurses working

in coronavirus wards

Analysis of the relationship between the level of
anxiety and life satisfaction showed significant anxi-
ety symptoms in 36.8% (n=7) of nurses with low life
satisfaction, 24.7% (n=18) with average life satisfac-
tion, and 22.2% (n=4) with high life satisfaction. In
addition, there were no abnormal anxiety symptoms

in 10.5% (n=2) of participants with low life satisfac-
tion, 42.5% (n=31) with average life satisfaction,
and 50% (n=9) with high life satisfaction. There was
no significant association between the severity of
anxiety symptoms and participants’ life satisfaction
(p=0.098) (Table 8).

There was a relationship between the degree of
depression and life satisfaction in 43.8% (n=7) of
participants experiencing low life satisfaction, 22.9%
(n=16) with average satisfaction, and 5.6% (n=1)
with high satisfaction. Respondents experiencing low
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Table 8. Assessment of the relationship between anxiety and depression levels and life satisfaction among nurses working with severe acute

respiratory syndrome coronavirus 2-infected patients (n=110)

Satisfaction with life
Variable Chi? test
Low Average High
n 2 31 9
Normal
% 10.5 42.5 50
HADS-M X X n 10 24 5 x’=7.821
Anxiet Borderline anxiety symptoms df=4
y % 526 329 27.8 =0.098
n 7 18 4
Prominent anxiety symptoms
% 36.8 24.7 22.2
n 19 73 18
Total
% 100 100 100
. n 9 54 17
Norma
HADS-M % 56.3 77.1 94.4 xzzgw
Depression Borderline depression n 7 16 1 p=0.031
symptoms % 43.8 22.9 5.6
n 16 70 18
Total
% 100 100 100

Legend: Chi?/%? - chi-squared; df — degrees of freedom; HADS-M - Hospital Anxiety and Depression Scale Modified Version; n - group quantity;

p - statistical significance; % — percentage.

life satisfaction were significantly more likely to have
borderline depressive symptoms (p=0.031) (Table 8).

DISCUSSION

The COVID-19 pandemic significantly impacted
healthcare systems and increased the risk of mental
health problems among healthcare workers. In par-
ticular, nurses were exposed to many psychosocial
stressors and struggled with high workloads, inad-
equate resources, and uncertainty in the face of an
unknown illness. Nonetheless, life satisfaction may
protect nurses from the effects of chronic stress. The
current study analyzed selected variables that may
have influenced the severity of psychological prob-
lems and life satisfaction of nurses working directly
with COVID-19 patients and assessed the relation-
ship between life satisfaction and levels of anxiety,
depression, and aggression. Working as a nurse was
a sociodemographic factor associated with increased
anxiety and depression. In addition, depressive disor-
ders were associated with low life satisfaction.

Approximately one-quarter of nurses exhibited
marked anxiety symptoms (26.3%, n=29), whereas
35.5% (n=39) had borderline anxiety. In addition,
5.5% (n=6) of the participants had depressive dis-
orders, and 21.8% (n=24) had borderline depressive
states. None of the study participants showed symp-
toms of aggression. A study of nurses and physicians
from Wuhan in China confirmed that nurses working
directly with COVID-19 patients were generally more
prone to depression, anxiety, and stress than nurses
who did not work under these specific conditions

[17]. These results are also consistent with the find-
ings of other authors [18,19]. Weilenmann et al. [20]
found that nurses who dealt directly with COVID-19
patients reported more symptoms of anxiety, depres-
sion, and burnout than colleagues who did not. Simi-
larly, Sarboozi et al. [21] found significantly higher
burnout in nurses working on the frontline than in
their colleagues working on regular wards. However,
in some cases, nurses working on the frontline may
have lower levels of burnout than nurses working in
regular wards [22].

In the present study, age did not affect the level of
anxiety (p=0.153) or depression (p=0.867) in nurses.
Pronounced anxiety symptoms were observed in
18.2% (n=4) of subjects aged 20 to 30 years, 28.6%
(n=10) aged 31 to 40 years, 27.3% (n=6) aged 41 to
50 years, and 29% (n=9) aged 50 years and older. Bor-
derline depressive symptoms occurred in 28.6% (n=6)
of 20 to 30-year-olds, 20.6% (n=7) of 31 to 40-year-
olds, 19% (n=4) of 41 to 50-year-olds, and 25% (n=7)
of nurses aged over 50 years. These results confirm
the findings of other authors [23], who also found
no significant effect of age on anxiety or depression.
Nurses of all ages had anxiety but the reasons dif-
fered between groups. Indeed, younger workers were
anxious about their families, while older people wor-
ried about the lack of adequate personal protective
equipment and medical personnel, which translated
into longer working hours [23].

A study among nurses and midwives working in
different environments in Turkey, including private
healthcare (PHC) and intensive care, where they
had contact with infected patients, showed that the
place of work did not affect the severity of anxiety or
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depression symptoms. In addition, personnel who
had first and direct contact with an infected patient
had less fear of infection and displayed no symp-
toms of depression [7]. These findings corroborate
a study on the long-term psychological and occupa-
tional effects of hospital healthcare during the SARS
epidemic, which found no negative psychological ef-
fects of exposure to high-intensity, high-risk work-
places and direct contact with infected patients [24].
However, the current study showed that the work-
place had a significant effect on the severity of anxi-
ety (p<0.001) and depression symptoms (p=0.019).
Anxiety symptoms were significantly more frequent
in individuals who worked in the Department of In-
ternal Medicine, General Surgery, and other depart-
ments. Meanwhile, borderline depressive symptoms
were observed more frequently in respondents who
worked in the Department of General Surgery and
other departments than in respondents who worked
in the Department of Internal Medicine and the De-
partment of Anesthesiology and Critical Care. These
results suggest that those working in higher-risk
environments require special attention and should
be the target group for psychological support pro-
grams.

There are no comparable studies in the literature
assessing the association between marital status and
levels of anxiety and depression in nurses working
with SARS-CoV-2-infected patients. In this study,
marital status had no significant effect on the sever-
ity of anxiety (p=0.05) or depression (p=0.504) in the
participants.

Excessive negative emotions may lead to lower
life satisfaction, as was demonstrated in a study by
Swiatek et al. on occupational burnout and life sat-
isfaction in nurses. However, the authors did not
investigate the relationship between age, education,
marital status, and life satisfaction [1]. Nonetheless,
other authors found that age, gender, and marital
status were not significantly associated with life sat-
isfaction [25], which was confirmed by the current
research.

Nurses working with COVID-19-infected patients
had an average level of life satisfaction (p=0.001).
In addition, there was no significant relationship
between the severity of anxiety symptoms and re-
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ABSTRACT

Background: Parkinson’s disease (PD) is a neurodegenerative disease in which dopaminergic neurons are
damaged, and Lewy bodies accumulate in the brain, leading to both motor and non-motor symptoms. Cur-
rently, no treatment is available to slow down or reverse disease progression. The need to find new solutions
has prompted research interest in gene therapy.

Aim of the study: The purpose of this review is to analyze a selection of completed clinical trials on gene
therapy in PD and their possible implementation in treatment.

Material and methods: Clinical trials were selected from the ClinicalTrials.gov database using the follow-
ing search criteria: Parkinson’s disease, gene therapy, and completed status. Trials that were ongoing, termi-
nated, preclinical, or with different research subjects were excluded. PubMed and Google Scholar databases
were also searched for neuropathology, symptoms, and treatment recommendations for PD. The results of
reviewed clinical trials have been checked in terms of the efficacy and safety of the investigated therapies in
the treatment of PD.

Results: We analyzed 7 completed clinical trials, namely VY-AADCO01 (NCT01973543), AAV-GAD
(NCT00195143), ProSavin (NCT00627588), AAV2-GDNF (NCT01621581), CERE-120 (NCT00252850),
VY-AADCO1 (NCT03065192), and CERE-120 (NCT00985517) with a total of 152 patients. Five of the studies
had published results and four of these five had satisfactory results. VY-AADCO01, AAV-GAD, and CERE-120
were found to be safe and potentially effective in the treatment of PD, while ProSavin demonstrated insufficient
effectiveness.

This is an Open Access article distributed under the terms of the Creative Commons License
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0). @ ® @ @
BY NC SA

License available: https://creativecommons.org/licenses/by-nc-sa/4.0/



Parkinson’s disease gene therapy: a comparative effectiveness review of completed clinical trials...

Conclusions: There is limited available data regarding completed clinical trials for PD gene therapy, with
a small number of patients, making it difficult to give a final statement on the possibility of using gene
therapy to treat PD. However, the clinical trials reviewed herein show promising results with the potential to

revolutionize the treatment of PD.

KEYWORDS: Parkinson’s Disease, gene therapy, clinical trials, AAV vector

BACKGROUND

Parkinson’s disease (PD) is the second most com-
mon neurodegenerative disease with motor and
non-motor symptoms [1]. In the course of this dis-
ease, the dopaminergic neurons of the substantia
nigra are damaged, and Lewy bodies composed of
incorrectly folded proteins accumulate in the brain
[2]. The cause of idiopathic PD is unknown but is
associated with risk factors, including aging, fam-
ily history, pesticide exposure, and environmental
chemicals [3]. Smokers and coffee and tea drinkers
are among the lowest-risk groups. The disease most
often affects the elderly, and men are at a 1.5 times
greater risk of developing PD than women [4]. Diag-
nosis is based on clinical symptoms, family history,
and neurological examination, while imaging meth-
ods such as MRI can be used for the differential di-
agnosis to rule out other neurodegenerative diseases
[5]. The most dominant symptoms of PD are termed
the “cardinal signs” and include tremors, slowness of
movement (bradykinesia), rigidity, and postural in-
stability. Some additional motor symptoms include
hypomimia, emotionless face, soft, monotonous
speech, ‘shuffling’ gait, and micrography. Non-mo-
tor symptoms of the disease, including depression,
dementia, anxiety, psychotic, sexual and sleep disor-
ders, pain, constipation, hyperhidrosis, orthostatic
hypotension, seborrheic dermatitis, or nocturia lead
to a substantial deterioration of life [3].

The onset of symptoms is associated with the
loss of 60-70% of substantia nigra pars compacta [6].
It should be noted that PD is a progressive disease,
meaning symptoms exacerbate over time [7]. The
current gold-standard PD treatment is Levodopa (L-
DOPA), a dopamine precursor that alleviates symp-
toms, particularly bradykinesia and stiffness [8]. As
the disease progresses, the duration of L-DOPA ac-
tion is reduced and the dose must be increased. Ad-
ditionally, dopamine agonists, MAO-B inhibitors, or
catechol-O-methyl transferase (COMT) inhibitors
are used. When the disease becomes advanced, mo-
tor fluctuations start to occur despite pharmacologi-
cal treatment [3, 5]. When drug therapies fail, deep
brain stimulation (DBS) may be considered [9]. DBS
is the surgical placement of electrodes into part of the
brain, most commonly the low thalamic nucleus [10].
The effects of DBS therapy include improving Unified
Parkinson Disease Rating Scale (UPDRS) II (activi-

ties of daily living) and UPDRS III (motor symptoms)
scores by approximately 50-60%, reducing the dose
of dopaminergic drugs, and alleviating dyskinesias.
An important limitation of this method is the re-
strictive list of exclusion criteria [11]. According to
the National Institute for Health and Care Excellence
(NICE) recommendation, patients with PD should fol-
low a diet consisting mainly of a protein supply, but it
is crucial to consume most of the protein daily intake
in the evening. That is because proteins decrease the
absorption of levodopa [5,12]. Furthermore, patients
experiencing balance or motor problems may be re-
ferred for physical therapy [5].

There is no current cure for PD, and no current
treatment results in the slowing down or reversal of
disease progression [7]. This need to find new solu-
tions has recently prompted scientists to investigate
the potential of gene therapy. Gene therapy is a form
of therapy that manages disease by introducing a
therapeutic gene using a vector, such as a non-path-
ogenic virus (for example, Adeno-associated virus
AAV or lentivirus) [13]. The effects of gene therapy
can be achieved in many ways. Examples include
the replacement of a defective gene with its correct
copy, the inactivation of a disease-causing gene, or
the introduction of an additional gene with thera-
peutic properties into the cell [14]. Gene therapy
has already been approved by the European Union
for the treatment of conditions such as adenosine
deaminase deficiency, severe combined immunode-
ficiency (SCID X1), and adrenoleukodystrophy [15].
There are also studies on the use of gene therapy in
the treatment of neurodegenerative diseases such
as PD (a list of the studies can be found at Clinical-
Trials.gov).

AIM OF THE STUDY

The purpose of this review was to analyze a selec-
tion of completed clinical trials on gene therapy in PD
in terms of their possible implementation in patient
treatments.

MATERIAL AND METHODS

The clinical trials for this study were selected
using the ClinicalTrials.gov database. The search
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terms included “Parkinson’s disease”, “gene thera-
py”, and completed status. Trials were excluded if
they were ongoing, terminated, or preclinical tri-
als. The PubMed, Google Scholar, ClinicalTrials.gov,
FDA, NHS, and National Institute for Health and
Excellence databases were searched (in July 2022).
Only articles written in English or Polish were
screened.

PubMed and Google Scholar databases were used
to collect articles on neuropathology, symptoms,
and treatment recommendations for PD. Terms such
as “gene therapy”, “Parkinson’s disease”, and “AAV
vector” were used for searches to conduct the re-
view. The filters included the “completed” status of
trials, as well as the newest publications regarding
the topic. Inclusion criteria for searched data were
PD, gene therapy, clinical trial-focused studies, and
the type of article (original paper, review, or meta-
analysis). Case reports, as well as registers submit-
ted before 2008, with only an abstract available or
not related to PD, were excluded. The NICE database
was searched for recommendations on PD treat-
ment. Furthermore, the Food and Drug Administra-
tion database was searched for general information
about gene therapy.

The collected data were divided into groups,
namely PD symptoms, neuropathology of PD, gene
therapy, and PD treatment. Titles and abstracts of
articles were read, and if they matched the inclusion
criteria, the authors screened full-text articles and de-
cided whether they were eligible for the review. Four
authors worked independently on searching the arti-
cles, then the registers were double-checked by two
of them. Each clinical trial was examined in terms of
the number of patients, masking used, sponsors, and
investigators to assess the certainty of an outcome.
No automatization tools were used in the process of
collecting data. Throughout this review, we highlight
relevant data in several tables to present the risk of
bias and clinical trial statistics.

Study risk of bias assessment

Table 1. The risk of bias, based on the data contained in Table 2

Thera Selection Perform- Detection
124 bias ance bias bias

VY-AADCO1 (1) | Highrisk High risk Low risk
AAV-GAD High risk High risk High risk
ProSavin Low risk High risk High risk
AAV2-GDNF High risk High risk High risk
CERE-120 (1) . . . . . .
(AAV2-NTN) High risk High risk High risk
VY-AADCO1 (2) | N/A High risk High risk
CERE-120 (2) . . .
(AAV2-NTN) Low risk Very low risk | Very low risk

RESULTS

At first, 33 clinical trials were found at Clinical-
Trials.gov, and the ongoing, terminated, or preclini-
cal trials (23 studies) were excluded. Three of the re-
maining studies were excluded because they did not
coincide with the research topic. Search results that
were consistent with the subject of this review were
selected (7 studies). The results of the reviewed clini-
cal trials have been checked in terms of the efficacy
and safety of the investigated therapies in the treat-
ment of PD. The search process used for the literature
review is depicted in Fig. 1.

Additional records identified
through other sources

Records identified through
database searching
(n=33) (=0

! j |

Records after duplicates removed
(n=33)

: |

Records screened Records excluded
(n=33) (n=23)

}

Full-text articles assessed Full-text articles excluded,
for eligibility with reasons
(n=10) (n=3)

l

Studies included in
qualitative synthesis
(n=7)

I

Studies included in
quantitative synthesis
(meta-analysis)
(n=0)

Eligibility

J

Included

Figure 1. PRISMA 2009 Flow Diagram [16] (for more information,
visit www.prisma-statement.org)

AADC (VY-AADCO1)

Aromatic L-Amino Acid Decarboxylase (AADC) is
the enzyme responsible for the synthesis of dopamine
from levodopa. As PD progresses, a decreased expres-
sion of AADC is observed, which is associated with
the loss of the dopaminergic nigrostriatal pathway.
This process causes an exacerbation of disease symp-
toms and a decrease in the effectiveness of Levodopa
treatment (patients must take increasingly larger
doses) [13]. AADC gene therapy has successfully
passed Phase 1 (conducted between 2013-2020) of
clinical trials in terms of safety and effectiveness in
the treatment of PD [17].

In this trial, the study medication VY-AADCO1
was administered to 15 patients in three doses di-
rectly into the striatum during real-time MRI-guided
neurosurgery. The vector was the non-pathogenic ad-
eno-associated virus 2 (AAV?2) viral vector of the Par-
vovirus family, which causes a mild immune response.
The study was carried out among patients aged 40-70
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years suffering from intermediate idiopathic Par-
kinson’s disease for at least 5 years. These patients
remained sensitive to dopaminergic treatment, and
the demand for medication decreased by an average
of 21-30% in the second-highest dose group at 36
months. Standard measures of motor function, glo-
bal impressions of improvement, and quality of life
were stable or improved compared with baseline at
12, 24, and 36 months following VY-AADCO1 admin-
istration. No serious side effects were noted, and any
minor effects disappeared over time.

Treatment resulted in increased activity of the
AADC enzyme in the striatum. The results of the
study in a specific group of patients indicate the safe-
ty and tolerance of VY-AADCO1 and the neurosurgi-
cal procedure. While AADC gene therapy offers new
possibilities in the treatment of PD, further research
should be carried out to obtain the optimal treat-
ment dose [18].

Another study investigated the safety of complete
AADC gene therapy with VY-AADC-01. Sixteen peo-
ple with developed PD, who were not administered
L-Dopa treatment, underwent surgery involving the
MRI-guided introduction of the drug with a viral
vector into the striatum of both hemispheres. The
procedure demanded the use of MRI during the pro-
cedure to control brain function. Participants were
instructed to record and monitor their health status,
and further investigations were performed consist-
ing of laboratory tests, cognitive functions, and as-
sessment of the patient’s condition by specialists.
This study has been completed, but no unequivocal
safety results have been published yet [19].

AAV-GAD

One of the causes of symptoms in PD is abnormal
neurotransmission within the basal ganglia pathways
responsible for deliberate movement. The pathology
within these brain regions is triggered by the lack of
inhibition caused by the decreased secretion of the
neurotransmitter gamma-aminobutyric acid (GABA).
One of the structures affected by this disinhibition
is the Subthalamic nucleus (STN). GABA-induced
over-excitement in the STN disrupts the transmis-
sion pathways associated with the Globus pallidus
(GP) and substantia nigra pars reticulata (SNpr). Due
to STN pathology, those regions (GP and SNr) also
have reduced GABA concentrations. AAV-GAD Gene
therapy uses an AAV viral vector associated with the
glutamate decarboxylase (GAD) gene and aims to in-
crease the synthesis of inhibitory neurotransmitters
in this area of the brain to restore the proper function
of neurons. The gene used in therapy is GAD, which
enhances GABA synthesis. This results in an increase
of GABA to normal levels.

In testing this therapy, 45 patients aged 30-75
years (suffering from progressive PD) were treated
with L-DOPA. Twenty-three of them underwent sham
surgery, and twenty-two received an intracerebral in-
jection of AAV2-GAD, and patients were reviewed 6
months later. There was a marked improvement in
the UPDRS in the group that received AAV2-GAD
compared to the placebo group. However, after ther-
apy, several postoperative complications and other
symptoms occurred, including a higher incidence of
dizziness and headache in AAV2-GAD patients [20].
No other side effects were noticed. Furthermore, the
safety study of AAV2-GAD therapy was positive [20],
being safe and well-tolerated by patients with PD [20,
21]. This novel therapy holds promise for a new ap-
proach to the treatment of PD, and it is possible that,
in combination with existing treatments, it would
make it easier for people with PD to cope with every-
day difficulties. However, this requires more research
to test the long-term effects of such therapy.

ProSavin

One of the treatments tested for PD is gene
therapy using ProSavin. This therapy consists of a
lentiviral carrier containing three genes, coding for
L-aromatic amino acid decarboxylase, tyrosine hy-
droxylase, and GTP cyclohydrolase I. The bilateral in-
jection of ProSavin is implemented into the striatum
of PD patients to stimulate dopamine secretion [22,
23]. Phase 1/2 clinical trials took place in both France
and the UK to ensure the safety and effectiveness of
the therapy, and to determine the dosage of ProSavin.
These studies involved 15 patients who were divided
into 3 groups. Each group was injected with different
dosages of ProSavin into the putamen (3 patients re-
ceived a low drug concentration, 6 patients received
a moderate dose, and 6 received a high dose). Then
researchers monitored the number and severity of
side effects and assessed the changes in the patient’s
motor skills using the UPDRS.

Patients who received Prosavin had to meet the
following criteria, namely being between 48-to-65
years of age, having a disease duration of more than
5 years with motor disorders, and having at least
50% response to oral dopamine replacement therapy.
The subjects did not take dopamine analogs during
the study. After the first 12 months of the trial, 54
side effects were found to be associated with taking
ProSavin (51 of them were mild and 3 were moder-
ate). The most common complications were dyski-
nesia (affected 11 patients) and on-off phenomenon
(9 patients). There were no serious adverse effects
associated with the therapy, and all patients had an
increase in mean scores on the UPDRS sheet after 6
and 12 months.
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ProSavin is safe for use in patients with advanced
PD. While the drug improved motor function in all the
participants, this did not reach significance compared
to baseline, according to the researchers. It is promis-
ing that Oxford Biomedica has developed a new drug
based on ProSavin, namely AXO-Lenti-PD, showing
even better improvement of motor function in stud-
ies conducted with macaque monkeys [24,25].

AAV2-GDNF

Glial cell line-derived neurotrophic factor (GDNF)
has protective properties for dopaminergic neurons,
the destruction of which is the likely cause of PD. The
aim of the clinical trial, conducted by a team of sci-
entists from the National Institute of Neurological
Disorders and Stroke, was to assess the safety and ef-
fectiveness of gene therapy involving the insertion of
a gene encoding GDNF into the putamen. The study
involved 24 patients who received treatment by a
neurosurgical operation to introduce an AAV con-
taining the GDNF gene (AAV2-GDNF). The patients
participating in the study were divided into 4 groups
of 6 people, and each group was administered a dif-
ferent dose of AAV2-GDNE.

Adults with PD, who showed a poor response to
conventional treatment, were enrolled in this study.
Other inclusion criteria were idiopathic PD, or the
presence of at least 3 of the following clinical symp-
toms: resting tremor, cogwheel rigidity, bradykinesia,
or postural reflex impairment.

For the first 5 years, patients were regularly moni-
tored for side effects of the therapy using methods
such as lumbar puncture and neurological examina-
tion. Then, their response to treatment was exam-
ined through clinical and laboratory tests, as well as
with the use of MRI. Unfortunately, the results of the
study have not been made available as of today, so it
is not yet possible to determine the safety and effica-
cy of therapy with the use of AAV2-GDNF [26, 27].

CERE-120

CERE-120 is another proposal for PD gene ther-
apy. It is again based on an AAV viral vector encod-
ing the neurturin gene (NTN). NTN is a neurotropic
factor that takes part in regulating survival and the
function of neurons. The premise of this therapy is
that gene transfer of NTN may improve the function
of neurons and protect against further neurodegen-
eration [28]. A completed open-label Phase One clini-
cal trial of CERE-120 confirms it is safe and effica-
cious for use in humans.

Twelve patients aged 35-75 years with a diagnosis
of bilateral idiopathic PD for at least 5 years with mo-

tor fluctuations (despite adequate oral anti-parkinso-
nian therapy) received bilateral stereotactic injections
using computer-assisted trajectory planning. One
dose of CERE-120 was implemented into the putami-
nal region of the brain. The study was conducted in
two groups, with half of the subjects receiving a low
dose, and the other half a high dose. Patients were
followed up for the next 12 months, and there were
no serious adverse events and no off-medication dys-
kinesia associated with the therapy. Off-medication
motor sub-score of the UPDRS was improved in all
patients, and the period without troublesome dyski-
nesia was significantly improved. CERE-120 proved
to be safe and effective, although the presented study
should be considered preliminary due to the small
number of patients, short monitoring time (1 year),
and open-label nature [29, 30].

Another study on the safety of CERE-120 therapy
was carried out on a group of 57 patients with PD. In
addition to determining the drug’s safety, the study
also aimed to monitor the anticipated therapeutic
effects. In the first phase of the study, 3 patients re-
ceived alower dose, and 3 received a higher dose of the
non-pathogenic AAV viral vector containing the gene
encoding the protein from the group of GDNF troph-
ic factors, namely neurturin. The drug was directly
inserted into dopaminergic neurons in the putamen
and the substantia nigra. In the second phase, 24 par-
ticipants received the actual dose of CERE-120, while
the other 27 underwent sham surgery without the
injection of medication. Participants were monitored
for 5 years after surgery to determine the impact of
CERE-120 on the course of PD. This study has been
completed and the results were published. The most
prominent adverse effects were incision site pain,
dyskinesias, and headache, all of which were associ-
ated with the surgery rather than the AAV2-NRTN
treatment. No subjects from phase 2 experienced any
clinically significant adverse events. Furthermore,
MRI scans performed after the procedure showed no
abnormalities. This research shows that CERE-120 is
a promising safe and efficacious PD therapy [31].

Discussion

In this review, we analyzed 7 completed clinical
trials, 5 of which had published results, and 4 of these
5 had satisfactory results [17, 19, 21, 25, 27, 30, 31].
The AADC gene therapy described above was con-
sidered safe and potentially effective. It can be used
as an adjunct to Levodopa therapy as patients who
underwent AADC therapy have a reduced need for
pharmacological interventions for PD [17]. Increased
activity of the AADC enzyme has been noticed in the
putamen in the medium of spiny neurons, which do
not degenerate in PD. It enables the creation of an
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alternative pathway for the conversion of levodopa
to dopamine. However, the therapy does not inhibit
the degeneration of dopaminergic neurons, so it does
not affect the progression of the disease, although
the quality of life and motor functions may be im-
proved by the therapy [18]. To accurately assess the
efficacy and dose required, further studies must be
carried out on a larger group of patients, using blind-
ing and randomization. CERE-120 has been shown to
be safe and effective. Patients improved their UPDRS
scores, and time without troublesome dyskinesias
was increased [30,31]. In addition, it has been shown
in animal studies that the transfer of the NTN-en-
coding gene can occur selectively to neurons of the
nigrostriatal pathway, and the effects of such therapy
may persist for at least one year. Although many of
the effects of CERE-120 therapy had significant clini-
cal importance, some of them (objective assessment
of timed walking and hand dexterity) turned out to
be statistically insignificant [29]. ProSavin was also
shown to be safe and effective, but the optimal level
of dopamine replacement was not achieved as pa-
tients required oral L-Dopa administration to maxi-
mize the therapeutic effect. That is why research on
OXB-2 (AXO-Lenti-PD) is being conducted, which,
in preclinical studies, has shown significantly greater
effectiveness than ProSavin [32]. The limitation of

gene therapies analyzed in this article is the inclusion
criterion for study patients, which was a moderately
advanced or advanced idiopathic form of PD. No data
showed the safety and efficacy of the tested gene ther-
apies in patients suffering from other variants of PD.
Furthermore, the above gene therapies require neu-
rosurgical intervention, and patients must be proper-
ly qualified for surgery, meaning not all patients can
participate due to co-morbidities or advanced age.
Furthermore, the cost of gene therapy can be very
high; a single administration of abopervovec used in
spinal muscular atrophy costs USD$2.125 million.
Another (non-gene) therapy involving the adminis-
tration of Factor XIII in hemophilia A costs between
USD$15-18 million. However, the administration of
abopervovec is once-in-a-lifetime, while Factor XIII
must be administered until the end of life. New gene
therapies are overpriced due to the “theory of second
best” effect (which concerns the situation when one
or more optimal conditions cannot be satisfied) [33].
The cost is also influenced by the rarity of the disease
and the rate of therapeutic effectiveness [34]. Hence,
the cost of gene therapy varies in different countries
from several thousand to several million USD [35].
The high cost may limit the group of therapy recipi-
ents to the richest patients. We failed to find a fixed
gene therapy cost in the targeting of PD.

Table 2. The scientific value of the studies mentioned earlier in the article: VY-AADCO01 (1), AAV-GAD, ProSavin, AAV2-GDNF, CERE-120 (1),
VY-AADCO1 (2), CERE-120 (2). The CERE-120 (2) is the most statistically powerful research [17, 19, 21, 25, 27, 30, 31]

Therapy Allocation Masking Time period Enrollment
VY-AADCO1 (1) Non-randomized | single October 2013 - January 24, 2020 15
AAV-GAD Non-randomized | None (open-label) August 2003 - August 2005 12
ProSavin Randomized None (open-label) January 2008 - August 2012 15
AAV2-GDNF Non-randomized | None (open-label) March 13, 2013 - February 4, 2022 25
CERE-120 (1) (AAV2-NTN) | Non-randomized | None (open-label) June 2005 - March 2007 12
VY-AADCO1 (2) N/A None (open-label) May 11, 2017 - August 10, 2021 16
CERE-120 2) ANVNTN) | Randomied | e urtdpnt s ot | Qe 202009 Novnberts, |

Clinical trials examining gene therapy to treat
PD are continuing, although ongoing research may
reveal different approaches. Due to the possibilities
offered by gene therapy, multiple investigations are
also being conducted on other neurodegenerative
diseases, such as Alzheimer’s disease [36] or Batten’s
disease [37].

Limitations

An important limitation encountered in this re-
view is the small number of completed clinical trials
for PD gene therapy. The patient groups are small,
and the choice of patients is not based on specific and

constant criteria (different ages, different disease
origins or types, different dominant symptoms, and
different ancillary treatments). This makes it difficult
to give a unanimous statement on the possibility
of using gene therapy in the treatment of PD. Final
judgment should be held until more research is com-
pleted.

CONCLUSIONS

The currently available PD treatments aim to re-
lieve symptoms of the disease but do not prevent the
loss of dopaminergic neurons. As of today, no therapy
has yet been approved to inhibit disease progression,
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but clinical trials on the treatment of PD with gene
therapy show promising results, and further investi-
gations should be held to determine what kind of pa-
tients would benefit. Because of the limited number
of people examined and inconsistent factors, there
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ABSTRACT

Background: We have been encountering pulmonary nodules more frequently due to increased lung cancer
screening programs and lung computed tomography imaging for other reasons. Although various guidelines
have been developed regarding pulmonary nodules, uncertainty continues regarding the follow-up and man-

agement of pulmonary nodules.

Aim of the study: To define the patient risk factors and pulmonary nodule characteristics that differentiate

malignant nodules from benign nodules.

Material and methods: Patients with pulmonary nodules detected between August 2014 and January 2019
in a university hospital were analyzed retrospectively. Data about patient risk factors (age, gender, smoking
history, occupational and environmental risk factors, comorbidities, cancer history, and family history) and
nodule characteristics (nodule diameter, nodule type, border properties, and nodule localization) were ob-
tained. The features of malignant nodules and benign nodules were examined.

Results: There were 40 patients with pulmonary nodules whose final diagnosis could be classified as benign
or malignant. The mean age was 63.28+12.06 years. Twenty-two (55%) patients were female. Eleven (27.5%)
patients had never smoked. Nineteen (47.5%) patients were asymptomatic. Two of the nodules were malig-
nant. There were no significant differences in mean age, gender, smoking history, comorbidities, occupational
and environmental risk factors, familial risk factors, nodule type, nodule localization, nodule size, or nodule
border properties between the benign and malignant nodules.

Conclusions: There is considerable overlap in nodule characteristics and patient risk factors between benign
and malignant pulmonary nodules. Despite a comprehensive clinical and radiological evaluation, it is not easy

to determine whether a nodule is benign or malignant.

KEYWORDS: pulmonary nodule, malignant, benign, chest computed tomography

BACKGROUND

Pulmonary nodules are lesions smaller than
30 mm that are completely surrounded by lung pa-
renchyma [1]. Many pulmonary nodules are detected
incidentally in cancer screening studies or in chest

computed tomography (CT) taken for another rea-
son. Following the detection of the pulmonary nod-
ule, the main problem arises in accurately assessing
and managing the possibility of malignancy.
Accurate identification and characterization of
malignant pulmonary nodules and the creation of
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Patient risk factors and nodule characteristics for differentiating benign from malignant pulmonary nodules

more precise algorithms for nodule management
will increase the chance of cure in lung cancer while
reducing expenditures, which will improve cancer-
related morbidity and poor quality of life due to
delayed diagnosis [2]. The ideal approach to pulmo-
nary nodule management is to avoid unnecessary
invasive procedures. A healthcare system report
from the United States declared that pulmonary
nodules were detected in approximately 25-30% of
all chest CT scans between 2006 and 2012, based
on which an estimated 1.57 million new pulmonary
nodules are detected each year. Only approximately
5% of detected nodules were diagnosed with lung
cancer within 2 years [3]. The main goal should be to
noninvasively distinguish malignant nodules, which
make up 5% of nodules, from the remaining 95% of
benign nodules.

Uncertainties regarding follow-up and manage-
ment of pulmonary nodules should be resolved
quickly. There are some risk models and follow-up
protocols, but their reliability has not been proven
[4]. One of them was developed by the Fleischner
Society [1]. In this article, observational experienc-
es from patients with incidental pulmonary nodules
detected on CT images in a university hospital man-
aged according to the Fleischner Society are pre-
sented.

AIM OF THE STUDY

The aim of this study was to determine the patient
risk factors and nodule characteristics that differenti-
ate benign pulmonary nodules from malignant nod-
ules.

MATERIAL AND METHODS
Sample

Patients with pulmonary nodules detected be-
tween August 2014 and January 2019 in the Depart-
ment of Chest Diseases of Akdeniz University were
retrospectively analyzed. We included all patients
with pulmonary nodules that had been followed ac-
cording to the Fleischner Society recommendations
during the period noted above. All patients were >18
years old. Only patients with thin-section (<1.5 mm)
thoracic CT images were included in the study.

Methods

Each patient’s age, gender, smoking history, oc-
cupational and environmental risk factors, comor-
bidities, symptoms, follow-up periods, and pathol-

ogy results of biopsy specimens were obtained from
the database. Pulmonary nodules were evaluated by
a radiologist. Nodule diameter was calculated as the
average of the longest and shortest diameters in the
axial, transverse, or coronal section images, whichev-
er was the largest. In patients with multiple nodules,
we evaluated the characteristics of the nodules with
the largest diameter. The lung localization (periph-
eral/central localization, right/left lung localization,
or lobular localization) and border properties of the
nodules were evaluated. Pulmonary nodules that re-
gressed or persisted at follow-up (2-year follow-up for
solid nodules, 5-year follow-up for ground-glass nod-
ules) or nodules without evidence of malignancy on
biopsy were considered benign. The features of malig-
nant nodules and benign nodules were examined.

Ethics

The study was approved by the Akdeniz Univer-
sity Faculty of Medicine Ethics Committee (date:
01.12.2021, decision no: KAEK-855). The study was
conducted in accordance with the Research and Pub-
lication Ethics Committee and the Declaration of
Helsinki.

Statistical analysis

Descriptive statistics were presented as num-
bers and percentages for categorical variables and as
means, standard deviations, and medians for con-
tinuous variables. The Kolmogorov-Smirnov test
was used to check whether the data conformed to the
normal distribution. Comparisons between groups
were made with Fisher’s exact test. Data analysis was
conducted using IBM SPSS Statistics, version 23.0
(IBM Corp., Armonk, NY, USA). A p-value of <0.05
was considered statistically significant.

RESULTS
Descriptive data

Twenty-four of the 70 patients with pulmonary
nodules did not continue with their follow-up exami-
nations. Six patients did not accept the recommend-
ed biopsy, although progression was observed on CT
images, and did not continue their follow-up. As a re-
sult, there were 40 patients with pulmonary nodules
whose final diagnosis could be classified as benign or
malignant (Figure 1). The mean age was 63.28+12.06
years. Twenty-two (55%) patients were female.
Eleven (27.5%) patients had never smoked, while 29
(62.5%) patients were active or passive smokers.
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70 Patients with
Pulmonary Nodules

Lost to Follow-up
24 Patients

46 Patients with
Pulmonary Nodules
and CT Follow-up

I

!

Nodule Remained
Stable or Regressed
38 Patients

)

¥

Nodule Progressed
8 Patients

Biopsy N/A
6 Patients

Benign Benign Malignant
30 Patients 8 Patients 0 Patient

Malignant Benign

Total 40 Patients
2 Patients 0 Patient

Figure 1. Study flow chart. CT: computerized tomography, N/A: not applicable

Main outcomes
Patient risk factors

Nineteen (47.5%) of the patients were asympto-
matic, and their nodules were detected incidentally.
Fourteen (35%) patients had chronic obstructive
pulmonary disease (COPD), one (2.5%) had intersti-
tial lung disease (ILD), and one (2.5%) had tubercu-
losis. Occupational and environmental risk factors
were present in seven (17.5%) patients. There was
a family history of malignancy in six (15%) patients,
and four (10%) of those were lung malignancies
(Table I).

Characteristics of the nodules

Eight (20%) nodules were solitary, 36 (90%) were
solid, 31 (77.5%) were localized in the right lung, and
31 (77.5%) were localized in the right and left upper
lobes. The mean nodule diameter was 6.85+3.88 mm.
The pulmonary nodules of three (7.5%) patients re-
gressed, while those of 35 (87.5%) patients remained
stable, and those of two (5%) patients progressed
during follow-up. The progression was significantly
higher in men than in women (chi-square: 4.00,
p=0.047). There were no significant differences be-
tween mean age, smoking characteristics, comorbidi-
ties, family history of malignancy, occupational and
environmental risk factors, nodule localization, or
characteristics of male and female patients (Table II).
Lung wedge biopsy was performed in two patients
whose nodules progressed and in eight patients with
stable nodules. As a result of these biopsies, the two
nodules that progressed were diagnosed as malig-
nant, but none of the stable nodules were diagnosed
as malignant.

Table I. Gender, age, first visit reasons, and personal and family
histories of the patients included in the study.

Variable Female Male Total
n 22 18 40
Age (years)
Mean 62.11+13.04 64.72+10.94 63.28+12.06
Minimum 24.79 45.72 24.79
Maximum 86.70 86.41 86.70

First Visit Reason Before CT

Asymptomatic 14 5 19

Symptomatic 8 13 21
Smoking History

Never smoked 10 1 11

Passive smoker 0 1 1

Active smoker 6 5 11

Ex-smoker 6 11 17

Family Malignancy History

N/A 12 5 17
No 5 12 17
Yes 5 1 6
e
Comorbidities
No 5 1 6
Yes 17 17 34
COPD/Asthma 4 10 14
Tuberculosis/
A TP

tous Disease

Interstitial

Lung Disease 0 1 1

Occupational and Environmental Risks

No 19 14 33

Yes 3 4 7

Age values are presented as mean and standard deviation.
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Table II. Characteristics of patients according to nodule course

Stable/

Table III. Characteristics of patients according to nodule patho-
logic diagnosis

NEEED Regression Progression P Variable Benign Malignant P
n 38 8 n 38 2
Gender 0.047 Gender 0.196"
Female 22 1 Female 22 0
Male 16 7 Male 16 2
Age (years) 63.3:12.36 62.59+7.59 0.878° Age (years) 63.30+12.36  63.00s5.13  0.973°
First Visit Reason Before CT 0.260° First Visit Reason Before CT 0.488°
Asymptomatic 19 2 Asymptomatic 19 0
Symptomatic 19 6 Symptomatic 19 2
Smoking History 0.577° Respiratory 15 1
symptom
Never smoked 11 4
Smoking History 0.924>
Passive smoker 1 0
Never smoked 11 0
Active smoker 11 1
Passive smoker 1 0
Ex-smoker 15 3
Active smoker 11 0
Family Malignancy Histor 1.000°
y i y y Ex-smoker 15 2
N/A 23 5
Age values are given as mean and standard deviation; * independent
No 10 2 samples t-test; ° Fisher’s exact test.
Yes 5 1
. N
Comorbidities 1.000 Table IV. Characteristics of nodules according to nodule diagnosis
No 6 1
Yes 32 7 Variable Benign Malign P
Occupational and Environmental Risks 0.176° n 38 2 0.364°
No 32 5 Solitary 7 1
Yes 6 3 Multiple 31 1
Age values are given as mean and standard deviation. The statistically Nodule Diameter 6.82+3.89 7.5+4.95 0.811°
omi o i Lag _teats b Fi 'e e
significant value is in bold; * independent samples t-test;  Fisher’s ex Nodule Type 1.000b
act test.
Solid 34 2
c L. . Non-Solid/
When the characteristics of the malignant nod- Ground-Glass 4 0
ules were examined, both of them were in males who Subsolid 3
ubsoll
had smoked an average of 40 pack-years. There was no
o . . Ground-Glass 1
significant difference between the mean ages of pa-
tients with benign and malignant nodules (Table III). Border Properties 0.085"
One of the malignant nodules was a solitary nodule, Smooth 28 0
while the other case had multiple nodules. Both ma- Irregular 10 2
lignant .nodules Yvere solid, with irregular borders, Nodule Localization 1.000"
and their mean diameter was 7.50+4.95 mm. One of J— s 1
entra
the nodules was located centrally and the other pe-
ripherally. One was located in the right lung, and one Peripheral 24 !
was located in the upper lobe (Table IV). Right/Left Lung Localization 0.704
When the characteristics of the benign nod- Right Lung 29 1
ules were examined, 24 (57.9%) were women, 27 Left Lung 30 1
(71.05%) smoked or used to smoke, and 21 (51%) .
. A Lobular Localization 0.769°
were asymptomatic (Table III). Thirty-one (81.58%)
of the nodules with a benign diagnosis were multi- Upper Lobe 29 !
ple. Thirty-four (89.47%) nodules were solid, one Middle Lobe 13 0
(2.63%) nodule was ground-glass, and three (7.89%) Lower Lobe 27 1

nodules were subsolid. The mean diameter of the be-
nign nodules was 6.28+3.89 mm. Ten (26.32%) had

Diameter values are given as mean and standard deviation; * independ-
ent samples t-test; ® Fisher’s exact test.
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irregular borders, 15 (39.47%) were located cen-
trally, 29 (76.32%) were located in the upper lobe,
and 30 (78.94%) were located in the left lung (Table
IV). When the nodules that were considered benign
by clinical radiological follow-up or were diagnosed as
benign by biopsy and those diagnosed as malignant
by biopsy were compared, there were no significant
differences in mean age, gender, smoking history,
comorbidities, occupational and environmental risk
factors, familial risk factors, or nodule type, localiza-
tion, size, or border properties.

DISCUSSION

In this study, we did not find any significant dif-
ferences between benign and malignant nodules for
the parameters of mean age, gender, smoking his-
tory, comorbidities, occupational and environmental
risk factors, familial risk factors or type, localization,
size, or border properties. The number, diameter,
type, marginal features, and localization, which are
related to the probability of a nodule being malignant
or benign, were insufficient to make a complete dis-
tinction between benign and malignant nodules. We
observed in this study that a nodule with a size less
than 8 mm could be malignant, or a nodule with ir-
regular borders could be benign. None of these fea-
tures is an absolutely accurate discriminator. Vari-
ous guidelines and risk scoring systems have been
developed to diagnose malignant nodules, but they
are also insufficient and inaccurate for discriminating
malignant nodules from benign nodules. Therefore,
methods that accurately distinguish a malignant
nodule from a benign nodule need to be developed.

Many pulmonary nodules are detected inciden-
tally due to frequent CT imaging for other reasons
or for lung cancer screening, which poses a chal-
lenge for physicians [5]. Morphological evaluation of
the nodule with CT imaging helps distinguish some
malignant nodules from benign nodules with high
sensitivity and specificity; however, in some cases,
it appears that benign and malignant nodules may
have similar morphological features. One of the CT
features is the localization of the nodule, which is
important for the assessment of malignancy risk.
Upper lobe localization has been found to increase
the risk of malignancy (1.9 times) [6]. In one study,
45% of malignant nodules were localized in the right
upper lobe [7]. Although it is known that upper lobe
nodules are more likely to be malignant, in our study,
3.23% of upper lobe nodules were malignant, and
30 (96.27%) were benign. Additionally, peripheral
or central localization may be associated with the
histological subtypes of some malignant nodules. It
was previously reported that adenocarsinomas and
metastases tend to be peripheral, while squamous

cancers tend to be centrally located [8]. In our study,
both malignant nodules were adenocarsonomas. One
was localized centrally, while the other was localized
peripherally.

In addition to localization, the relationship be-
tween the size of the nodule and malignancy has
been studied extensively, but the study results are
conflicting. Davies et al. reported in their study of
150 patients that the mean axial diameters of benign
and malignant nodules were 17.7 mm and 20.6 mm,
respectively, and they reported that there was no as-
sociation between nodule diameter and malignancy
risk [9]. On the contrary, Yang et al. reported a posi-
tive correlation between solitary pulmonary nodule
diameter and malignancy [10]. The malignancy risk
of solitary pulmonary nodules with a diameter of
5-10 mm was found to be 1.3%, whereas solitary
nodules with a diameter less than 5 mm had a malig-
nancy risk of less than 1%, even in high-risk patient
groups. Based on this study, the Fleischner Society
recommends not following up on nodules smaller
than 5 mm [11]. In our study, we observed that there
was no significant difference between the diameters
of benign and malignant nodules.

The malignancy risk of nodules varies depend-
ing on whether they are solid, pure ground-glass,
or mixed. The prevalence of malignancy has been
reported to be 7-9% in solid nodules, 18-59% in
pure ground-glass nodules, and 49-73% in mixed
nodules [12,13]. Although the study results are
inconsistent, in the largest lung cancer screening
study, ground-glass nodules were reported to have
the lowest risk of malignancy [14]. Most subsolid
nodules are temporary and are caused by infection
or bleeding. However, persistent subsolid nodules
have often been associated with adenocarcinoma. If
subsolid nodules have not disappeared during fol-
low-up, a longer follow-up period (5 years) is recom-
mended due to their slow growth rate [1]. Thirty-six
of the nodules in our study were solid, and two of
those were malignant. Both malignant nodules in
our study were solid.

Malignant nodules are more likely to have irregu-
lar lobulated or spiculated margins [15]. It is thought
that this border feature is due to the distribution of
malignant cells to the pulmonary interstitium. Con-
versely, benign nodules are expected to have smooth,
round border properties. However, there is a signifi-
cant overlap between the border properties of benign
and malignant nodules. In some cases of inflamma-
tion/infection, the nodule borders may be irregular,
while in some metastatic or primary lung cancers,
the nodule borders may be smooth. In our study, we
observed that bothmalignant nodules had irregular
borders. However, not all the nodules with irregular
borders were malignant. Among the benign nodules,
approximately one-quarter had irregular margins.

www.medicalsciencepulse.com
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In addition to nodule characteristics, patient risk
factors for malignancy should also be included in nod-
ule evaluation. Various patient characteristics have
been identified as risk factors for pulmonary malig-
nancy. These include advanced age, female gender,
current or previous smoking history, concomitant
diseases, such as emphysema and fibrotic lung dis-
ease, previous malignancy (thoracic or extrathoracic),
previous exposure to asbestos, radium, or uranium,
and family history of lung cancer [6]. In our study,
there were no significant differences between benign
and malignant nodules in terms of mean age, gender,
smoking history, comorbidities, occupational and en-
vironmental risk factors, or familial risk factors. Both
of the patients with malignancies were male.

Limitations

This study has some limitations. The low number
of patients included in this study can be considered a
limitation. It is thought that studies on larger patient
series can contribute to the literature on this subject.
The results of positron emission tomography CT were
not evaluated in this study. We considered a 2-year
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ABSTRACT

Background: Therapy based on medicinal cannabis or medical marijuana has attracted much international
attention in recent years.

Aim of the study: To assess the sale of medical marijuana in the Warminsko-Mazurskie Voivodeship be-
tween March 2019 and September 2020, estimate medical marijuana demand, and attempt to explain at least
some of the reasons for the identified discrepancies.

Material and methods: The study used data on medical marijuana sales in the Warminsko-Mazurskie
Voivodeship collected by the Voivodeship Pharmaceutical Inspectorate in Olsztyn.

Results: Medical marijuana is sold in trace amounts in the Warminsko-Mazurskie Voivodeship, although the
available data indicate a dynamic increase in sales.

Conclusions: Medical marijuana is available for sale in pharmacies in Poland in the form of pharmaceuti-
cal raw material. Currently, its sale, at least in the Warminsko-Mazurskie Voivodeship, is particularly small,
though it is very likely that its future sales will increase. Despite this, there are no readily available reliable
sources of information in Poland about the known benefits and dangers of medical marijuana use. In this
situation, reliable knowledge needs to be disseminated to doctors and patients to safely achieve its therapeu-
tic potential.

KEYWORDS: cannabis, medical marijuana, epidemiology, health policy

BACKGROUND Cannabis indica plant contain many chemical com-

pounds, of which tetrahydrocannabinol (THC) is the

Marijuana use for medicinal purposes was
prevalent for centuries in numerous cultures glo-
bally. However, many drugs containing marijuana
were prohibited in the early 20th century, despite
no evidence of harmful effects. Preparations of the

best-known psychoactive substance, including ap-
proximately 70 cannabinoids (CBDs) and over
400 other biologically active compounds. Indeed,
combinations and interactions of these CBDs
and other substances, such as terpenoids and fla-
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vonoids, result in the therapeutic effects of mari-
juana [1].

With the advent of work on possible therapeutic
applications of medical marijuana (MM), more and
more countries have gradually accepted marijuana
for medical use in many indications [2,3]. Canada
was the first country to legalize MM, which was only
possible following court judgments in cases against
severely ill people arrested by the police for growing
cannabis for personal use [3]. More recently, some
jurisdictions in the United States of America (USA)
have permitted the use of MM, with the law specify-
ing various medical conditions eligible for a doctor’s
recommendation. In the states where it is currently
available, marijuana is almost exclusively sold in drug
emporiums as raw material for smoking. Moreover,
individuals with MM cards in Hawaii were initially
allowed to cultivate three plants for personal use,
though this has recently increased to seven [4].

Other nations have legalized marijuana for medi-
cal use, including Australia, the Netherlands, Israel,
Germany, and the Czech Republic [3,5,6,7,8]. In Po-
land, the use of marijuana for medical purposes has
been debated for years, with the involvement of the
Ministry of Health and the ombudsman. As a result,
on 1% November 2017, the Act of the 7* July 2017
amended the Act on Counteracting Drug Addiction
and the Act on the Reimbursement of Drugs, Food-
stuffs for Particular Nutritional uses and Medical
Devices (Journal of Laws item 1458) entered into
force [9]. This new law legalized raw materials in the
form of herbs, resin, and all non-fibrous hemp ex-
tracts for preparing drugs in a pharmacy, which is
much cheaper than importing these materials. Un-
der these regulations, Polish patients can access MM
products at a local pharmacy and no longer have to
apply for products from abroad through direct im-
port [10].

Commissioned by the Polish Ministry of Health
on 26™ February 2018, the Agency for Health Tech-
nology Assessment and Tariffs (AOTiM) issued
a negative recommendation on the legitimacy of
granting consent for the reimbursement of products
containing CBDs for drug-resistant epilepsy, chronic
pain (including neoplastic disease, neuropathic pain,
and phantom pain), spasticity (including spasticity
in multiple sclerosis [MS]), algodystrophy, nausea
and vomiting associated with chemotherapy, and
MS [11]. Despite this, it should be emphasized that
the AOTiM recommendation does not discredit the
use of MM but recommends no indications for cost
refund from the state budget. Nonetheless, MM be-
came available in Polish pharmacies in January 2019.
It was sold as non-refundable preparations for ap-
proximately 60-65 Polish Zloty (PLN) per gram, while
the price of marijuana on the illegal market at that
time was around 50 PLN per gram [12]. Since then,

with a break between January and April 2020 due to
a change of importer, MM has been available in phar-
macies.

MM is defined in Poland as a pharmaceutical raw
material intended for the preparation of prescription
drugs and “non-fibrous hemp herb and pharmaceuti-
cal extracts and tinctures of non-fibrous hemp and
non-fibrous hemp resin” [9]. According to this defi-
nition, besides weighing portions of the dried plant,
prescription drugs such as extracts and tinctures can
be prepared.

Initially, only Cannabis sativa L. Red no 2 (trade
name of the product), containing 19% THC and >1%
CBD, was available. As of October 2020, according to
the List of Pharmaceutical Raw Materials [13], six
pharmaceutical raw materials intended for the prepa-
ration of prescription drugs in a pharmacy are issued
to two responsible entities, Aurora Deutschland and
Canopy Growth Polska, which include:

+ Cannabis flowering tops (flos) from Aurora
Deutschland GmbH with 22%THC and 1%CBD.

+ Cannabis sativa L. Red No 2

+ Cannabis flos from Aurora Deutschland GmbH
with 1% THC and 12% CBD.

+ Cannabis flos from Aurora Deutschland GmbH
with 20%THC and 1% CBD.

+ Cannabis flos from Aurora Deutschland GmbH
with 8% THC and 8% CBD.

+ Cannabis flos from Canopy Growth with 10%
THC and 7% CBD.

The list currently includes 18 items sold in pack-
ages ranging from 5 to 15 g for the dried preparations
and 10 and 30 ml volumes of the extract. These prep-
arations should be taken by vaporization, although
the herbs can also be smoked as joints.

It is thought that MM can treat many conditions,
the most common of which are epilepsy, pain, spastic-
ity associated with MS, nausea, posttraumatic stress
disorder, cancer, cachexia, glaucoma, human immun-
odeficiency virus (HIV), acquired immunodeficiency
syndrome (AIDS), and degenerative neurological con-
ditions [14,15,16,17,18,19,20, 21]. Additionally, MM
is potentially efficacious in the treatment of anorexia
and weight loss associated with HIV, irritable bowel
syndrome, Tourette’s syndrome, amyotrophic lateral
sclerosis, Huntington’s disease, Parkinson’s disease,
dystonia, dementia, traumatic brain injury, addic-
tion, anxiety, depression, sleep disorders, schizophre-
nia, and other psychoses [14,15,16,17,18,19,20,21].
Moreover, numerous analyses have provided mod-
est evidence of MM efficacy in treating adults with
chemotherapy-induced nausea and vomiting, chronic
pain, and MS-related spasticity, although short-term
use of oral CBDs improves patient-reported spastic-
ity symptoms. However, the effects of CBDs for these
conditions are modest, and there is inadequate infor-
mation on the assessment of their effects in other
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conditions [15]. Nonetheless, patients use marijuana
to treat medical conditions despite the lack of evi-
dence of its efficacy and often without any informa-
tion from their doctor [14].

The extensive diseases for which the effectiveness
of MM treatment is considered suggests that the
population of potential users could be substantial.
Indeed, data from the European Cannabis Report
shows that the Polish Pharmaceutical Chamber an-
ticipates that up to 300,000 patients in Poland could
qualify for medical cannabis [22].

AIM OF THE STUDY

The purpose of this study was to assess the sale
of MM in the Warminsko-Mazurskie Voivodeship be-
tween March 2019 and September 2020 and estimate
its demand. The study also aimed to explain at least
some of the reasons for the discrepancies identified.

MATERIAL AND METHODS

This non-experimental study analyzed data on the
sale of MM in pharmacies in the Warminsko-Mazur-
skie Voivodeship between March 2019 and Septem-
ber 2020 (18 months), which was obtained from the
Voivodeship Pharmaceutical Inspectorate. The data
only provided information on MM sold (in grams) in
a given month, with no sensitive information avail-
able on specific patients, diseases, or pharmacies.

The Voivodeship Pharmaceutical Inspectorate
performs the tasks of State Pharmaceutical Inspec-
tion in Poland and complies with the applicable regu-
lations [23]. In this regard, the purpose of the State
Pharmaceutical Inspection is to control, inspect, and
supervise the quality of marketed medicinal products
within the scope defined by the provisions of Pharma-
ceutical Law and other acts. This involves cooperation
with the Pharmacists Union and local Governments
to keep relevant registers of pharmacies, wholesalers,
manufacturers, and importers of drugs [23].

RESULTS

Estimates suggest that up to 300,000 people may
qualify to use MM in Poland, which has approximate-
ly 38 million inhabitants [21]. However, the Warm-
insko-Mazurskie Voivodeship has a population of
1.42 million [24], of which 10,000 to 11,000 patients
may need MM at an estimated daily dose of between
0.1 g and 1 g. This translates to around 1 to 10 kg
of consumption per day and between 30 and 300 kg
monthly. The amounts of MM sold in pharmacies in
the Warminsko-Mazurskie Voivodeship from when

it became available in the province until September
2020 are shown in Table 1 and Figure 1.

Table 1. The quantity of medical marijuana sold each month be-
tween 2019 and 2021 in the Warminsko-Mazurskie Voivodeship

Month Year Qu?;::x:;om Sale Date

3 2019 20 March 2019

4 2019 55 April 2019

5 2019 38 May 2019

6 2019 15 June 2019

7 2019 57 July 2019

8 2019 35 August 2019

9 2019 60 September 2019
10 2019 72 October 2019
11 2019 71 November 2019
12 2019 12 December 2019

1 2020 14 January 2020

2 2020 4,5 February 2020

3 2020 0 March 2020

4 2020 0 April 2020

5 2020 230 May 2020

6 2020 145 June 2020

7 2020 157 July 2020

8 2020 185 August 2020

9 2020 200 September 2020
10 2020 375 October 2020
11 2020 300 November 2020
12 2020 287 December 2020

1 2021 398 January 2021

2 2021 219 February 2021

3 2021 230 March 2021

4 2021 541 April 2021

5 2021 693 May 2021

6 2021 707 June 2021

7 2021 664 July 2021

8 2021 437 August 2021

9 2021 288 September 2021
10 2021 0 October 2021
11 2021 1010 November 2021
12 2021 1166 December 2021

The observed collapse in sales in December 2019
and April 2020 was due to the lack of availability of
MM preparations in Poland [25,26,27,28,29,30].
Meanwhile, the significant sales increase in May
seems to be a consequence of the prior four-month
shortage, as it was not accompanied by a significant
long-term upward trend. Therefore, there is no value
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Figure 1. The quantity of medical marijuana sold each month be-
tween 2019 and 2021 in the Warminsko-Mazurskie Voivodeship

in comparing the sales in May 2019 to May 2020. On
the other hand, a comparison of sales between June
and September 2019 to June and September 2020
demonstrates a threefold increase each month. From
June to September 2019, 164 g of MM were sold in
the Warminsko-Mazurskie Voivodeship, while a year
later, this quantity rose more than fourfold to 672 g.
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Figure 2. Comparison of medical marijuana sales in corresponding
months from 2019 to 2021 in the Warminsko-Mazurskie Voivode-
ship

Discussion

Comparing the sales level estimated and demand-
ed by the producers with the data presented in this
article demonstrates a substantial discrepancy. Even
assuming that the estimates adopted by the authors
are burdened with a large error, perhaps caused by
comparing the population of one Voivodeship with
the entire population of Poland, the discrepancy
between sales data and estimates is still enormous.
Nonetheless, the significant, slightly over 400%, in-
crease in MM sales in comparable months on a year-
to-year basis indicates that this difference will prob-
ably diminish quickly in the future.

Such a large discrepancy between the estimated
demand and current sales values may result from
many factors:

1. Errors in estimating the demand.

2. The relatively high cost of therapy in Poland, as-
suming a price of approximately €10 to €13 per gram,
adds up to around €450 per patient per month.

3. The lack of reliable knowledge within society
and the medical and pharmaceutical communities
about the use of MM results in the substance being
treated with great caution.

4. The recent increase in online services offering
MM prescriptions, which can be obtained in a short
period for a price of more than 100 PLN, after fill-
ing out a simple form. In addition, many recreational
users continue to buy the product from existing ille-
gal sources due to high prices in the pharmacy trade,
while they obtain individual prescriptions to get an
alibi for marijuana possession.

The authors are unable to substantively refer to
the estimates provided in the sources on the number
of patients in Poland who may qualify for the use
of MM, and this study did not aim to scrutinize the
cost of therapy either. However, the latter warrants a
more detailed discussion.

The lack of knowledge regarding MM has been
widely emphasized in the literature. For instance, the
research of Rogowska-Szadkowska et al. conducted
before the legalization of MM in Poland noted that
would-be Polish doctors were aware of the medici-
nal properties of marijuana, though the likelihood
that they would demand legal access to it was small.
Moreover, they knew little or very little of its ben-
efits, while the media reported almost daily about the
dangers of smoking marijuana and illegal plantations
[31]. In contrast, research by Braun et al. on the state
of knowledge among clinical oncologists in the USA
showed that 70% did not feel prepared to make clini-
cal recommendations for MM. The results of these
studies suggest that critical gaps remain in MM re-
search, medical education, and policy [32].

A study conducted among Polish doctors in 2020
revealed that more than half of the respondents had
never received any education on MM, and more than
90% declared a need to create clear guidelines for using
CBDs in practice [33]. In addition, a survey conducted
on adult patients in the USA showed that 7% used
marijuana for medical purposes often, despite a lack
of evidence of efficacy. Meanwhile, every fifth person
declaring the use of marijuana for medical reasons had
no attending physician, and every third person did not
inform their doctor about using marijuana [10].

In Poland, the primary source of MM knowledge
is the internet. Therefore, the authors browsed the
available Polish-language pages and divided them into
websites related to MM importers, vaporizer manu-
facturers, distributors, or medical clinics offering MM
therapy, and sites created by MM enthusiasts. Admit-
tedly, a cursory analysis of the former websites sug-
gests that the information available is consistent with
the current knowledge in this area. However, due to
the interests of web developers, it is natural to be cau-
tious about their credibility and complete impartial-
ity. Moreover, the sites created by enthusiasts are the
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most numerous and popular, with the highest index
in Google. These websites often contain general data,
highlight the benefits of using MM, have the appear-
ance of professional websites, and refer to scientific
data. However, a more careful analysis of the content
of these pages often indicates a one-sided presenta-
tion of the issue, such as a strong emphasis on the ad-
vantages of using MM and concealing or ignoring the
risks and negatives of the phenomenon. These pages
feature slogans, repeat popular opinions, and some-
times select scientific data or manipulate available
knowledge to display only the beneficial aspects of
using MM. Thus, the information contained on these
web pages should be treated carefully and critically.
Unfortunately, no generally available independent
websites (not qualifying for either of the categories
mentioned above) containing objective information
for professionals and interested patients were found.
As such, there are no reliable, independent, publicly
available sources of up-to-date information or state
of knowledge on MM, at least not in Poland.

Even if previous estimates of expected MM sales
were to be substantially corrected, an increase in its
sale and use should be accounted for, especially in light
of the wealth of information, not necessarily reliable,
made available in some media campaigns, which may
bring about various legal and social consequences. Un-
fortunately, no reliable and objective assessment of
these impacts has been offered yet. In a recently pub-
lished comprehensive review of the literature on the
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ABSTRACT

Background: Breast cancer (BC) therapies can cause toxic peripheral nerve injury resulting in postural con-
trol disorders and increased risk of falling.

Aim of the study: To determine the effects of gym and pool exercises on static postural control in female BC
survivors. In this regard, advanced stabilometric parameters, including center-of-foot pressure (COP) excur-
sions, rambling, and trembling, evaluated postural control.

Material and methods: This single group pilot included 11 females (30-65 years) treated for stage II-III BC
who completed chemotherapy and/or radiotherapy after breast-sparing surgery or mastectomy. The inter-
vention consisted of two 45-minute exercise sessions in the gym and one 60-minute session in the pool at
least once a week for six weeks. Static postural control measurements were recorded with participants stand-
ing with eyes open and eyes closed on a force plate, which recorded the range, root-mean-square (RMS), and
mean velocity of COP, trembling, and rambling.

Results: The pre-intervention and post-intervention values of stabilometric parameters obtained with eyes
closed were not significantly different. However, eyes open measurements showed significant increases in the
range, mean velocity, and RMS of COP, the range and RMS of rambling, and the mean velocity of trembling in
the medial-lateral direction (P<0.05).

Conclusions: The six-week intervention involving gym and pool exercises resulted in static postural control
changes in BC survivors. However, the results of this pilot study need to be verified by high-quality rand-
omized clinical trials.

KEYWORDS: breast cancer, physical activity, physical therapy, postural control
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A pilot trial evaluating static postural control after gym and pool exercises in females treated for breast cancer

BACKGROUND

Breast cancer (BC) is the most common malig-
nant tumor in females and one of the primary causes
of female mortality. In 2018, 2.09 million new female
BC cases and 0.63 million deaths were recorded glo-
bally [1].

BC therapies involve the risk of health complica-
tions, with surgical interventions and radiotherapy
leading to muscle injury, tissue necrosis, fibrosis,
and scars that deteriorate motor coordination [2,3].
Moreover, chemotherapy-induced peripheral neu-
ropathy (CIPN) disturbs proprioception, motor coor-
dination, muscle strength, and exercise capacity [4],
which impairs postural control and increases the risk
of falls [5,6,7].

BC prevention and management guidelines
underscore the ability of physical activity to posi-
tively modulate biological BC risk factors [8,9,10],
reduce body mass and estrogenic blood concentra-
tion, and increase the level of sex hormone-bind-
ing globulin [10]. They are also known to improve
adiponectin synthesis and insulin sensitivity, stim-
ulate hepatic and muscle metabolism of fatty acids
[8], reduce blood levels of glucose, glycated hemo-
globin, and insulin-like growth factor-1 (IGF-1),
and increase the concentrations of IGF-binding
proteins [9].

Physical exercises improve postural control and
reduce the risk of falls in females with BC, although
studies in this area are few and use different meth-
odologies. Indeed, only five randomized controlled
trials (RCTs) [11-15] and four pilot clinical trials
[16-19] have attempted to improve participants’ pos-
tural control using strength exercises [11], progres-
sive resistance training (of spine and limb muscles)
[12], sensorimotor exercises [14], exercises improv-
ing postural balance, endurance [15,19], resistance to
fatigue [17,18], and upper extremity flexibility [18].
However, only three studies included an all-female
BC cohort [14,18,19].

Schwenk et al. [13] divided 22 patients with
post-chemotherapy CIPN (only 2 [9.1%] had BC)
into two equal groups, an experimental group
(EG) and a control group (CG). The EG received
interactive game-based balance training 45 min-
utes per day, twice a week for four weeks, while
the CG participants exercised regularly at home.
After the intervention, the authors observed sig-
nificant reductions in hip, ankle, and center of mass
sway during standing in a feet-closed-position with
eyes open (P=0.010-0.022, except the anterior-pos-
terior [AP] center-of-mass sway) and semi-tandem-
position (P=0.008-0.035, except for ankle sway)
in the EG.

Vollmers et al. [14] studied 36 females treated
for BC, with the EG (n=17) performing sensorimo-

tor exercises twice a week for 12 weeks until the end
of therapy and for the following six weeks. Mean-
while, the CG (n=19) performed regular exercises
of their choosing at home. Subsequent analysis of
static postural control measurements in a standing
position with eyes open demonstrated a significant-
ly smaller sway area (cm?) in a monopedal stance
for the EG after chemotherapy (both legs, P<0.001)
and six weeks later (left leg, P=0.003; right leg,
P<0.001) than the CG. In the bipedal stance, the
EG’s sway area was significantly smaller than the
baseline after chemotherapy compared with the CG
(P=0.039).

This pilot trial aimed to determine the effect of
gym and pool exercises on static postural balance
measured with a force plate in BC-treated females.
Similar to other studies, the movement of the center-
of-foot pressure (COP) was assessed. However, sta-
bilometric parameters such as the root-mean-square
(RMS), rambling, and trembling were measured for
the first time in BC survivors.

AIM OF THE STUDY

The study aimed to determine the effect of gym
and pool exercises on static postural control in female
BC survivors. Traditional and advanced stabilometric
parameters, including COP, rambling, and trembling,
evaluated postural control.

MATERIAL AND METHODS
Study design

The intervention lasted six weeks and consisted
of gym and pool exercises under the supervision of a
physiotherapist. The study protocol was prepared to
comply with the amended 1964 Declaration of Hel-
sinki and was approved by the Academy’s Bioethics
Commission. The trial was registered with the Aus-
tralian-New Zealand Clinical Trials Registry: ANZC-
TRN12619001599167.

Setting and participants

All participants were treated at the same oncol-
ogy clinic, and their trial eligibility was assessed
against the following inclusion criteria: female, aged
30-65 years, stage II-III BC, underwent breast-spar-
ing surgery or mastectomy and chemotherapy and/
or radiotherapy, and consented to participate in the
study. The exclusion criteria included contraindica-
tions to physical exercise, pregnancy, recurrent BC,
and other malignancies and diseases, especially nerv-
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ous system and musculoskeletal disorders affecting
body balance.

Group allocation

The participants were enrolled in the trial by a
physician and informed in writing about its purpose
and design and that they could withdraw at any time
without prejudice to further treatment.

Patient characteristics and cancer
classification

Standard interviews, physical examinations, and
medical records provided participant demographic
information, and the TNM scale (primary tumor [T],
condition of regional lymph nodes [N], distant metas-
tasis [M]) assessed BC type and spread. Meanwhile, a
cell proliferation marker (Ki67), estrogen and proges-
terone receptor status, and epidermal growth factor
receptor (EGFr) expression established the biology of
the tumor.

Treatment

The participants received BC treatment accord-
ing to best clinical practice, accounting for the can-
cer stage and biology, concomitant diseases, and
their general condition. Treatment was interdisci-
plinary and involved surgical intervention, chemo-
therapy, hormonotherapy, immunotherapy, and ra-
diotherapy.

Breast cancer prevention, education,
and psychotherapy

All participants received written information
about BC prevention basics and were invited to par-
ticipate in twelve 45-minute meetings on BC preven-
tion and treatment, delivered twice a week over six
weeks. They also participated in peer-group support
sessions (eight 45-minute meetings) to reduce their
stress and anxiety levels.

Physical activity

The participants exercised twice a week for 45
minutes in the gym and once a week for 60 minutes
in the pool for six weeks under the supervision of a
specialist cancer physiotherapist. The gym exercises
aimed to stretch their chest, back, and shoulder mus-
cles and to improve general fitness and body balance.

Each gym session concluded with upper limb relaxa-
tion exercises and dynamic breathing exercises per-
formed in standing, sitting, and lying supine posi-
tions on the unoperated side, and involved the use
of balls, resistance tapes, and gym sticks. The pool
exercises aimed to improve postural balance and
strengthen their upper and lower limbs and torso
muscles and were performed in a standing position,
with participants’ feet touching or not touching the
bottom of the pool, depending on the depth of the
water. The gym and pool exercise methodology was
derived from the rehabilitation guidelines for females
recovering from BC [20].

Stabilographic measurements

Stabilographic measurements utilized a force
plate (AMTI, MA, USA), with participants stand-
ing quietly, barefoot, and with eyes open or closed.
Forces and torques were registered with a sampling
frequency of 100 Hz.

The quiet standing tests were performed before
the first and after the last training session. Dur-
ing measurements, the participants stood with feet
shoulder-width apart, arms hanging at their sides,
and their gaze fixated on a mark placed three meters
away at eye level. Each measurement (with eyes open
and eyes closed) lasted 30 seconds and was repeated
three times for reliability.

Calculations employed Matlab r2017b software
(Mathworks Inc., MA, USA). The raw COP signal was
computed from the registered forces and torques and
processed by a low-pass-4th-order Butterworth filter
with a 7 Hz cut-off frequency. The COP signal was
decomposed using Zatsiorsky and Duarte’s method
[21] to assess rambling and trembling. The following
parameters were calculated and analyzed: mean ve-
locity (V), range (Ra), and RMS of COP, rambling, and
trembling.

Outcomes
Primary outcomes

The primary study endpoint measured at week
six was static balance control in participants stand-
ing with eyes closed. It was assessed based on the Ra,
mean V, and RMS of COP, rambling, and trembling in
the medial-lateral (ML) and AP directions.

Secondary outcomes

The secondary study endpoint was static postural
control measured with eyes open after six weeks of
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intervention, assessed against the same set of param-
eters as the primary outcome.

Statistical analysis

All  computations used STATISTICA v.13.1
(StatSoft, Inc., OK, USA). The Shapiro-Wilk test ex-
amined variables for normality of distribution, and
most data had a non-normal distribution, perhaps
due to the small sample size. Consequently, the Wil-
coxon signed-rank test compared within-group re-
sults obtained pre-intervention and post-interven-
tion. The level of significance was set at P<0.05.

RESULTS

Between June 1%, 2019, and November 30%,
2020, 21 females were screened for the trial, with 12
meeting the inclusion criteria for study enrollment.
One female (8.33%) withdrew from the intervention
due to family problems. Among the remaining 11,
nine participated in all training sessions, one missed
two gym sessions and one pool session, and one was
absent from two sessions, one in the gym and one in
the pool. Statistical analysis was performed on data
obtained for the 11 participants (Figure 1).

[ Enrollment ] ‘ Assessedfor eligibity (n=21) ‘
Excluded for ineligibiity because not meeting
——*| inclusion criteria (n=9)
Allocation
Allocated to intervention (n=12)
Received allocated intervention (n=12)

Did ot receive allocated intervention (n=0)

|

Drop out of the study because of family problems (n=1: 8.33%)

l Analysis

Figure 1. Diagram flow of the study

Patient baseline characteristics

Table 1 outlines the baseline characteristics of
the participants. All were Caucasian with a mean age
of 57.63+6.42 years (Ra of 41-69) and a mean body
mass index (BMI) of 27.36+5.50 kg/m?. Seven had
stage I BC (63.6%), four (36.4%) had stage II BC, and
none presented with stage III BC. All participants un-
derwent conserving surgery for BC. Additionally, five
(45.5%) had chemotherapy, 10 (90.9%) had radio-
therapy, one (9.1%) had immunotherapy, and three
(27.3%) had hormonotherapy.

Table 1. Patient characteristics before therapy (n=11)

Characteristics Experit(t:le:;-t;a)l group

Age [years] (mean +SD) 57.63+6.42
Range [years] 41-69
BMI [kg/m?] (mean +SD) 27.36+5.50
Disease stage [n]

I 7 (63.6%)

I 4 (36.4%)

111 0 (0%)
Breast surgery type [n]

Breast conserving surgery 11 (100%)
Chemotherapy [n]

Yes 5(45.4%)

No 6 (54.5%)
Time since end of chemotherapy [n]

<6 months 2 (40%)

6-12 months 3 (60%)

>12 months 0 (0%)
Radiotherapy [n]

Yes 10 (90.9%)

No 1(9.1%)
Time since end of radiotherapy [n]

<6 months 6 (60%)

6-12 months 3(30%)

>12 months 1(10%)
Immunotherapy [n]

Yes 1(9.1%)

No 10 (90.9%)
Hormonal therapy [n]

Yes 3(27.3%)

No 8 (72.7%)

Primary outcome

The primary study outcome was static postural
control while standing with eyes closed. The post-in-
tervention tests were not significantly different from
the baseline (Table 2).

Secondary outcome

The post-intervention standing with eyes open
tests revealed a statistically significant increase in the
Ra COP (P=0.004), mean V COP (P=0.026), and RMS
COP (P=0.008) in the ML direction. The Ra rambling
(P=0.008), RMS (P=0.010), V trembling (P=0.016),
and RMS (P=0.041) were also significantly higher.
Other changes in the ML direction, including V ram-
bling (P=0.213), Ra trembling (P=0.110), and param-
eter changes in the AP direction, were non-signifi-
cant. Table 3 and Figure 2 provide detailed results.
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Table 2. Assessment of static posture control with eyes closed
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Experimental group (n=11)

Parameters
Pre-training Post-training p (pre vs. post) Effect size

Quiet Standing Eyes Closed AP

Ra COP(cm) 2.39 (1.89-2.65) 2.25(2.09-2.65) 0.477 0.21
Ra rambling (cm) 1.99 (1.69-2.37) 2.08 (1.85-2.42) 0.424 0.24
Ra trembling (cm) 0.84 (0.78-1.10) 0.97 (0.70-1.36) 0.790 0.08
RMS COP (cm) 0.46 (0.35-0.51) 0.46 (0.38-0.54) 0.374 0.11
RMS rambling (cm) 0.44 (0.32-0.45) 0.41 (0.36-0.53) 0.213 0.06
RMS trembling (cm) 0.09 (0.09-0.15) 0.10 (0.09-0.16) 0.929 0.28
V COP (cm/s) 0.96 (0.82-1.17) 0.98 (0.80-1.19) 0.657 0.20
V rambling (cm/s) 0.67 (0.58-0.83) 0.73 (0.55-0.78) 0.657 0.20
V trembling (cm/s) 0.55 (0.44-0.75) 0.65 (0.41-0.74) 0.929 0.28
Quiet Standing Eyes Closed ML

Ra COP(cm) 1.44 (0.95-1.78) 1.27(0.88-1.52) 0.328 0.29
Ra rambling (cm) 1.38(0.93-1.56) 1.06 (0.78-1.49) 0.248 0.35
Ra trembling (cm) 0.39 (0.30-0.60) 0.45 (0.20-0.48) 0.110 0.48
RMS COP (cm) 0.31(0.17-0.35) 0.21 (0.16-0.36) 0.328 0.29
RMS rambling (cm) 0.30(0.17-0.33) 0.19 (0.15-0.33) 0.248 0.35
RMS trembling (cm) 0.04 (0.03-0.07) 0.04 (0.02-0.05) 0.091 0.51
V COP (cm/s) 0.47 (0.36-0.60) 0.49 (0.31-0.59) 0.722 011
V rambling (cm/s) 0.37(0.29-0.46) 0.35 (0.27-0.46) 0.929 0.03
V trembling (cm/s) 0.23(0.14-0.34) 0.24 (0.09-0.28) 0.534 0.19

Data are presented as median (lower quartile and upper quartile); *p<0.05; Ra - range; RMS - root-mean-square; V - velocity; COP — center-of-foot-

pressure; AP — anterior-posterior; ML — medial-lateral.

Table 3. Assessment of static posture control with eyes open)

Experimental group (n = 11)

Parameters
Pre-training Post-training p (pre vs. post) Effect size

Quiet Standing Eyes Open AP

Ra COP(cm) 1.94 (1.61-2.64) 1.94 (1.39-2.08) 0.091 0.51
Ra rambling (cm) 1.83(1.44-2.42) 1.70 (1.40-1.91) 0.155 0.43
Ra trembling (cm) 0.59 (0.52-0.80) 0.51(0.44-0.67) 0.374 0.27
RMS COP (cm) 0.42 (0.30-0.57) 0.38 (0.29-0.44) 0.213 0.38
RMS rambling (cm) 0.41 (0.28-0.52) 0.33 (0.29-0.43) 0.248 0.35
RMS trembling (cm) 0.07 (0.05-0.09) 0.06 (0.04-0.07) 0.328 0.29
V COP (cm/s) 0.65 (0.59-0.75) 0.66 (0.55-0.87) 0.594 0.16
V rambling (cm/s) 0.49 (0.45-0.57) 0.49 (0.44-0.65) 0.534 0.19
V trembling (cm/s) 0.37 (0.25-0.46) 0.34 (0.23-0.49) 0.286 0.32
Quiet Standing Eyes Open ML

Ra COP(cm) 0.93 (0.85-1.37) 1.30(0.95-1.75) 0.004* 0.86
Ra rambling (cm) 0.90 (0.78-1.29) 1.14(0.87-1.70) 0.008* 0.80
Ra trembling (cm) 0.27 (0.15-0.40) 0.44 (0.21-0.52) 0.110 0.48
RMS COP (cm) 0.18 (0.18-0.29) 0.25(0.20-0.38) 0.008* 0.80
RMS rambling (cm) 0.17 (0.16-0.26) 0.23(0.18-0.37) 0.010* 0.78
RMS trembling(cm) 0.03 (0.01-0.04) 0.04 (0.02-0.06) 0.041* 0.62
V COP (cm/s) 0.36 (0.27-0.44) 0.47 (0.29-0.62) 0.026* 0.67
V rambling (cm/s) 0.30 (0.23-0.36) 0.32(0.26-0.41) 0.213 0.38
V trembling (cm/s) 0.16 (0.08-0.19) 0.21 (0.09-0.32) 0.016* 0.72

Data are presented as median (lower quartile and upper quartile); *p<0.05; Ra - range; RMS - root-mean-square; V — velocity; COP - center-of-foot-

pressure; AP — anterior-posterior; ML — medial-lateral.
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Figure 2. Pre- and post-training velocities for COP, Rambling and
Trambling in ML direction

Discussion
Statement and principal findings

Force-plate stabilometry is an advanced method
for assessing static and dynamic postural control in
people with balance disorders, such as the elderly
[22], patients with central nervous system disorders
[23], and those with peripheral neuropathies of vari-
ous etiologies [24,25].

Static postural control is assessed with eyes closed
and eyes open, with increased postural sway attrib-
uted to the impairment of righting reflexes that need
visual, vestibular, and proprioceptive information
to function [26]. The cause of increased sway when
standing with eyes closed is a proprioceptive rather
than a vestibular balance disorder and is concomitant
with peripheral neuropathies [27]. Increased postural
sway carries a greater risk of a fall when uncontrolled,
and controlled sway, even if strong, usually results
from a postural response to various motor require-
ments [28,29].

Miiller et al. [30] studied 35 patients with cancer
(BC=89%) and 35 healthy persons and confirmed
that chemotherapy leads to postural disorders. The
postural control parameters did not significantly dif-
ferentiate the cancer patients before chemotherapy
from the controls but were markedly different within
cancer patients before and after chemotherapy and
between cancer patients after chemotherapy and the
CG. The most serious balance problems were observed
in participants standing with their eyes closed [30].

Of the three known RCTs [13-15] investigating
the effects of physical exercises on static postural
control in post-chemotherapy patients, only one [14]
studied females treated for BC, and none used a train-
ing program similar to this study. Moreover, only one
trial [15] assessed postural control using a force plate.
The participants included females with CIPN symp-
toms following treatment for different types of can-
cer (BC=12 [32.4%)]) divided into an EG (n=19) and
a CG (n=18). They underwent moderate-intensity
endurance training on a stationary bicycle below the

individual anaerobic threshold for 30 minutes a day,
twice a week, for 12 weeks. Additionally, those in the
EG performed balance exercises for 30 minutes per
day, twice a week, for 12 weeks. After the interven-
tion, the sway path length of COP in a semi-tandem
stance with eyes open was significantly shorter than
the baseline in the EG (P=0.018), whereas it did not
change in the CG. As a result, the difference between
the groups was statistically significant (P=0.049).

Blaszczyk [31] argues that neither increased nor
decreased body sway in upright standing is conclu-
sive proof of postural control disorders. Similarly,
Portnoy et al. [23] concluded that higher values of
stabilometric parameters when standing with eyes
open did not necessarily point to postural control
problems. They measured and compared static pos-
tural control in healthy young adults (n=13; mean
age of 25.4+1.1 years), healthy elderly adults (n=11;
mean age of 64.5+3.5 years), and adults in a chron-
ic post-stroke state for a period of 6 to 18 months
(n=21; mean age of 61.4+10.1 years). The latter had a
significantly longer COP path length in quiet stand-
ing for 10 seconds with eyes open and eyes closed
than all healthy participants, as well as significantly
higher maximal COP V, but only when standing with
eyes closed. Interestingly, elderly healthy adults had
significantly greater COP path length when standing
with eyes open but not with eyes closed.

Solnik et al. [32] asked 12 volunteers (aged 28+3
years) to point to objects located in different places
and at different distances while standing on a force
plate. No association was found between the loca-
tion of the objects and the body sway indicators, but
correlations between comfort ratings and trembling
values were significant. The authors [32] concluded
that persons performing motor tasks with eyes open
focus more on subjective comfort than the amount of
postural sway.

According to studies on athletes, there is an as-
sociation between sport and static postural sway
[28,29]. Indeed, Negahban et al. [29] established that
athletes in sports requiring dynamic balance, such as
taekwondo, had significantly greater postural sway
than athletes in sports emphasizing static balance,
such as sport shooting. Furthermore, a study on
highly-trained karate athletes and untrained physi-
cal education students demonstrated that the former
had longer COP path lengths, larger rambling and
trembling trajectories in the AL direction, and larger
rambling trajectories in the ML direction [28].

The cited studies indicate that postural control
may depend on factors independent of health disor-
ders. For instance, studies on athletes [28,29] sug-
gest that increased but controlled body sway in a qui-
et standing with eyes open position may result from
adaptation to physical exercise. Similarly, increased
body sway in females treated for BC in this study may

Medical Science Pulse 2023 (17) 1
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signify that the intervention improved their postural
control. This observation requires further clinical re-
search to be confirmed.

Limitations

The main limitations of this pilot study were the
lack of blinding, the absence of a CG, and the small
sample size. In addition, the study did not assess the
long-term effects of the intervention. These limita-
tions will be addressed in future clinical trials.

CONCLUSIONS

The six-week intervention consisting of two 45-
minute exercise sessions in the gym and one 60-
minute exercise session in the pool per week did
not influence postural control while standing with
eyes closed in females treated for BC. Nonetheless,
the higher values for some stabilometric parameters
measured in the standing with eyes open position,
including the Ra, mean V, RMS of COP, Ra rambling
and RMS, and mean V of trembling, suggest their
postural control may have slightly improved. This
observation requires further high-quality RCTs to be
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ABSTRACT

Background: The Creighton Model is a standardized method of observation based on a couple’s knowledge
and understanding of the natural processes of the times of fertility and infertility, as well as health indicators.
The affliction of infertility is a significant problem and a challenge for modern medicine. There is a need for
targeted activities that could provide education in the field of prophylaxis and teach patients how to make
procreative decisions. These activities could be undertaken by midwives.

Aim of the study: To introduce the Creighton Model as a tool for monitoring a woman’s health and fertility
during meetings between infertile couples and midwives, who play a crucial role in emotionally and edu-
cationally supporting women and their partners and creating safe conditions for couples during obstetric
consultations.

Case report: The patient was a 41-year-old woman who was being treated for infertility for eight years. She
has numerous diseases, has undergone several gynecological procedures and operations, and is under con-
stant specialist medical care. Due to a desire to get pregnant, she and her husband follow the recommended
treatment, have regular intercourse, and remain in an exclusive relationship.

Conclusions: Use of the Creighton Model can detect abnormalities in the functioning of the body and then
treat them. The process of infertility treatment using NaProTechnology includes methods recommended by
PTMRIE and SPiN PTGP. Many factors affect the health and fertility of women and couples. Attention should
be paid to applying a holistic approach to the patient. The role and presence of the midwife in diagnosis and
treatment throughout the infertility process is currently insufficient, and there is room for change. Emo-
tional and educational support, as well as building a sense of security during consultations with a midwife,
are of key importance these days.

KEYWORDS: infertility, NaProTechnology, Creighton Model System, midwife visit, interview with infertile
couple, health monitoring

BACKGROUND social and demographic phenomenon. Infertility is
defined as a condition in which a couple who have

Reproductive failures are a serious problem and regular intercourse and plan to have children do not

a challenge for modern medicine. It is a worrying become pregnant after 12 months [1,2,3,4]. This
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condition affects approximately 10-16% of people
of reproductive age. In Poland, there are approxi-
mately one million infertile couples. However, a lack
of knowledge about one’s sexuality and fertility can
lead to failure to seek diagnosis and treatment [5].
Therefore, there is a need to intensify activities aimed
at educating society about infertility prevention, as
well as education in the field of reproductive deci-
sions and having a favorable lifestyle. Important in
this is both the educational and supportive roles of
the midwifery profession, as well as the preventive,
health-promoting function for the woman and her
family and the caring, diagnostic, and therapeutic
functions that are within the purview of midwives.
Community midwives could play an important role in
this. Many women and couples diagnosed with infer-
tility are burdened by psychological factors, but life-
style, nutrition, observation of menstrual cycles, and
conscious preparation for conception are also factors
that can affect fertility. When untreated, the result
can be greater psychological burden, more frequent
depression, reduced quality of life, and far-reaching
social changes.

The article presented here responds to the lack of
scientific studies on the topic of the role of midwives
during the process of infertility treatment and pro-
vides helpful tools for working with infertile couples.

Development of the subject matter,
Creighton Model System
as a diagnostic tool in partner infertility

Among other roles, the midwife is competent in
teaching methods of observing menstrual cycles and
analyzing the results of these observations. One of
the methods used by couples undergoing infertility
treatment is the Creighton Model System.

The Creighton Model is a highly standardized
modification of the Billings method. It is based on
the couple’s knowledge and understanding of the
natural processes of fertility and infertility. It is the
only system that provides such complete and, at the
same time, detailed, standardized information on a
woman’s procreative ability. The unified and unam-
biguous markings mean that each instructor of this
method and couples using it apply the same symbols
and expressions. Using the Creighton Model can also
help identify indicators of health and disease in the
woman’s body.

Three elements are observed in the Creighton
Model - development of mucus symptom, menstrua-
tion, and noting of so-called “dry days”. It has been
noticed that the characteristics of cervical discharge
secretions change during the menstrual cycle. As
ovulation approaches, the elasticity and clarity of the
discharge increase, while its viscosity decreases. This

provides information about the presence or absence
of ovulation. The last day of discharge secretion is
called the Peak day.

Cards containing red markers (which indicate
days with bleeding), green markers (which indicate
dry days), white markers with a baby (which indicate
days with mucus), and green markers with a baby
(which indicate dry days that are fertile — three con-
secutive days after the Peak day) are used. On the
card, you can also find such markings as the letter P
(represents the Peak day and is written on the white
tag with the child), the numbers 1, 2, and 3 (which
are written on the three consecutive stamps after the
Peak day), the letter I (intercourse), and the abbre-
viation SBP (breast self-examination on the seventh
day of the cycle). On the back of the card there is also
a key with definitions used during everyday observa-
tions [6].

What is important to note is that all observations
are made outside the body at the vaginal orifice. Dur-
ing the observation, the following three features are
assessed: the sensation that accompanies the wiping
of the vaginal orifice with paper, the elasticity and
consistency of the secretion, and the color of the se-
cretion. None of these elements can be overlooked or
disregarded.

The Creighton Model can serve women and cou-
ples not only during the reproductive period but also
throughout their procreative life. It is a source of
knowledge about a woman’s health from puberty to
menopause [1,2,3]. The teaching of fertility monitor-
ing could be in the hands of midwives.

AIM OF THE STUDY

The purpose of the study was to introduce the
Creighton Model as a diagnostic tool for obtaining
information about a woman’s health and fertility
status and to learn about the midwife’s responsibili-
ties in the care of couples undergoing treatment for
infertility.

MATERIAL AND METHODS

Care was provided for a woman and her partner
who were in the therapeutic process of infertility dur-
ing the period from September 1st, 2021 to March
31st, 2022. This included an interview with the cou-
ple, as well as a retrospective analysis of menstrual
cycle observation cards using the Creighton Model
from August 11th to December 31st, 2017, an analy-
sis of medical records, their own observations, and an
educational conversation with the couple. The proc-
ess of treating the patient was supplemented with
original questions for the interview in the field of
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the diagnostic and therapeutic processes of infertil-
ity. The couple provided informed consent to provide
documentation and participate in the study. The in-
terview, educational conversation, and own observa-
tions were carried out via an online conversation us-
ing the Zoom communication platform. In December
2021, a one-hour-long online interview was conduct-
ed to interview the couple and review their medical
records. Subsequently, telephone contact with the
patient was maintained in order to expand knowl-
edge about her health condition and to monitor the
course of her menstrual cycles. In March 2022, an
educational and emotionally supportive meeting was
held online for the couple based on a proprietary con-
sultation plan.

CASE REPORT

A 41-year-old female patient treated for infer-
tility since 2014 was suffering from endometriosis,
polycystic ovary syndrome, insulin resistance, celiac
disease, and bipolar disorder. During her infertility
treatment, she underwent numerous gynecological
procedures and surgeries (hysteroscopy in 2013,
2014, and 2019; laparoscopy in 2015 and 2017) [7].

She is under constant medical care from gynecolo-
gists, endocrinologists, and psychiatrists. She also
consults with a Creighton Model instructor when
needed. She regularly takes medications for her dis-
eases (Glucophage 2000, Medikinet CR, Letrox 75,
Acard, ACC, Lametta, and Utrogestan). During in-
fertility diagnostics, Ureaplasma parvum, Ureaplasma
urealyticum, Mycoplasma hominis, and Mycoplasma
genitalium bacteria were identified in her vagina[8].
After repeated antibiotic therapy, no bacteria were
found as of 2021. The patient was aware of the need
to increase her physical activity, consume a special-
ized diet, and possibly receive psychological support
[9,10,11,12,13].

Due to their desire to become pregnant, she and
her husband (41 years old) were applying the rec-
ommended treatment, having regular intercourse,
and living in an exclusive relationship. The partner
was also educated about the factors affecting semen
quality [14]. Due to the numerous conditions of the
couple, the prognosis for them to conceive was un-
certain.

Table 1 presents a proposal for an interview form
to be used during a visit conducted by a midwife with
a couple during the diagnostic and treatment process
of infertility.

Table 1. Interview questions regarding the diagnostic and therapeutic process of infertility

Interview questions regarding the diagnostic and therapeutic process of infertility

Female - General Information

Patient’s data/name and surname/book number from the patient’s medical records:

Age:

Past and current chronic diseases, surgeries, and treatments:

crine, sensory organs):

Ailments from individual systems (circulatory, digestive, respiratory, nervous, urinary, joint/muscular, endo-

Regularly taken medications:

Allergies:

Blood group:

Height:

Body weight:

BMI:

Current emotional state:

diseases, including depression, anxiety, psychoses, and others?

Psychological aspects: Have you ever been diagnosed with mental difficulties or have you visited a psycholo-
gist, psychotherapist, or psychiatrist? Have you been diagnosed with mental health disorders or psychological

Family interview

Presence of diseases in the family (whether there was a problem with infertility among parents or grandparents,
as well as heart disease, cancer, other chronic diseases, and genetic diseases):

Obstetrics interview

Number of pregnancies:

Number of miscarriages:

in the child, whether the child was assessed as healthy after birth:

Births: year, method of pregnancy completion, sex of the child, alive/dead, full-term/not full-term, single or
multiple birth, in which week of pregnancy, any diseases and/or developmental and genetic defects diagnosed

Medical Science Pulse 2023 (17) 1
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Table 1 contd.

Gynecological interview

First menstruation:

Nature of the menstrual cycle:

Cycle duration and regularity:

Gynecological operations:

Vaginal biocenosis:

Diseases relevant to infertility therapy (please enter +/-)

Endometriosis

Polycystic ovary syndrome

Ovarian cysts

Uterine fibroids

Urinary incontinence

Abnormal bleeding

Soreness during sexual intercourse

Gynecological cancers (if yes, what kind)

Irritable bowel syndrome

Other medical conditions (please specify)

Male - General Information

Patient’s data/name and surname/book number from the patient’s medical records:

Age:

Past and current chronic diseases, surgeries, and treatments:

Ailments from individual systems (circulatory, digestive, respiratory, nervous, urinary, joint/muscular, endo-
crine, sensory organs):

Regularly taken medications:

Allergies:

Blood group:

Height:

Body weight:

BMI:

Current emotional state:

Psychological aspects: Have you ever been diagnosed with mental difficulties or have you visited a psycholo-
gist, psychotherapist, or psychiatrist? Have you been diagnosed with mental health disorders or psychological
diseases, including depression, anxiety, psychoses, and others?

Family interview

Presence of diseases in the family (whether there was a problem with infertility among parents or grandparents,
as well as heart disease, cancer, other chronic diseases, genetic diseases)

Diseases relevant to infertility therapy (please enter +/-)

Soreness during sexual intercourse

Tumors of reproductive organs (if yes, what kind)

Irritable bowel syndrome

Other diseases (please specify)

For the couple

Diagnosis of infertility and observation of menstrual cycles

Have you been treated for infertility and for how long?

Did you have children before treatment?

Did you have children or were you diagnosed with infertility before starting cycle observation with the
Creighton Model?

Why did you start observing cycles using the Creighton Model, and how long have you been observing them?

Have you used infertility diagnostic methods and, if so, what methods?

Have you used any methods of infertility treatment? (if yes, what kind)

www.medicalsciencepulse.com
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Table 1 contd.

Have you/do you use alcohol, cigarettes, or illicit drugs? (if yes, how much and how many times per week)

Have you used hormonal contraception? (if yes, what kind and for how long)

Do either of you have jobs where you are exposed to toxic agents? (heavy metals, pesticides, solvents, phtha-
lates)

Do either of you have a job where you are exposed to ionizing or non-ionizing radiation and high temperature?

Do either of you do physical work that involves heavy lifting?

Do either of you have a job where you are exposed to stress?

Do either of you work shifts, including night shifts? (if yes, on what system)

Do you play sports? (if yes, please write who does what sport and for how long, how many times per week)

How often do you eat processed food? (fast food, pizza, ready meals)

What is the average number of hours of sleep for each of you?

Have you ever been diagnosed with diseases such as measles, mumps, rubella, and viral parotitis? (if yes, which
and in what year)

Have either of you ever been diagnosed with gonorrhea, chlamydia, or herpes?
(if yes, which one and in what year)

Have either of you been diagnosed with gastric and/or duodenal ulcers?

Do either of you have high blood pressure?

Have either of you ever been diagnosed with a hormonal disorder related to a disturbance in the functioning of
the pituitary gland, hypothalamus, pancreas, or thyroid gland (hypothyroidism, hyperthyroidism, Hashimoto’s
disease)?

Have either of you taken hormonal drugs?

Have you been diagnosed with obstruction or lack or abnormal anatomy of the vas deferens, fallopian tubes,
ovaries, or testicles?

Have you been diagnosed with anovulation or abnormal levels of any hormones (female and male)?

Have either of you been diagnosed with an autoimmune disease? (including allergies)

Have either of you been diagnosed with obesity and/or insulin resistance, diabetes, or heart disease?

Have you ever been diagnosed with gynecomastia (breast enlargement)?

Have you ever had genital injuries?

Have you ever been diagnosed with testicular hydrocele, varicocele, or other genital diseases?

What advantages do you currently see in observing your cycle using the Creighton Method: is it easy, under-
standable, helpful?

What shortcomings do you currently see in observing your cycle using the Creighton Method: is it difficult,
perhaps not always clear, does not add anything, or is difficult to interpret?

What recommendations have you received from the NaProTechnology doctor and cycle instructor or other
specialists?

Interview on the course of observation of menstrual cycles by the couple in the last six months, including
whether observations were carried out, whether they were carried out regularly and in detail, the duration and
nature of menstrual bleeding observed, the regularity and nature of menstrual cycles, predominant vaginal dis-
charge, and observed changes in subsequent menstrual cycles, with particular emphasis on the last cycle chart.

Figures 1-4 present the analyzed cards of ob-
servation of menstrual cycles of a woman with
infertility[6].

In the presented cycle, menstruation lasted nine
days. However, it was scanty, which may indicate hor-
monal disorders. The bleeding was followed by a dis-
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Figure 1. Cycle 8.09-04.10

charge that was moist and unlubricated at first, then
very stretchy and white, until it became even more
stretchy and transparent. The next day was Peak day. every day.
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In this cycle, bleeding lasted 11 days. It was rath- cle. The last day of discharge occurrence was Peak day,
er meager, which may suggest hormonal disorders. followed by a moist, non-lubricating discharge. The
This was followed by a very stretchy discharge that cycle ended with dry days.

changed from opaque to transparent during the cy-

R3]

st LM

date 02.12] 03.12| 0a12| osizf o612( o712] eei2| osi2| 10.12] 1112
description HML oML [ v | eBx2 | eEx2 | B2 :

uym 802 | 60

SBP

Figure 3. Cycle 4.11-1.12

After eight days of bleeding, a white, medium tion, which is considered dry days by the Creighton
stretchy discharge was observed, which then turned Model recording standard. Dryness was observed at
into a very stretchy and transparent discharge. After the end of the cycle. This is the correct cycle.

Peak day, there was a wet discharge without lubrica-
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Figure 4. Cycle 2.12-31.12

In this cycle, menstruation lasted eight days. post-Peak phase. This may indicate inflammation
However, it was scanty, which may indicate the pres- of the uterus and the presence of bacteria from the
ence of hormonal disorders. After the bleeding, a dis- Ureaplasma and Mycoplasma groups.
charge could be observed, which from a little stretchy Table 2 presents the plan for an educational and
and opaque became very stretchy and transparent. support meeting conducted online by a midwife with
After Peak day, no discharge was seen, and the wom- a couple in the process of the diagnosis and treat-
an felt dry. This was followed by an opaque discharge ment of infertility, based on the example of the case
of medium stretchiness, which is abnormal in the described above.

Table 2. Plan of the educational and support meeting in the online form

Plan of the educational and support meeting in the online form

1. Say hello and connect with the couple.

2. Make reference to the last meeting. Clarification of doubts about the couple’s answers and updating of test results and the couple’s health
status.

3. Presentation of the results of the case study along with irregularities in lifestyle and health.

4. A proposal to thoroughly analyze the composition, regularity, and method of preparing meals. Suggesting the creation of a “meal observation
diary” in which the patient will record the hours and composition of meals eaten.

5. Due to celiac disease, polycystic ovary syndrome, and insulin resistance, education of the patient in the use of a diet that is limited in choles-
terol and saturated fatty acids and rich in fiber. Presentation of relevant products and dishes that meet the above requirements.

6. Due to the lack of physical activity and the occurrence of endometriosis, suggesting that the patient perform regular physical activity. Presenta-
tion of ways and places where physical activity can be performed. Conversation with the patient about the forms of enforcing regular physical
activity.

7. Patient education in the field of pelvic floor muscle exercises, presentation of example exercises, and people who are specialists in this field.
Sensitizing the patient that, due to numerous gynecological surgeries, she is at risk of stress urinary incontinence.

8. Due to numerous hormonal disorders, recommending that the patient have regular contact with a gynecologist-endocrinologist along with
regular control of hormone levels.

www.medicalsciencepulse.com
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Table 2 contd.

medical recommendations in this regard.

9. Drawing the patient’s attention to further careful observation of cycles due to the risk of cervical inflammation and the presence of hormonal
disorders. Conversation with the patient about current control of the level of sex hormones. If necessary, confirmation or clarification of previous

10. Conversation with the patient about her experience of trying to conceive. Depending on the needs, providing mental and emotional support.
Draw her attention to the importance of conversations between spouses and seeking mutual help.

11. Due to disorders in semen quality, talk with the patient’s partner about the factors affecting semen quality.

wife.

12. Conversation with the patient about the role of the midwife in the diagnosis of infertility, referring to her personal experience with the mid-

13. Question time for the couple. Dispel any doubts.

14. Arrange a date for the next meeting.

15. End the conversation.

Discussion

The program used by the couple described in this
article stems from “Naprotechnologia”. This is the
Polish term for the NaProTechnology trademark,
which has been registered by the Pope Paul VI In-
stitute dealing with natural fertility planning. It as-
sumes that infertility is caused by a specific reason,
and after determining the reason, causal, surgical,
or conservative treatment should be applied. It does
not include such infertility treatment methods as in
vitro fertilization (IVF) or artificial insemination,
which are recommended by the Polish Scientific
Societies[15,16].

According to the recommendations of PTMRIE
and SPiN PTGD, it is recommended to start diagnos-
tics for infertility in women under 35 years of age
after one year of regular intercourse without conceiv-
ing. A holistic approach to the problem of noticing all
elements of biopsychosocial health is recommended.
Due to the stress associated with failures in having
children[17], psychological consultation should be
considered. An important element is also the elimina-
tion of harmful factors (improper diet, use of stimu-
lants, smoking, excessive alcohol consumption). It is
also important that all activities are aimed at achiev-
ing the goal of a normal pregnancy and giving birth
to a healthy child[18].

In the standard diagnostic procedure, it is impor-
tant to determine the cause of infertility and to im-
plement individualized and optimal treatment[19].
To begin with, the function of the ovaries (whether
ovulation is occurring), the anatomy of the female
reproductive system (whether the fallopian tubes are
patent and the structure of the uterine cavity), and
semen analysis (assessment of parameters) should
be assessed[18,20,21]. In the initial phase of diagno-
sis, the presented patient was referred for tubal pat-
ency testing, ultrasound of the reproductive organs,
genetic testing, and basic blood tests, including hor-
monal tests. The man also had an ultrasound of the
reproductive organs, as well as semen quality testing
and genetic testing.

When comparing infertility treatment between
NaProTechnology and IVE, which is a component of
assisted reproductive technology (ART), there are dif-
ferences between the two methods, butitisalsoworth
considering their commonalities. The use of ART car-
ries the risk of complications for mothers and chil-
dren. The complications that may occur include, for
example, the occurrence of ovarian hyperstimulation
syndrome, the presence of multiple pregnancies, and
the risk of premature birth, as well as the occurrence
of genetic defects in the offspring or future cancer
[22,23,24]. The NaProTechnology method focuses on
identifying and treating the cause of infertility. In do-
ing so, it improves the patient’s gynecological health
and restores reproductive function. ART methods
involve a huge financial expenditure and uncertain
success outcomes. The use of NaProTechnology also
involves some financial expenses, but the cost of
treatment is much lower. Furthermore, overcoming
the cause of infertility allows the couple to conceive
again in the future, while the IVF method is designed
to produce one pregnancy. If the couple desires to
have more children, IVF would once again involve
another very large financial expenditure [22,23].
NaProTechnology and ART have the same goal of
obtaining a pregnancy and having a healthy baby.
However, infertility in about 50% of cases is due to
genetic conditions, so conceiving a child through IVF
increases the occurrence of harmful genetic variants
in the community [23,25]. In NaProTechnology, no
such phenomenon occurs.

Among the medical community, there is a no-
ticeable lack of awareness regarding the compe-
tence of community midwives. It should be noted
that the couple described in this article reported
that they had not once interacted with a midwife
throughout their entire infertility diagnosis. Ac-
cording to a survey of NaProTechnology patients, as
many as 47.52% of those surveyed said they would
like to be educated by a midwife about lifestyle, and
40.59% of couples said they would like a midwife to
be the person to teach them about monthly cycle
observation[26].
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Inlight of the Act on the Profession of Nurses and
Midwives, midwives are qualified to educate in the
field of preparation for life in the contexts of family,
parenthood, fatherhood, and motherhood. They can
also teach methods of fertility recognition, educate
on the prevention of female diseases and gynecologi-
cal and obstetric pathologies, and provide advice on
nutrition and overall health [26,27]. A primary care
midwife, having regular contact with her patients, is
able to recognize early fertility problems and direct
affected couples to specialists. It seems important
to include midwives in the diagnostic and treatment
processes of couples burdened with infertility and to
competently schedule consultation visits with the in-
fertile couple.

Study limitations

The first limitation of this paper is that it ana-
lyzed a single couple. Future work should focus on
comparing the diagnostic and therapeutic processes
of multiple couples treated for infertility with NaPro-
Technology using the Creighton Model. Second, this
article is based on only a few scientific reports by
various authors in peer-reviewed journals and has
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