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ARASTIRMA MAKALESI / RESEARCH ARTICLE

Evaluation of Penetrating Keratoplasty Results:

Initial Experiences

Penetran Keratoplasti Sonuglarinin Degerlendirilmesi: ik Deneyimler

Mehmet Sirac Demir', Ersin Muhafiz?, Yusuf Evcimen?

! Lokman Hekim Hospital, Ophthalmology Department, Van; *Kafkas University Faculty of Medicine, Ophthalmology Department, Kars;

3Urartu Eye Center, Van, Tiirkiye

ABSTRACT

Aim: It is aimed to examine the indication distributions and clinical
results of penetrating keratoplasties (PKP) performed with the first
experience of surgeons in a center where PKP was started for the
first time.

Material and Method: In this retrospective study, 64 eyes of 63
patients who underwent PKP at Van Training and Research Hospital
between 2017 and 2020 were evaluated. Demographic character-
istics, PKP indications, and additional pathologies of the patients
were obtained from the files of the patients and their records in the
Van Training and Research Hospital eye bank. In addition, preopera-
tive, postoperative first, third, and sixth-month visual acuities of the
patients were evaluated, and postoperative complications were ex-
amined. The surgeries were performed by three different surgeons
(EM, MSD, YE) who had just started performing PKP.

Results: Penetrating keratoplasty indications are respectively
pseudophakic bullous keratopathy (32.8%), keratoconus (17.1%),
corneal scar due to previous herpes keratitis (14%), corneal dys-
trophy (10.9%), aphakic bullous keratopathy (9.3%), traumatic scar
(9.3%), graft with rejection reaction (4.6%), and a corneal abscess
that did not regress with medical treatment (1.5%). Postoperative
complications were glaucoma (9.3%), rejection reaction (7.8%),
cataract (6.2%), suture loosening (4.6%), keratitis (3.1%), traumatic
perforation (1.5%) and endophthalmitis (1.5%). There was a sta-
tistically significant increase in visual acuity in the first, third, and
sixth months compared to the preoperative value (for all; p<0.01).
However, there was no significant increase in visual acuity in the
sixth postoperative month compared to the third month (p>0.05).

Conclusion: The most common indication for PKP was pseudo-
phakic bullous keratopathy. In this patient series, which consisted
of the first experiences of surgeons, the postoperative complica-
tion rate was 34.3%. Despite this, a significant improvement in vi-
sual acuity and graft survival was achieved in 95.3% of patients in
early postoperative follow-ups.

Key words: penetrating keratoplasty; indications; complications

OZET

Amag: llk defa penetran keratoplasti (PKP) yapiimaya baslanan
bir merkezde cerrahlarin ilk deneyimleri ile yapilan PKP’lerin en-
dikasyon dagilimlarinin incelenmesi, klinik sonuclarninin sunulmasi
amaclanmistir.

Materyal ve Metot: Bu retrospektif calismada Van Egitim ve
Arastirma Hastanesinde 2017-2020 yillan arasinda PKP yapilan 63
hastanin 64 gézii degerlendirildi. Hastalarin dosyalan ve Van Egitim
Arastirma Hastanesi géz bankasindaki kayitlarindan hastalarin de-
mografik 6zellikleri, PKP endikasyonlari, ek patolojileri ile ilgili verileri
elde edildi. Hastalarin preoperatif, postoperatif birinci, tglinct ve al-
tinci aydaki gérme keskinlikleri degerlendirildi ve postoperatif kompli-
kasyonlari incelendi. Ameliyatlar yeni PKP yapmaya baslayan (¢ farkli
cerrah tarafindan (EM, MSD, YE) gerceklestirildi.

Bulgular: PKP endikasyonlari sirasiyla psédofakik blilléz keratopa-
ti (%32,8), keratokonus (%17,1), gecirilmis herpes keratitine bagl
kornea skari (%14), kornea distrofisi (%10,9), afakik blilléz kerato-
pati (%9,3), travmatik skar (%9,3), red reaksiyonu gelismis grefon
(%4,6) ve medikal tedavi ile gerilemeyen kornea apsesi (%1,5) idi.
Postoperatif komplikasyonlar sirasiyla glokom (%9,3), red reaksiyo-
nu (%7,8), katarakt (%6,2), sttir gevsemesi (%4,6), keratit (%3,1)
travmatik perforasyon (%1,5) ve endoftalmi (%1,5) idi. Ameliyat
dncesi degere gdre birinci, l¢lincl ve altinci ayda gérme keskin-
liginde istatiksel olarak anlamli bir artis oldugu gérdldi (hepsi icin;
p<0,01). Postoperatif altinci ayda liglincli aya gére gérme keskinli-
ginde anlamli bir artis olmadi (p>0,05).

Sonuc: En stk PKP endikasyonunun psédofakik bulléz kerato-
pati oldugu tespit edildi. Cerrahlarin ilk deneyimlerinden olusan
bu hasta serisinde postoperatif komplikasyon orani %34,3 idi.
Buna ragmen erken postoperatif takiplerde hastalarin gérme kes-
kinliginde anlamli bir artis ve %95,3’sinde greft sagkalimi elde
edilmistir.

Anahtar kelimeler: penetran keratoplasti; endikasyonlar; komplikasyonlar

lletisim/Contact: Mehmet Sirag Demir, Lokman Hekim Hospital, Ophthalmology Department, 65170 Van - Tiirkiye o Tel: 0538 826 88 95 o
E-mail: siracdemir@yandex.com o Gelis/Received: 26.08.2021 « Kabul/Accepted: 14.11.2022
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Introduction

Corneal diseases are the leading causes of vision loss,
especially in developing countries'. Keratoplasty is
a surgical method applied to ensure the transpar-
ency of the cornea or to correct its geometry. Various
pathologies cause corneal deformity or irreversible
clouding, making keratoplasty indispensable for vi-
sual rehabilitation. In our country and in the world,
keratoplasty is performed with optical (nephelion or
scarring of the cornea), therapeutic (corneal infec-
tion or inflammation resistant to medical treatment),
tectonic (corneal perforation) and cosmetic (condi-
tions where the corneal image deteriorates and vision
increase is not expected) indications®*. The fact that
the cornea is an avascular tissue and the immunologi-
cal privileges it provides eliminates the tissue com-
patibility requirement for other organ transplants in
corneal transplants and allows higher success rates®.
These advantages make corneal transplants the most
common tissue transplant. Tissue rejection, loosen-
ing of the sutures and related suture reaction, high
astigmatism, glaucoma, uveitis and synechia may oc-
cur after PKP°. These complications require careful
follow-up of the patients and may overshadow the
surgical success.

Although surgical techniques that enable lamellar
keratoplasty have been developed today, the need for
penetrating keratoplasty (PKP) still continues®. The
frequency of lamellar and PKP surgeries may vary ac-
cording to the socioeconomic status of the countries.
In addition, the frequency and complication rates of
surgeries may change over the years®. In fact, surgical
indications, frequency of surgery, complication rates
and, accordingly, success rates may differ in differ-
ent clinics in the same country, depending on their
technological infrastructure and surgical experience,
which may change over the years**~'°. Therefore, it is
important to report surgical results in different clin-
ics or regions. In this study, it was aimed to examine
the first experiences of surgeons in a center where
PKP was started for the first time, and to examine the
indications in patients who underwent PKP, to pres-
ent the clinical results and to compare them with the
literature data.

Material and Method

In this retrospective study, 64 eyes of 63 patients who
underwent PKP surgery in Van Training and Research
Hospital between 2017 and 2020 were evaluated.

Kafkas J Med Sci 2022; 12(3):185-191

Approval was obtained from the Van Training and
Research Hospital Ethics Committee for the study,
and the study was conducted in accordance with the
Helsinki Declaration standards. Data on age and gen-
der distribution, PKP indications, and additional pa-
thologies were obtained from the files of the patients
and their records in the Van Training and Research
Hospital eye bank. The initial diagnosis of patients
who underwent more than one PKP in our clinic was
taken into account. If the first PKP in our clinic was
performed due to graft failure, the diagnosis was evalu-
ated as graft failure. The best corrected visual acuities
of the patients preoperatively, postoperatively at first,
third and sixth months were evaluated and postop-
erative complications were examined. The donor tis-
sues used in the surgeries were obtained from the Van
Training and Research Hospital eye bank and the
Ankara eye bank corneal transplantation coordina-
tion center. Donor corneas obtained within six hours
after death were stored in corneal storage solution
(Optisol, Chiron Ophthalmics, Irvine, CA) at +4°C

until transplantation.

Before the surgery, detailed histories of the patients
were taken and the best corrected visual acuity, ante-
rior segment examination, and retina and optic nerve
examination were performed in possible patients, and
keratoplasty indications were determined. B-mode
ultrasonography was performed when it was not pos-
sible to examine the retina biomicroscopically. Written
informed consent was obtained from all patients be-
fore surgery. Before starting the surgery, the graft was
prepared by cutting the donor cornea with a vacuum
punch (Katena Products Inc., Denville, NJ, USA) with
a diameter of 0.25-0.50 mm larger than the recipient
bed. After determining the appropriate diameter by
marking the corneal center of the patient, the recipient
bed was prepared by cutting with a vacuum trephine
(Katena Products Inc., Denville, NJ, USA) and clean-
ing the remaining tissues with scissors. After the graft
was fixed to the recipient bed with four main fixation
sutures, it was sutured with continuous or 12 single
10/0 nylon sutures. After trepanization of the recipient
cornea, patients with anterior or posterior synechiae
underwent synechiotomy, patients with cataracts un-
derwent extracapsular cataract extraction and intra-
ocular lens placement, and patients who have vitreous
in anterior chamber underwent anterior vitrectomy. In
the evaluation of corneal graft transparency, the find-
ings in the last examination of the patient were taken
as basis. At the end of the operation, subconjunctival



moxifloxacin and dexamethasone injections were per-
formed. The surgeries were performed by three sur-
geons (EM, MSD, YE) who were just beginning to
perform PKP.

In the postoperative period, topical 1% predniso-
lone acetate (Pred Forte, Allergan, Irvine, CA) was
started eight times a day and then the dose was re-
duced. During follow-up, topical 1% prednisolone
acetate was switched with 0.5% loteprednol etabonate
(Lotemax, Bausch&Lomb). Topical 0.5% moxifloxa-
cin (Vigamox, Alcon) was given for one week or until
the epithelial defect healed. All patients were routinely
fitted with therapeutic contact lenses in the postopera-
tive period and preservative free topical artificial tear
treatment was started. After the epithelium healed, the
therapeutic contact lens was removed and the patient
was followed up with artificial tear drops. Therapeutic
contact lenses continued to be used in patients with
delayed closure of the epithelial defect. The frequency
of topical steroid application was decreased and the
frequency of preservative free topical artificial tear
treatment was increased, and the patient was followed
closely. If the epithelial defect did not shrink, topical
autologous serum was started. The amniotic mem-
brane was covered in patients whose epithelial defect
persisted despite these treatments. Preoperative pro-
phylactic systemic acyclovir treatment was started for
individuals with corneal opacity due to previous her-
petic keratitis and this treatment was continued in the
postoperative period. The suture removal procedure of
the patients without suture complications was post-
poned after the sixth month.

In the controls performed on the first day, first week,
first, third and sixth months postoperatively, the sta-
tus of the graft, any signs of complications were evalu-
ated by biomicroscopic examination, and intraocular
pressure measurements were made. The best corrected
visual acuity was obtained with eyeglasses correction.
Correction with contact lens was not performed be-
cause refraction stabilization was expected after suture
removal for correction with contact lens. Visual acuity
determined by pinhole was accepted as the best cor-
rected visual acuity in patients whose refraction values
could not be measured. Complications that occurred
were recorded in detail. Intraocular pressure measure-
ments were made using applanation tonometry or
pneumotonometry. Patients with irregular follow-up
and missing information on the follow-up card were
not included in the study.

187

Statistical analyzes were performed after the data
were entered into the SPSS program. Quantitative
data were presented as the mean standard deviation.
Postoperative changes were evaluated using repeated-
measures analysis of variance. Qualitative data were
presented as a percentage. The relationship between
the parameters was evaluated with Pearson correlation
analysis. A p value less than 0.05 was considered statis-
tically significant.

Results

Within the scope of the study, 64 eyes of 27 female
(42.2%) and 36 male (56.3%) patients were evalu-
ated. The mean age of the patients was 61.25+20.34
(min-max: 15-92) years. Penetrating keratoplasty
indications, in descending order, were pseudophakic
bullous keratopathy in 21 (32.8%) eyes, keratoconus
in 11 (17.1%) eyes, corneal scarring due to previous
herpes keratitis in nine (14%) eyes, corneal dystrophy
in seven (10.9%) eyes , aphakic bullous keratopathy
in six (9.3%) eyes, traumatic scar in six (9.3%) eyes,
graft with rejection reaction in three (4.6%) eyes, and
cornea abscess that did not regress with medical treat-
ment in one (1.5%) eye. Five of the patients with cor-
neal dystrophy had macular dystrophy and two had
granular dystrophy. In terms of additional patholo-
gies, four (6.2%) patients had amblyopia, two (3.1%)
degenerative myopia, two (3.1%) optic atrophy, one
(1.5%) retinitis pigmentosa, one (1.5%)) macular
hole and one (1.5%) had senile macular degeneration

(Table 1).

In addition, during surgery, in four (6.2%) patients
cataract extraction and intraocular lens implanta-
tion, four (6.2%) synechiotomy, three (4.6%) pupil-
loplasty, one (1.5%) scleral fixation, one (1.5%) 1.5%
anterior vitrectomy and one (1.5%) silicone removal
were performed. Postoperative complications were
observed in 22 (34.3%) patients during the six-month
follow-up period which were glaucoma in six patients
(9.3%), rejection reaction in five patients (7.8%),
cataract in four patients (6.2%), suture loosening in
three patients (4.6%), keratitis in two patients (3.1%)
traumatic perforation in one patient (1.5%) and en-
dophthalmitis in one patient (1.5%) (Table 2). The
intraocular pressure of the patients who developed
glaucoma was controlled with topical anti-glaucoma-
tous agents and surgery was not needed. While two
of the rejection reactions could be controlled with
medical treatment, surgery was performed again in

Kafkas J Med Sci 2022; 12(3):185-191
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Table 1. Surgical indications of patients before surgery and the frequency of additional pathologies

Surgical indications Eye (%) Additional pathologies Eye (%)
Pseudophakic bullous keratopathy 21(32.8) Amblyopia 4(6.2)
Keratoconus 11(17.1) Degenerative myopia 2(3.1)
Herpes keratitis scar 9(14) Optic atrophy 2(3.1)
Corneal dystrophy 7(10.9) Retinitis pigmentosa 1(1.5)
Aphakic bullous keratopathy 6(9.3) Macular hole 1(1.5)
Traumatic scar 6(9.3) Senile macular degeneration 1(1.5)
Graft with rejection 3(4.6)
Corneal abscess 1(1.5)
Total 64 (100) 11(17)
Table 2. Frequency of additional surgeries and postoperative complications during penetrating keratoplasty
Additional surgery Eye (%) Postoperative complications Eye (%)
Cataract extraction and intraocular lens implantation 4(6.2) Glaucoma 6(9.3)
Synechiotomy 4(6.2) Rejection reaction 5(7.8)
Pupilloplasty 3(4.6) Cataract 4(6.2)
Anterior vitrectomy 1(1.5) Suture loosening 3(4.6)
Scleral fixation 1(1.5) Keratitis 2(3.1)
Silicon removal 1(1.5) Endophthalmitis 1(1.5)
Traumatic perforation 1(1.5)
Total 11(17.1) 22 (34.3)

three of them. Indications for PKP in patients with
rejection reaction that could be controlled with med-
ical treatment were traumatic scar and pseudophakic
bullous keratopathy. In those who developed perma-
nent rejection reaction, the indications were herpetic
keratitis scar in two and bullous keratopathy in one.
Suture revision was performed in patients with su-
ture loosening, and re-suture was required in patients
with traumatic perforation. One of the three patients
who developed cataracts underwent phacoemulsi-
fication and intraocular lens implantation. Keratitis
was controlled with topical drugs and graft failure
did not develop in these patients. The patient who
developed endophthalmitis required vitrectomy and
was referred to the upper center. Topical cyclosporine
treatment was applied to seven patients in the post-
operative period. These were patients with severe dry
eye or patients at risk of rejection due to reasons such
as corneal vascularization.

Mean visual acuity before surgery was 2.5240.69 (min-
max: 1.30-3.10) logMAR. Postoperative visual acuity
according to logMAR was 1.1040.52 at first month,
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0.77+0.59 at third month and 0.77494 at sixth month
(Fig. 1). There was a statistically significant increase
in visual acuity at the first, third and sixth months
compared to the preoperative value (for all; p<0.01).
When visual acuity was evaluated after surgery, it was
found that visual acuity was significantly higher at the
third and sixth months compared to the first month
(for both; p<0.01). However, there was no statistically
significant increase in visual acuity after the third post-
operative month (p>0.05) (Fig. 1).

Discussion
Although the indications and frequencies of PKP may

change over the years depending on the development
of new surgical techniques, PKP is still a frequently
applied surgical method today'. Penetrating kerato-
plasty indications may also vary according to the socio-
economic status and the location of the countries'>".
In our study, the three most common PKP indications
were pseudophakic bullous keratopathy, keratoconus
and herpes keratitis scar, respectively. In their study
with 151 patients, Cubuk et al.* reported that the
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Figure 1. Change in visual acuity over time.

most common indications for PKP were graft failure,
followed by pseudophakic bullous keratopathy and
traumatic corneal scar. The reason why graft failure was
not among the most common causes in our study may
be that PKP surgery was just started in our center and
therefore there were no long-term results. In a large se-
ries study conducted with 665 patients in 2009, Burcu
Nuroézler et al.'” reported that the most common in-
dications for PKP were keratoconus (33.2%), corneal
leukoma (14.9%), and pseudophakic bullous keratopa-
thy (13.0%). The fact that 32.8% of the indications in
our study was pseudophakic bullous keratopathy may
have resulted from the accumulated patients followed
up in our center with this diagnosis, since keratoplasty
was started for the first time in our center. In addition,
there is approximately 10 years between our study and
the study of Burcu Nurézler et al. We think that the
rate of keratoconus in our study (17.1%) was lower
than this study, since the progress of keratoconus to
surgery could be prevented or delayed with the contact
lenses developed in these 10 years and the widespread

cross-linking applications'“.

It is also important to compare the results of kera-
toplasty performed in the eastern Anatolia region in

the literature with our results, since the most com-
mon indication for keratoplasty may differ even be-
tween different regions in the same country’'. In
this context, in a study conducted by Ondag et al.® at
Erzurum Atatiirk University, it was determined that
the most common cause of keratoplasty was pseu-
dophakic bullous keratopathy, as in our study, but
corneal leukoma and scars followed it. Unlike our
study, the reason why keratoconus was not among
the most common indications in Ondas et al’s study
is that they only evaluated patients over 65 years of
age. In different studies in the literature, it has been
reported that keratoconus is one of the most com-
mon indications of PKP'®". However, we believe
that keratoconus will lose its place among the most
common causes of PKP in the coming years, as suc-
cessful visual rehabilitation can be achieved without
the need for surgery in keratoconus patients with the
developments in recent years'®.

When evaluated in terms of preoperative best corrected
visual acuity, the preoperative visual acuity was found
to be 1.43+0.76 logMAR in Ondag et al’s study®, and
2.5340.69 logMAR in our study. The reason for the

lower preoperative visual acuity of the patients in our
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study may be that the surgeons preferred to operate on
patients with lower visual acuity because they had their
first keratoplasty experience.

When evaluated in terms of additional surgeries, it was
seen that cataract extraction, intraocular lens implan-
tation and synechiotomy were the most common pro-
cedures in our study. Similar to our study, it has been
reported in the literature that the most common ad-
ditional surgery is cataract extraction and intraocular
lens implantation*®. However, unlike our study, the
second most common additional surgery was found
to be anterior vitrectomy?*®. The reason for this may be
that since keratoplasty was started for the first time in
our center, it was avoided to operate on complicated
cases. Because keratoplasty itself is already a major sur-
gery. This may have caused surgeons new to surgery to
avoid complicated cases, as additional pathologies may
obscure surgical success.

In our study, the three most common complications
were glaucoma, rejection reaction, and cataract devel-
opment. In a study by Cubuk et al.? reported that com-
plications developed in 23% of patients after PKP, the
three most common complications were listed as graft
rejection, suture loosening, and glaucoma. Although
keratoplasty is performed for the first time in our cen-
ter, the most common complications are mostly con-
sistent with the literature. In a study conducted in our
country in 1995, endophthalmitis developed in one of
the 42 eyes with PKP and evisceration was applied to
the patient”. In our study, endophthalmitis developed
in only one patient and the patient was referred to the
upper center to have vitrectomy. This result shows
that the approach to endophthalmitis, which is a cata-
strophic complication after PKP, can change depend-
ing on the changing experience and technological sup-
port over the years.

It has been reported that graft transparency is an indi-
cator of the success of kertoplasty'®*. Although donor-
related factors may affect the transparency of the graft,
the indication for PKP and the additional pathologies
found in the patient are the main factors in maintain-
ing the transparency of the graft***!. In our study, rejec-
tion reaction developed in 5 (7.8%) eyes, graft trans-
parency was lost in 3 (4.6%) eyes, and the need for
rekeratoplasty arose. In a study conducted in our coun-
try in recent years, the rate of graft rejection was found
to be 7%, similar to our study®. However, in our study,
we think that this rejection rate will increase even more
over time. Because, as the follow-up period increases,
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the graft survival rate has been found to decrease®. It
has been reported in the literature that approximately
half of the cases that developed rejection returned with
medical treatment™. In our study, in accordance with
these results, the reaction was controlled with medical
treatment in 40% of the patients who developed a re-
jection reaction.

Physicians who will perform keratoplasty should be
aware that additional surgeries such as cataract extrac-
tion and intraocular lens implantation, synechiotomy,
pupilloplasty and rarely anterior vitrectomy and scleral
fixation may be needed during surgery. They should
not forget that postoperative follow-up is also very
important in addition to a successful surgery. For this
reason, surgeons should closely monitor their patients
in terms of glaucoma, rejection reaction, cataract de-
velopment, suture status and infective signs during the
postoperative follow-up period. In addition, we think
that these physicians should have sufficient knowledge
and skills in the diagnosis, follow-up and treatment of
these complications.

Our study is of great importance in terms of evaluating
the results of surgeons’ first PKP experiences. Despite
this, the lack of long-term results and the small number
of patients are limitations of our study. For this reason,
there is a need for studies with longer follow-ups and
larger series in which the results of physicians who have
just started keratoplasty surgery are monitored.

Conclusion

The most common indication for PKP in our study
was pseudophakic bullous keratopathy. In this patient
series consisting of the first experiences of surgeons, the
postoperative complication rate was 34.3%. Despite
this, a significant improvement in visual acuity and
graft survival was achieved in 95.3% of patients in carly
postoperative follow-ups.
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Examination of Primary School Students’ Knowledge of
the Flu and the Factors Affecting Their Decision to Get

Flu Vaccines

likégretim Ogrencilerinin Gribe Yonelik Bilgileri ve Ogrencilerin Grip Asis Yaptirma Durumiarini

Etkileyen Faktorlerin Incelenmesi

Gonul Gokcay', Dogan Akca?

'Department of Public Health Nursing; *Department of Midwifery, Kafkas University, Faculty of Health Sciences, Kars, Tiirkiye

ABSTRACT

Aim: Influenza, also known as flu, is a viral disease with high mor-
tality and morbidity. Although every age group is at risk, people
aged six months to 18 years are at high risk of developing serious
flu-related complications. This descriptive study had two objec-
tives: 1) determining primary school student’s level of knowledge
about the flu, and 2) examining the factors affecting their decision
to get flu shots.

Material and Method: The sample consisted of 670 sixth-, sev-
enth-, and eighth-grade students from three public and three
private schools. Data were presented as percentiles, ratios, chi-
squares, and means (+ standard deviation). The data were ana-
lyzed at a significance level of 0.05.

Results: Less than a quarter of the participants defined the flu
as a viral disease (23.7%). More than half the participants stated
that the flu was contagious (65.5%). More than a quarter of the
participants noted that the flu was transmitted through aerosols
containing the virus, direct contact, or contact with contaminated
surfaces (35.5%). More than half the participants said it was nec-
essary to get flu shots (71.3%). Eight in ten of those participants
had flu shots (82.8%). More than half of mothers with high school
or higher degrees had their children vaccinated against the flu
(56.7%). Most fathers with high school or higher degrees had their
children vaccinated against the flu (78.4%) (p=0.030). Almost all
parents with health insurance had their children vaccinated against
the flu (p<0.001).

Conclusion: Students do not know much about the flu and flu
shot. Therefore, children and parents should be informed about
the effects of the flu, how to avoid getting it, and what the flu vac-
cine is.

Key words: human flu; students; influenza; flu vaccines

OZET

Amac: Grip olarak da bilinen influenza, mortalite ve morbidite-
si ylksek viral bir hastaliktir. Her yas grubu risk altinda olmasina
ragmen, &zellikle alti aydan 18 yasina kadar olan kisiler, griple il-
gili ciddi komplikasyonlar gelistirme riski altindadir. Bu tanimlayici
calismanin iki amaci vardi: 1) ilkokul 6grencilerinin grip hakkindaki
bilgi diizeylerini belilemek ve 2) grip asisi olma kararlarini etkileyen
faktorleri incelemek.

Materyal ve Metot: Orneklemi tic resmi ve (ic ézel okuldan 670 al-
tinci, yedinci ve sekizinci sinif égrencisi olusturmustur. Veriler yiiz-
delikler, oranlar, ki-kareler ve ortalamalar (+ standart sapma) olarak
sunuldu. Veriler 0,05 anlamlilik dlizeyinde analiz edildi.

Bulgular: Katiimcilarin dértte birinden azi gribi viral bir hastalik
olarak tanimladi (%23,7). Katimcilarin yarisindan fazlasi gribin bu-
lasici oldugunu belirtmistir (%65,5). Katilimcilarin dértte birinden
fazlasi, gribin virlis iceren aerosoller yoluyla, dogrudan temas yo-
luyla veya kontamine yiizeylerle temas yoluyla (%35,5) bulastigini
belirtti. Katihmcilarin yarisindan fazlasi grip asisi olmak gerektigini
belirtmistir (%71,3). Bu katiimcilarin sekizinde (%82,8) grip asisi
vardi. Lise ve lzeri egitimli annelerin yarisindan fazlasi cocuklarina
(%56,7) grip asisi yaptirmistir. Lise ve (zeri egitimli babalarin cogu,
cocuklarina grip asisi yaptirmistir (%78,4) (p=0,030). Saglik gliven-
cesi olan ebeveynlerin hemen hemen tamami cocuklarini grip asis!
yaptirmistir (p<0,001).

Sonug: Ogrenciler grip ve grip asisi hakkinda pek bilgi sahibi de-
giller. Bu nedenle ¢ocuklar ve ebeveynler gribin etkileri, nasil énle-
nebilecegi ve grip asisinin ne oldugu konusunda bilgilendirilmelidir.

Anahtar kelimeler: insan gribi; dgrenciler; grip; grip asilari

lletisim/Contact: Goniil Gokeay, Kafkas University, Faculty of Health Sciences, Department of Public Health Nursing, Kars, Tiirkiye
Tel: 0544 791 55 49 * E-mail: gonul.gokcay@ogr.sakarya.cdu.tr o Gelis/Received: 16.09.2021  Kabul/Accepted: 28.07.2022

ORCID: Giniil Gokgay, 0000-0003-0140-8668 o Dogan Ak¢a, 0000-0002-3986-8769

Kafkas J Med Sci 2022; 12(3):192-200
doi: 10.5505/kjms.2022.67778



Introduction

The flu virus has caused epidemics and pandemics
throughout history'. According to the Center for
Disease Control and Prevention (CDC) flu burden
report, between 2010 and 2020, the flu caused 9-41
million symptomatic illnesses, 140-710 thousand hos-
pitalizations, and 12-52 thousand deaths per year”.
In European Union countries, children constitute
10-30% of the general population with influenza each
year. It is an acute viral infectious disease characterized
by fever, cough, headache, fatigue, and myalgia lasting
7-10 days**. However, this period may be prolonged
in risk groups with viral or bacterial pneumonia. Flu
type B virus may cause Reye’s Syndrome in children on
aspirin therapy for acute rheumatic fever’. Myocarditis,
pericarditis, myositis, and encephalopathy are other
complications of the flu®’.

Healthy people should avoid having close contact
with those infected with the flu virus and wash their
hands frequently®’. In addition, they should eat
healthy food, get enough sleep, drink enough water,
do sports regularly, and avoid too much stress and
heat”'°. There are two ways to protect infected people
from getting sick. First, we should vaccinate them to
make them resistant to the virus®. Second, we should
give them antiviral medication right after they are in-
fected or in the early stage of the disease (chemopro-
phylaxis) to prevent the infection from spreading and
causing disease”.

Vaccination is the primary important intervention
for influenza prevention and control'. The effective-
ness of the seasonal vaccine varies between 19% and
60%'. Vaccination can also reduce flu-related com-
plications (e.g., otitis media and pneumonia) and
mortality rates in developing countries'"'%. Priority
risk groups for flu vaccination are persons over 65
years of age, those with chronic medical conditions
(asthma, chronic lung diseases, diabetes, or chronic
cardiovascular diseases), those aged six months to
18 years who are on long-term aspirin therapy, im-
munocompromised persons, those with morbid
obesity (Body Mass Index >40), and the elderly liv-
ing in long term care facilities®. Another target group
for flu vaccination includes the family members of
high-risk groups, healthcare professionals, persons
working in long-term care facilities, and those aged
50-64 years". Special target groups for flu vaccina-
tion include women at four months of pregnancy,
HIV-infected people, frequent travelers, those who
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want to be protected from the adverse medical and
economic effects of the flu, business people, athletes,
etc.’ Vaccination is recommended because it reduces
childhood hospitalizations in developed countries. In
the systematic review and meta-analysis study, it was
revealed that influenza vaccine plays a role in prevent-
ing hospitalizations in children between 40.8% and
74.1%"". This study sought answers to two questions:
1) how much do primary school students know about
the flu? and 2) what factors affect their decision to
get flu shots?

Materials and Method

1. Research Type:
A descriptive study

2. Research Setting and Time Frame:

The study was conducted in three public and three pri-
vate schools in the spring semester of the 2014-2015
academic year.

3. Population and Sample

The sample size was determined using the formula for a
known population'*'.

N=Total population=1577

n=Desired minimum sample p=Frequency (prob-
ability) of occurrence of an event=0.5

q=Frequency of absence of the event (1-p)=0.5

t=Level of significance, that is, type 1 (alpha) error
level=1.96

d=Standard error=0.05

B 1577.(0,5).(0,5). (1,96). (1,96) 15145508 20
=157, (0,05).(0,05) + (1,96). (1,96)(0,5).(05) ~ 3,94 +0,9604

The formula revealed that a sample size of 309 students
from six schools would be large enough to detect sig-
nificant differences. Six hundred and seventy students
were recruited to avoid missing data.

4. Data Collection:

The data were collected using a survey. Each grade
filled out the survey collectively. Data collection took
20-30 minutes.
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5. Survey:

The survey was developed by the researcher based on
a literature review and expert opinion. The instru-
ment consisted of 28 items divided into two parts.
The first part consisted of 13 items on sociodemo-
graphic characteristics (age, grade level, chronic dis-
case, etc.) The second part consisted of 15 items on
the flu (having the flu, knowing the ways to protect
from the flu, having gotten a flu shot, etc.). A pilot
test was conducted with ten sixth-grade students from
the Kafkas University Kalkinma Vakfi Private Primary
and Secondary School.

6. Data Analysis:

The data were analyzed using the Statistical Package
for Social Sciences (SPSS, v. 20) at a significance level
of 0.05. Mean and percentage were used for descrip-
tive analysis. Significance was determined using the
chi-square test. Chi-square was used for multi-group
analysis.

7. Variables:

The independent variables were sociodemographic
characteristics. The dependent variables were “having
the flu in the past year” and “getting a flu shot in the
past year.”

8. Ethical Considerations:

The study was approved by the Ethics Committee of
the Faculty of Medicine of Kafkas University (No:
80576354-050-99/05). Permission was obtained from
the schools. All students were informed about the
research purpose and procedure. They were also in-
formed that the data would be used only for scientific
purposes and would not be shared with third parties
and that they could withdraw from the study at any
stage. Participation was voluntary.

9. Limitations and Generalizability:

The study had one limitation. The sample consisted
only of students from three public and three private
schools in Kars, Turkey. Therefore, the results are sam-
ple-specific and cannot be generalized to the whole
population.

Results

Participants had a mean age of 12.70+0.03 years.
Average age of the mothers of the participants is
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45.15+19.37; father’s mean age is 42.65+15.05 years.
More than half of the participants were girls (57%).
Less than half of the participants were sixth graders
(37.5%). More than half of the participants went to
public schools (56.1%). Most participants had sib-
lings (91.8%). The majority of the participants had no
chronic diseases (93.3%). Less than half of the moth-
ers were between the ages of 36 to 41 years (46.1%).
The majority of the mothers were housewives (72.2%).
Half of the fathers were older than 41 (48.8%). Half of
the fathers had freelance jobs (49.9%). More than half
of the families had a neutral income (66.3%). Seven in
ten participants had the flu in the past year (72.4%).
The majority had the flu 1-3 times in the past year
(89.3%), while the half had the seasonal flu in the win-
ter (49.6%). Almost half of the participants had had flu
shots before (47.6%). Eight in ten participants did not
get flu shots in the past year (82.7%).

A quarter of the participants described the flu as a vi-
ral disease (23.7%). More than half of the participants
stated that the flu was contagious (65.5%). Less than
half of the participants noted that the flu was transmit-
ted through acrosols containing the virus, by direct
contact, or through contact with contaminated sur-
faces (35.5%). Four in ten participants remarked that
the flu symptoms were fever, joint and muscle pain, dry
and hacking cough, and fatigue (39%). Almost half of
the participants expressed that one should have a bal-
anced diet and enough sleep to protect from the flu
(44.9%). More than half of the participants stated that
they visited their doctors when they had the flu (61%).
Seven in ten participants believed that it was neces-
sary to get flu shots (71.3%). Nearly half of the partici-
pants have heard of the flu vaccine (48.6%). Six in ten
participants had heard of flu shots from their parents
(61.9%). More than a quarter of the participants stated
that they had not gotten flu shots due to negligence
(27.9%) (Table 1).

The variables “gender,” “school,” “having siblings,” “hav-
ing chronic diseases,” “parents’ age,” “parents’ employ-
ment status, and “family income” did not affect flu
vaccination rates (p>0.05). However, sixth graders got
significantly more flu shots than seventh and eighth
graders (p=0.019) (p=0.019)

There was a significant difference between parents’ ed-
ucation and participants’ flu vaccination status. More
than half of the mothers with high school or higher
degrees had their children vaccinated against the flu
(56.7%). Most fathers with high school or higher



Table 1. Students’ knowledge levels on seasonal influenza and flu vaccine (n=670)
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Features Number %
Influenza effect Viral 159 23.7
Bacterial 511 76.3
Influenza contagious situation Yes 439 65.5
No 231 345
Transmission line (n=439) Contact person 156 35.5
By way of respiration 151 344
Infected with contaminated material 20 4.6
All 112 25.5
Influenza symptoms Fever 52 7.8
Joint and muscle pain 30 44
Dry and hacking cough 114 17.0
Fatigue 213 31.8
All 261 39.0
Influenza protection shape Balanced diet and regular sleep 301 449
Drink plenty of water and regular sports 186 27.8
Stress control and shelter protection 111 16.6
Al 29 43
| do not pay much attention 43 6.4
Behavioral shape in flu experience? Applying to a doctor 409 61.0
Use of antibiotics 178 26.6
Mint-lemon consumption 352 52.5
Rest 321 479
Continue everyday life 92 13.7
Requirement of flu vaccine Yes 478 71.3
No 192 28.7
Hearing influenza status Yes 326 48.6
No 334 494
From who or where he heard of the flu vaccine? (n=326) Parent 202 61.9
Health personel 55 16.8
Social media resources 87 26.6
Reasons for not getting a flu vaccine Hearing flu vaccine 121 18.1
Do not need to 343 51.2
Negligence 187 27.9
Financial situation 19 2.8

" All of them contain the first three predecessors.
2This question has been answered more than once.

degrees had their children vaccinated against the flu
(78.4%) (p=0.040). There was a significant differ-
ence between parents’ health insurance status and par-
ticipants’ flu vaccination status. 90.3% of participants
with health insurance had flu vaccine. In other words,
the majority of the participants with health insurance

got flu shots (p=0.004; Table 2).

The relationship between the thought that flu vac-
cine is necessary and the status of being vaccinated
was statistically significant (p<0.001). Most of the
children (82.8%) who think that flu vaccine is neces-
sary are those who have been vaccinated against the

flu. The relationship between not getting the flu vac-
cine and being vaccinated against the flu was found to
be statistically significant (p<0.001). Contrary to this
situation, more than half (56.4%) of the children who
stated that the reason for not getting the flu vaccine
was because they didn’t need it, did not get the flu vac-
cine (Table 3).

Discussion

This study investigated how much primary school
students knew about the flu and what factors affected
their decision to get flu shots.
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Table 2. The relationship of descriptive variables with influenza vaccination status (n=670)

Influenza vaccination status

Yes No Total

Descriptive properties n % n % n %

Gender Girl 138 433 177 50.4 315 47.0
Male 181 56.7 174 49.6 355 53.0
Test and p value X?=3.446 p=0.063

Class 6th grade 129 40.4 122 34.8 251 375
7th grade 106 33.2 101 28.8 207 30.9
8th grade 84 26.3 128 36.5 212 31.6
Test and p value X?=7.938 p=0.019

School status State school 178 55.8 198 56.4 376 56.1
Private school 14 442 153 43.6 294 43.9
Test and p value X?=0.025 p=0.874

Brotherhood Yes 289 90.6 326 92.9 615 8.2
No 30 9.4 25 71 55 91.8
Test and p value X?=1.155 p=0.283

Chronic illness There is 21 6.6 24 6.8 45 6.7
No 298 93.4 327 93.2 625 93.3
Test and p value X?=0.017 p=0.895

Mother age 26-30 age 18 5.6 27 7.7 45 6.8
31-35 age 92 28.7 99 28.4 191 28.5
36-40 age 147 45.8 140 40.1 287 42.8
41 and over age 63 19.9 83 23.8 147 219
Test and p value X?=3.519 p=0.318

Father age 26-30 age 4 1.2 1 0.3 5 0.7
31-35 age 26 8.1 17 49 43 6.4
36-40 age 118 36.8 139 39.8 257 38.4
41 and over age 173 53.9 192 55.0 365 54.5
Test and p value X?=5.228 p=0.156

Mother education Not literate 17 53 36 10.3 53 7.9
Primary education 121 37.9 135 38.5 256 38.2
High school and over 181 56.7 180 51.3 361 53.9
Test and p value X?=6.065 p=0.040

Father education Not literate 6 1.9 18 5.1 24 3.6
Primary education 63 19.7 97 27.6 160 239
High school and over 250 78.4 236 67.3 486 72.5
Test and p value X?=12.128 p=0.030

Mother’s profession Housewife 230 721 254 724 484 72.2
Worker 24 75 32 9.1 56 8.6
Officer 65 204 65 18.5 130 194
Test and p value X?=0.806 p=0.668

Father’s profession Officer 115 36.1 115 32.8 230 34.3
Worker 47 14.7 59 16.8 106 15.8
Self-employment 157 49.2 177 50.4 334 49.9
Test and p value X?=1.030 p=0.597

Social security status No 31 9.7 38 10.8 69 10.3
Yes 288 90.3 313 89.2 601 89.7
Test and p value X?=11.300 p=0.004

Economic status of the family ~ Income less than expenses 29 9.1 41 11.7 70 10.4
Income equal to expenses 211 66.1 66.4 52.5 444 66.3
Income more than expenses 79 24.8 77 219 156 23.3
Test and p value X?=1.648 p=0.439
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Table 3. Influenza vaccination according to students’ influenza vaccination examining attitudes (n=670)

Influenza vaccination status

Yes No Total

Descriptive properties n % n % n %

Requirement of flu vaccine Yes 264 82.8 214 61.0 478 71.3
No 55 17.2 137 39.0 192 28.7
Test and p value X?=38.811 p<0.001

Not getting a flu vaccine reason Hearing flu vaccine 33 10.3 88 25.1 121 18.1
Do not need to 145 45.5 198 56.4 343 51.2
Negligence 132 1.4 55 15.7 187 27.9
Financial situation 9 2.8 10 2.8 19 2.8
Test and p value X?=63.565 p<0.001

Influenza status (last 1 year) Yes 220 69.0 265 75.5 485 724
No 99 31.0 86 245 185 27.6
Test and p value X?=3.56 p=0.117

Number of influenza (last 1 year) 1-3 291 91.2 307 87.5 598 89.3
4 and up 28 8.8 44 13.5 72 10.7

Test and p value

X2=2.961 p=0.316

Influenza is associated with 10% of respiratory hospi-
talizations in children under 18 years of age worldwide.
Children under 6 months of age constitute 5% of hos-
pitalizations and children aged 5-17 years constitute
16%". A randomized controlled study revealed that
31% of hospitalized children had influenza-like illness
and an average of 12% had an attack'®. At the same
time, The risk of the child infecting other family mem-
bers in the house is high and may cause absenteeism
and additional burden to parents and caregivers". It is
known that vaccination reduces the risk of flu-related
hospitalizations, school and work days, visits to a doc-
tor and antibiotic use, as well as reducing the risk of
flu®. Most importantly, the vaccine has been shown to
be life-saving in children®. In the study, when a child
in each household is vaccinated, the risk of getting sick
from other unvaccinated family members of unvac-
cinated children is twice as low??.. For these reasons;
In the CDC update report for 2019-2020 flu vac-
cines, in cooperation with the Advisory Committee
on Immunization Practices Advisory Committee on
Immunization Practices (ACIP), recommends that ev-
eryone 6 months of age and older without any contra-
indications get the flu vaccine every year and as soon
as possible’.

In this study, half of the participants (52.4%) had never
had a flu vaccine before. In Yildirim’s study with chil-
dren under the age of 18, only 4 (5.6%) of the patients

had influenza vaccination this season, and 3 (4.2%)

the previous season®. In a study conducted within the
scope of The Global Influenza Hospital Surveillance
Network, it was found that the rate of vaccination in
patients under the age of 5 who were found to be posi-
tive for influenza was 2.1%*". In a study conducted in
our country during the 2014-2015 seasonal influenza
season, using laboratory-confirmed influenza data in
the Turkish population; Among 2561 patients, the vac-
cination rate was found to be 2.6% in individuals with
influenza positive, and the rate of vaccination among
an influenza-negative control was found to be 4.2%%.
There was no significant difference in vaccination rates
between male and female participants (p>0.05, Table
2), which has also been reported by earlier studies™ .

There were significantly more six graders who got flu
shots than seven and eighth graders (p=0.019; Table
2).~There are studies emphasizing that the highest
influenza vaccination rate is in children aged 6-17
years®*?” and that vaccination is important for this
age group®™'. Our participants had a mean age of
12.70+0.03. Therefore, there must be some factors
other than age affecting our results.

There was no significant association between having a
chronic disease and getting a flu shot. Only forty-four
students with chronic diseases got flu shots (p>0.05;
Table 2). Yanik ve Sahin also did not find an associa-
tion between having chronic diseases and getting flu
shots*. In the Yildirim study, it was reported that none
of the children with chronic diseases were vaccinated®.
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Based on these results, we can state that there is an
increasing number of children with chronic diseases
who miss vaccinations because of sheer negligence on
the part of their parents despite the fact they are more
likely to develop flu-related complications than their
healthy counterparts.

There was a significant relationship between par-
ents’ education and participants’ vaccination status
(p=0.040; Table 2). More than half of the mothers
with high school or higher degrees had their children
vaccinated against the flu (56.7%). Most fathers with
high school or higher degrees had their children vac-
cinated against the flu (78.4%) (Table 2), which has
also been reported by earlier studies®?**. It has also
been demonstrated with different sample groups that
the increase in education level has a positive effect on
vaccine intake®>?¢. This result indicates that children
of more educated parents are more likely to have com-
plete or timely vaccinations because such parents are
more aware of the danger of the flu and the importance
of vaccinations.

There was no significant relationship between fam-
ily income and vaccination rates (p=0.439; Table 2).
However, almost all participants with health insurance
got flu shots (90%.3) (p=0.004; Table 2). The studies
also show a positive correlation between socioeconom-
ic status (SES) and vaccination rates**?. This is prob-
ably because health insurance systems in Turkey do not
cover flu vaccination, and therefore, low-SES parents
cannot afford it.

Eight in ten participants who believed it was neces-
sary to get flu shots got flu shots (p<0.001; Table 3).
Almost half the participants stated that they had not
gotten flu shots because they believed it was unneces-
sary (45.5%). They also failed to answer six out of ten
questions about flu vaccination. These results indicate
that those children do not know enough about the ef-
fectiveness and significance of flu shots. In academic
studies, the lack of general knowledge about influenza
and vaccination is seen as an obstacle to vaccination®®%’
and is among the factors affecting vaccination®.

Nearly half of the participants (48.6%) heard of the flu
vaccine. 61.9% of the participants heard about the flu
vaccine from their parents and 26.6% from social me-
dia (Table 2). Research shows that two in ten children
hear of flu shots from the media®*. Topaloglu et al.
reported that seven in ten people did not get flu shots
because of the misinformation in the media®. These

Kafkas J Med Sci 2022; 12(3):192-200

results indicate that we should use the media wisely to
raise public awareness of the importance and effective-
ness of flu shots.

Less than a quarter of the participants defined the flu
as aviral disease (23.7%). More than half of the partici-
pants stated that the flu was contagious (65.5%). More
than a quarter of the participants noted that the flu was
transmitted through aerosols containing the virus, by
direct contact, or through contact with contaminated
surfaces (35.5%). More than half of the participants
knew that the flu was contagious, but only 34.4% stated
that the flu was transmitted through aerosols contain-
ing the virus. Almost half of the participants expressed
that one should have a balanced diet and regular sleep
to protect oneself from the flu (44.9%) (Table 1).
These results show that children do not know enough
about what the flu is, how it is transmitted, and how to
protect themselves from it.

The following are results:
1. The average age of the students is 12.70+0.03.

2. Almost half the children have gotten flu shots be-
fore (47.6%). The majority of the children did not
get flu shots in the past year (82.7%).

3. The variables “gender,” “school,” “having siblings,”
“having chronic diseases,” “parents’ age,” “parents’
employment status,” and “family income” have no
effect on flu vaccination rates.

4. More educated parents are more likely to get their
children vaccinated against the flu. More than half
of the mothers with high school or higher degrees
have had their children vaccinated against the flu
(56.7%). Most fathers with high school or higher
degrees have had their children vaccinated against

the flu (78.4%) (p=0.030).

5. The majority of the children with health insurance
have gotten flu shots (90.3 %) (p=0.004)

6. Most children who believe it is necessary to get flu
shots have been vaccinated against the flu (82.8%)
(p<0.001).

7. Almost half the children (48.6%) have heard of
flu shots from their parents (61.9%) or the media
(26.6%).

8. More than half of the children believe that the flu
is contagious (65.5%). Only three in ten children
believe that it is transmitted through aerosols con-

taining the virus (34%.4).



9.

These results show that children do not know
enough about what the flu is, how it is transmit-
ted, and how to protect themselves from it.

The recommendations section:

1.

2.

3.

4.

Both students (primary and middle school) and
their parents should be provided with training on
the seasonal flu, ways of protection, and the effec-
tiveness and significance of flu shots.

Schools, parents, and healthcare institutions
should collaborate and launch media campaigns
to increase vaccination rates.

Schools and healthcare institutions should iden-
tify high-risk groups (e.g., children with chronic
diseases) and inform their parents about the com-
plications of the flu and the effectiveness of flu
shots.

The Ministry of Health should design initiatives
and projects to increase flu vaccination rates.
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ABSTRACT

Aim: Resveratrol (3,5,4’-trihydroxystilbene) shows antimicrobial
activity against many pathogens. It has been detected that subin-
hibitory concentrations can reduce bacterial motility and interfer-
ence with quorum sensing, lead to reduced bacterial toxin pro-
duction, and inhibit biofilm formation. In this study, we aimed to
investigate resveratrol’s antibacterial and antibiofilm activities on
some Gram-positive and Gram-negative bacteria.

Material and Method: The bacterial strains, including
Staphylococcus aureus (ATCC-29213), Bacillus subtilis (ATCC-
6051), Escherichia coli (ATCC-25923), and Pseudomonas aerugi-
nosa (ATCC-27853) were grown overnight in LB broth at 37°C in a
humidified chamber. The resveratrol was dissolved in 1.5% of di-
methyl sulfoxide (DMSQO). Serial two-fold dilutions of the resveratrol,
ranging from 16 to 0.5 mg/ml, were prepared in a 96-well plate.
The microdilution method determined the minimum inhibitory con-
centration (MIC) for the resveratrol. Bacterial biofilm formation was
assessed using the crystal violet assay. The agar gel diffusion assay
was also performed to determine the antimicrobial activity.

Results: In these assays, the resveratrol inhibited the growth of
both Gram-positive and Gram-negative bacteria strains tested,
with inhibition zone diameters ranging from 19.8 to 22 mm and
MIC values of 4 mg/ml, confirming its antimicrobial properties.
Concerning the effect of resveratrol on biofilm formation, an in-
hibition ranging from 24% to 99% on the total biofilm mass was
achieved for all bacteria strains (Fig. 2 and Fig. 3). 16 mg/ml of
resveratrol is the most effective dose for antibiofilm activity.

Conclusion: Resveratrol has gained significant scientific and pub-
lic attention not only for being a possible natural antimicrobial but
also for its potential functional and therapeutic applications. Further
studies should be planned to understand the molecular mechanism
underlying resveratrol’s inhibitory effect, investigate the synergistic
effects of resveratrol with antibiotics, and apply it in clinical practice.

Key words: antibacterial activity; antibiofilm activity; minimal inhibitory
concentration; resveratrol; gel diffusion

OZET

Amac: Resveratrol (3,5,4’-trihidroksistilben), bircok patojenlere
kars! antimikrobiyal aktivite gésterir. Inhibe edici konsantrasyonlar-
da, bakteri hareketliligini ve haberlesme agini azaltabilecegi, bakteri
toksin dretiminin azalmasina yol acabilecegi ve biyofilm olusumunu
engelleyebilecegi saptanmistir. Bu calismada, resveratrol’in bazi
Gram-pozitif ve Gram-negatif bakteriler (zerine antibakteriyel ve
antibiyofilm aktivitelerini arastirmayr amacladik.

Materyal ve Metot: Staphylococcus aureus (ATCC-29213),
Bacillus subtilis (ATCC-6051), Escherichia coli (ATCC-25923) ve
Pseudomonas aeruginosa (ATCC-27853) bakteri suslar, 37°C’de
LB sivi besiyerinde bir gece inklibasyon sonrasi Uretildi. Resveratrol,
%1,5 dimetil silfoksit (DMSO) icinde ¢dzdildl. Doksan alti kuyucuk-
lu bir plakada 16 ila 0,5 mg/ml arasinda degisen resveratrol dozla-
n ile seri dilisyonlar hazirlandi. Resveratrol icin minimum inhibitér
konsantrasyonu (MIK), mikrodiliisyon yéntemiyle belirlendi. Bakteri
suslarinin biyofilm olusturma yetenekleri, kristal viyole testi ile deger-
lendirildi. Bunlara ilave olarak, antimikrobiyal aktiviteyi belirlemek icin
agar jel difiizyon testi yapild.

Bulgular: Bu testlerde resveratrol, 19,8 ila 22 mm arasinda de-
disen inhibisyon caplan ve 4 mg/mi MiK degerleri ile hem Gram-
pozitif hem de Gram-negatif bakteri suslarinin (remesini inhibe
ederek antimikrobiyal ézelliklerini ortaya koymustur. Resveratrol’in
biyofilm olusumu (izerindeki etkisi ile ilgili olarak, tiim bakteri suslari
icin toplam biyofilm kiitlesi lizerinde %24 ila %99 arasinda degisen
bir inhibisyon elde edilmistir. On alti mg/ml konsantreli resveratrol
uygulamasi, antibiyofilm aktivitesi icin en etkili dozdur.

Sonug: Resveratrol, yalnizca dogal bir antimikrobiyal oldugu icin
degil, ayni zamanda fonksiyonel ve terapdtik uygulamalar icin po-
tansiyel bir ajan oldugu icinde bilimsel alanda dikkat cekmistir.
Resveratrolin inhibitdr etkisinin altinda yatan molekiler mekaniz-
mayi anlamak, antibiyotiklerle sinerjistik etkilerini arastirmak ve kli-
nik pratikte uygulamak icin yeni calismalar planlanmalidir.

Anahtar kelimeler: antibakteriyel aktivite; antibiyofilm aktivite; jel difizyon;
minimal inhibitér konsantrasyon; resveratrol
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Introduction

In order to prevent and control bacterial infections,
broad-spectrum antibiotics and chemical bactericides
are used to temporarily counter bacterial coloniza-
tion and remove their biofilms'~%. However, many of
the currently available oral antibiotics have side effects
such as nausea, diarrhea, and vomiting®. At that point,
the discovery and use of natural compounds that can
be effective for bacteria activities and biofilm forma-
tions are inevitable.

Resveratrol is present in numerous plants such as
peanuts (Arachis hypogea), blueberries and cranber-
ries (Vaccinium spp.), Japanese knotweed (Polygonum
cuspidatum) a traditional Asian herbal medicine, and
most importantly as a natural source for human con-
sumption in grape wines (Vitis vinifera)’. Resveratrol,
a natural phytochemical found at high levels in espe-
cially red wine and grapes, has been extensively stud-
ied for a variety of different kinds of health-beneficial
effects, including anti-aging, antioxidant, anti-inflam-
mation, anti-carcinogenesis, anti-proliferative, car-
diovascular protection and apoptotic effects. It has
also an antimicrobial activity against a wide range of
bacterial pathogens. It has been studied that even at
subinhibitory concentrations, it can reduce bacterial
motility and interference with quorum sensing, lead
to reduced bacterial toxin production, and inhibit bio-
film formation®2.

Current literature supported that the resveratrol has an
antibacterial activity by effecting different mechanisms
such as inactivating the efflux pump systems'?, bind-
ing reversibly to the ATP synthase, partially inhibiting
both ATP hydrolysis and ATP synthesis functions of
the ATP synthase', inhibiting biofilm formation of
bacteria®s.

In this study, our aim was to investigate the possible
anti-bacterial and anti-biofilm activities of resveratrol
on Gram-positive and Gram-negative bacteria such as
Staphylococcus aureus, Bacillus subtilis, Escherichia coli,
and Pseudomonas aeruginosa.

Materials and Methods

Preparation of Resveratrol and Bacterial Strains:

The bacterial strains used in this study were S. au-
reus (ATCC-29213), B. subtilis (ATCC-6051), E.
coli (ATCC-25923), and P aeruginosa (ATCC-
27853). All bacteria strains were growth overnight in
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Luria-Bertani (LB) broth at 37°C and 100 pl of bacte-
rial cells with a concentration of 10® cfu/ml were added
into 96-well plates. The resveratrol was commercially
purchased (CAS Number: 501-36-0, Sigma Aldrich,
Taufkirchen, Germany). The resveratrol was prepared
as a stock solution of 16 mg/ml and then was sub-di-
luted as following concentrations (16, 8, 4,2, 1 and 0.5
mg/ml).

Agar Gel Diffusion Test:

Mueller-Hinton Agar (MHA) agar plate surface is in-
oculated by spreading 100 pul of the bacterial inoculum
over the entire agar surface and let to dry 10 min at
room temperature. Wells were drilled out on seeded
MHA agar plates (6 mm in diameter) with a sterile
cork borer. Then, 16 mg/ml stock and sub-dilutions
of the resveratrol was introduced into the drilled well.
Then, MHA agar plates were left to incubate at 37°C
for 24 hours in a flat position. At the end of the in-
cubation the bacterial inhibition zone diameters were
measured'e.

Crystal Violet (CV) Test:

A hundred pl Mueller-Hinton Broth (MHB) and 100
ul of bacterial cells suspension (10° cfu/ml) were added
to polystyrene 96-well plates and left to static incuba-
tion at 37°C for 48 hours. At the end of the period, all
the wells were washed 3 times with Phosphate Buffered
Saline (PBS). 0.5% CV dye was applied to wells for 20
minutes for staining attached cells. The residual dye was
cleaned with tap water. After fixation with 30% acetic
acid, measurement was taken at 590 nm by Multiskan™
GO UV/Vis microplate spectrophotometer (Thermo

Scientific, Schwerte, Germany)"’.

Determination of Minimum Inhibitory
Concentration (MIC):

We performed the MIC assay to determine the low-
est concentration of an resveratrol that prevents visible
growth of a microorganism. For this reason, “European
Antimicrobial Susceptibility Test” (EUCAST)"® pro-
tocols have been applied for determining the MIC
values. Briefly, 100 pl of bacterial cells with a concen-
tration of 10® cfu/ml and resveratrol with the spe-
cific concentrations (0.5; 1; 2; 4; 8; 16 mg/ml) were
added into 96-well plates. After 24 hours of incuba-
tion at 37°C, 100 pl of samples were taken from the
wells and inoculated on MHA agar plate by the spread



plate method. After 24 hours of incubation of these
plates at 37°C, the MIC is the lowest concentration
of antimicrobial agent that completely inhibits colony
formation.

Determination of Minimum Biofilm Inhibitory
Concentration (MBIC):

Inhibitory effects on biofilm formation are commonly
assessed by the MBIC, which is the lowest concentra-
tion of an antimicrobial substance at which there is no
time-dependent increase in the mean number of bio-
film viable cells. For this reason, MBIC value was de-
termined by CV test. Briefly, 100 ul of the bacterial cell
(10% cfu/ml) concentration was added to each well of
the 96-well plate. Then, resveratrol at specific concen-
trations (0.5; 1; 2; 4; 8; 16 mg/ml) was added. Total
volume was completed to 150 pl with MHB medium.
The plate was left to incubate statically at 37°C for 48
hours. At the end of the period, all contents in the wells
were discarded and washed 3 times with PBS. 200 pl
of 0.5% CV dye was added to wells and incubated in
the dark condition for 20 minutes. At the end of the
incubation, the wells were washed and fixed with 30%
acetic acid. Measurement was taken at 590 nm via a
spectrophotometer’.

Results

After the Agar Gel Diffusion test, it was seen that the
resveratrol inhibited the growth of both Gram-positive
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and Gram-negative bacteria stains which have been
tested in our study with inhibition diameters ranging

from 19.8 to 22 mm (Fig. 1).

On the other hand, antibiofilm activity of resvera-
trol were determined in a dose dependent manner on
both Gram-positive and Gram-negative bacteria stains
which were tested in our study. As seen in Fig. 2, an in-
hibition ranging from 61% to 99% on the total biofilm
mass was achieved for B. subtilis and S. aureus strains.
16 mg/ml resveratrol application was the most effec-
tive dose for preventing the biofilm formation in tested
Gram-positive bacteria.

Additionally, an inhibition ranging from 24% to 99%
on the total biofilm mass was achieved for E. co/i and
P aeruginosa strains. 16 mg/ml of the resveratrol was
also the most effective dose for preventing the biofilm
formation in tested Gram-negative bacteria. The MIC
values of all groups were detected as 4 mg/ml dose of
resveratrol (Fig. 3).

Discussion

In this study, we evaluated the possible antibacterial
and antibiofilm activities of resveratrol on some Gram-
positive and Gram-negative bacteria such as S. aureus,
B. subtilis, E. coli, and P. aeruginosa. For this reason, we
used a catalogued resveratrol and standard bacterial

strains obtained from ATCC.

After the agar diffusion test and microdilution assay, it
was detected that the resveratrol inhibited the growth

Figure 1. Agar gel diffusion assay results for resveratrol. The markings (R) show the resveratrol gel diffusion test on agar plate.

Kafkas J Med Sci 2022; 12(3):201-206
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Figure 2. The antibiofilm effect of resveratrol on gram positive bacteria.

of both Gram-positive and Gram-negative bacteria
strains, with inhibition diameters ranging from 19.8 to
22 mm and MIC values of 16 mg/ml, confirming its
antimicrobial properties. Concerning the effect of the
resveratrol on biofilm formation, an inhibition rang-
ing from 24% to 99% on the total biofilm mass was
achieved for all bacteria strains. The 16 mg/ml applica-
tion of resveratrol is the most effective dose for antib-
iofilm activity.

Several studies in current literature!’*° have demon-
strated that the resveratrol has antibacterial, antifun-
gal, antiviral, and antibiofilm effects. These studies
have also investigated the therapeutic application of
the resveratrol against infectious diseases. The resve-
ratrol inhibits growth of most of pathogens in differ-
ent concentrations such as Bacillus cereus (MIC=50
ug/mL), Mycobacterium smegmatis (MIC=64 ug/
mL), Helicobacter pylori (MIC=25 pg/mL), Arcobacter
cryaerophilus  (MIC=50 ug/mL), Campylobacter
coli (MIC=64 ug/mL), Vibrio cholera (MIC=60
ug/mL), Neisseria gonorrhoeae (MIC=75 pg/mL),
Mycobacterium  tuberculosis  (MIC=100 pg/mL),
Staphylococcus aureus (MIC=10 pg/mL), Enterococcus
Jaecalis (MIC=20 ug/mL), Escherichia coli (MIC >200
ug/mL), Klebsiella pneumoniae (MIC >200 pg/mL),
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Figure 3. The antibiofilm effect of resveratrol on gram negative bacteria.

21-28

and Pseudomonas aeruginosa (MIC >200 pg/mL)
Our results were closely parallel with the current litera-
ture (MIC=16 pg/mL); however, we understand that
we should have needed to perform more concentra-
tions of resveratrol on bacterial strains. Several studies
have reported lower susceptibilities for several Gram-
negative pathogens compared with Gram-positive bac-
teria. This may be the result of active extrusion of the
resveratrol by efflux pump systems?.

On the other hand, bacteria can live as planktonic
cells or in aggregates attached to surfaces, referred to
as biofilms. The formation of bacterial biofilms must,
necessarily, begin with the adhesion of a small number
of bacterial cells to a surface®. There are advantages of
biofilm formation such as providing phagocytosis and
antimicrobial agents and biofilm formation is crucial
for bacteria and clinically important in chronic and re-
current infections®!.

The resveratrol has been studied on various bacterial
pathogens for its ability to reduce biofilm formation. In
our study, 16 ug/mL resveratrol application inhibited
the biofilm formation ranging from 24% to 99% on the
total biofilm mass was achieved for S. aureus, B. subti-
lis, E. coli, and P, aeruginosa. A study reported that res-
veratrol inhibits biofilm formation at concentrations



of 4—6-fold below the MIC value on some Gram-
negative anaerobic bacteria®’. Furthermore, the resve-
ratrol demonstrated its antibiofilm properties against
Gram-negative bacteria including E. coli at concentra-
tions of 2—6-fold below the MIC value ?* and Gram-
positive bacteria including Propionibacterium acnes
and S. aureus at concentrations of 3—4-fold below the
MIC value®?*, Same studies claimed that the resvera-
trol inhibited the biofilm formation in especially E. co/i
by reducing expression of csgA and csgB genes™.

The resveratrol has gained significant scientific and
public attention not only for being a possible natural
antimicrobial but also for its potential functional and
therapeutic applications. Further studies should be
planned to understand the molecular mechanism un-
derlying the inhibitory effect of resveratrol, to investi-
gate the synergistic effects of resveratrol with antibiot-
ics, and to apply in clinical practice.

Our study has some limitations. First, the concentra-
tions of resveratrol should have been in a wider range.
Second, more microorganisms should have been tested
in this study.
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Determining the Relationship Between Coronavirus
Anxiety and Attitudes Towards the COVID-19 Vaccination
in Students from Vocational School of Health Services

Sadlik Hizmetleri Meslek Yiiksekokulu Ogrencilerinin Koronavirtis Anksiyetesi ve Covid-19
Asisina Yonelik Tutumlar Arasindaki lliskinin Belirlenmesi
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ABSTRACT

Aim: This research was aimed to determine the relationship be-
tween coronavirus anxiety and attitudes toward the COVID-19 vac-
cination in students from the vocational school of health services.

Material and Method: This cross-sectional study was com-
pleted with 700 students attending the Vocational School of
Health Services at a university in eastern Turkey in the 2020-2021
academic year. The data were collected through an online sur-
vey via the Social media platform (Whatsapp) between 15-31
January 2021. The data were collected Student Information Form,
Coronavirus Anxiety Scale, and Attitude towards the COVID-19
Vaccine. The data were evaluated using the SPSS 22.0 program
with standard deviation, mean, percentage, number, t-test in in-
dependent groups, one-way analysis of variance, and Spearman
rho correlation analysis. The statistical significance level was taken
as p<0.05.

Results: Attitudes Towards the COVID-19 Vaccine Scale posi-
tive attitude subscale mean score of the students was moderate
(11.07+4.03), and their Attitudes Towards the COVID-19 Vaccine
Scale negative attitude subscale mean score (15.37+3.64) was
moderate. The Coronavirus Anxiety Scale mean score (6.81+3.42)
was low. It was found that the students who suffered from a
chronic disease, had family members with a chronic disease, had
family members infected with COVID-19, and lost a family mem-
ber due to COVID-19 had higher Coronavirus Anxiety Scale mean
scores compared to the other students and this was statistically
significant.

Conclusion: These results highlight that training should be
planned to increase students’ positive attitudes toward the
COVID-19 vaccine.

Key words: anxiety; Covid-19 vaccine; student

OZET

Amac: Bu arastirma COVID-19 pandemisi stirecinde saglik hizmet-
leri meslek yiiksekokulu 6grencilerinin Koronavirtis anksiyetesi ve
COVID-19 asisina yénelik tutumlar arasindaki iliskinin belirlenmesi
amaciyla yapildl.

Materyal ve Metot: Kesitsel tlirde yapilan bu arastirma Tdrkiye’nin
dogusunda bulunan bir Universitenin Saghk Hizmetleri Meslek
Yiksekokulu’nda 2020-2021 egitim-&gretim yilinda derslere devam
eden 700 égrenci ile tamamlandi. Veriler 15-31 Ocak 2021 tarihle-
ri arasinda sosyal medya platformu (Whatsapp) araciligiyla cevrimici
anket yoluyla, Ogrenci Tanitim Formu, Koronavirtis Anksiyete Olcegi
ve COVID-19 Asisina Yonelik Tutumlar Olcedi kullanilarak toplanmis-
tir. Verilerin degerlendiriimesinde SPSS 22.0 programinda standart
sapma, ortalama, ylzde, sayi, bagimsiz gruplarda t-testi, tek yénli
varyans analizi ve Spearman rho korelasyon analizi kullanilal.

Bulgular: Ogrencilerin COVID-19 Asisina Yénelik Tutumlar Olcegi
Olumlu Tutum alt boyut puan ortalamasi orta seviye (11,07+4,03),
Olumsuz Tutum alt boyut puan ortalamasi orta seviye (15,37+3,64)
ve Koronaviriis Anksiyete Olcedi puan ortalamasi distik seviye,
(6,81+3,42) olarak belirlendi. Kronik hastaliga sahip, aile bireyle-
rinde kronik hastalik bulunan, aile bireyleri COVID-19 enfeksiyonu
geciren ve COVID-19 enfeksiyonu nedeniyle aile bireyi vefat eden
ogrencilerin, Koronaviriis Anksiyete Olgedi puan ortalamalar diger
dgrencilere gére daha ylksek ve anlamli bulundu.

Sonug: Arastirma sonuglar 6grencilerin COVID-19 asisina yénelik
olumlu tutumlarini artirmak amaciyla egitimlerin planlanmasi gerek-
tigini vurgulamaktadir.

Anahtar kelimeler: anksiyete; Covid-19 agsisi; 6grenci
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Introduction
The restriction measures taken for the COVID-19

pandemic have negatively affected all areas and have
started a difficult process especially in the education
system'. In Turkey students started to receive online
education as of 26 March 2020 but this has caused
university students to suffer from social isolation,
fail to receive hands-on training for professional
competence,” and experience inequality of oppor-
tunity in technological dimension®. University stu-
dents currently studying in the field of health have a
high level of anxiety due to some reasons such as the
pressure of academic achievement, the difficulties of
the clinical environment, and working with patients
with chronic and terminal diseases®. Unexpected
sudden changes in the education system with the
COVID-19 pandemic and health threats associated
with infection have led students to feel increasingly
anxiety / fear and concern®’. Anxiety can have a
negative effect on students’ quality of life, academic
achievement, and family and social relations and
can lead them to experience serious problems such
as deterioration of their mental health and school
dropout®’.

Increased level of fear/anxiety individuals feel due
to uncertainty during epidemics also influences
their thoughts and tendencies about treatment
methods and basic preventive practices such as vac-
cines'®!. Therapeutic approaches are significant;
however, the most important factor in preventing
the spread of infection is vaccination. The key to
the vaccination is the positive attitude of the society
towards the vaccine'?. In 2019, the World Health
Organization' reported that vaccine refusal is one
of ten global problems and similarly, rate of vaccine
refusal has increased in Turkey in recent years. The
positive expectations of the societies for the devel-
opment of vaccines in the fight against coronavirus
at the beginning of the pandemic have been replaced
by the problems of doubt, hesitation and vaccine re-

jection regarding the COVID-19 vaccine today'.

COVID-19 vaccine hesitancy has been commonly
encountered in numerous countries''. In a study
conducted with 3936 people regarding attitudes
towards the COVID-19 vaccine in Turkey, it was
determined that 31% of the participants were hesi-
tant about the COVID-19 vaccine and 3% refused
to be vaccinated®. In their study, Kose et al.’é, de-
termined that 68.6% of the healthcare professionals

Kafkas J Med Sci 2022; 12(3):207-214

(n=1138) requested to be vaccinated. In a study
conducted by the American Nurses Foundation
(ANF) with 13,000 nurses, approximately one-third
(36%) of the nurses stated that they did not want to
be volunteers to get vaccinated against COVID-19
and approximately one-third (31%) expressed that
they were undecided about getting vaccinated. In
addition, in the same study, 65% of the nurses stated
that they provided care for confirmed or suspected

COVID-19 cases'.

It is important to evaluate the views and expecta-
tions of all healthcare professionals and the society
about vaccination in order to achieve COVID-19
vaccination programs'®. Healthcare professionals
are the most effective and reliable consultants for
people to exhibit vaccine acceptance and a posi-
tive attitude towards vaccination". Students study-
ing in the field of health are expected to take part
in the COVID-19 pandemic or other epidemics in
the near future and consult the society about vac-
cination. Given the guidance offered by students in
the field of health protection and promotion, it is
of primary importance to determine their anxieties
about the COVID-19 pandemic and their attitudes
towards the COVID-19 vaccine.

The aim of this study, which was conducted at the
beginning of the COVID-19 vaccination in Turkey,
was to determine the relationship between the anxi-
eties of the students, who represent an important
group in the field of health, about the COVID-19
infection and their attitudes towards the COVID-19

vaccine.

Research Questions

- How is the Coronavirus Anxiety Scale (CAS)
score of students from Vocational School of

Health Services (VSHS) during the pandemic?

— How is the Attitudes Towards the COVID-19
Vaccine (ATV-COVID-19) Scale score of VSHS

students during the pandemic?

— Is there any correlation between the CAS score
and ATV-COVID-19 Scale score and some socio-
demographic characteristics of VSHS students?

— Is there any correlation between the Coronavirus
Anxiety score and the ATV-COVID-19 score of
VSHS students?



Material and Method
Type of the study: The study is cross-sectional.

Period and setting of the study: The study was conduct-
ed in a vocational school of health services between 15
and 31 January 2021.

Population and sample: The population of the study
consisted of a total of 1730 first— and second-year stu-
dents studying in the departments of Anaesthesia, First
and Emergency Aid, Medical Imaging Techniques,
Medical Laboratory Techniques, Home Patient Care,
Elderly Care, Medical Documentation and Secretarial,
and Medical Promotion and Marketing in the
Vocational School of Health Services. No sample selec-
tion was applied in the study and the sample consisted
of 700 (response rate=40%) students who actively
joined in classes in the 2020-2021 academic year,
agreed to participate in the study, and filled out the
measurement tools completely. Students who didn’t
actively participate in the classes in the 2020-2021 ac-
ademic year, didn’t accept to participate in the research
and filled the measurement tools incompletely were
excluded from the study.

Data collection tools and method: Data collection
tools include three parts; student information form,
Coronavirus Anxiety Scale (CAS) and Attitudes
Towards the COVID-19 Vaccine (ATV-COVID-19)
Scale.

Student information form: This form was prepared by
the researcher upon the literature review**?!. The form
includes the questions about socio-demographic char-
acteristics of the students such as gender, age, depart-
ment, marital status, education level, income status,
status of suffering from a chronic disease and having
a parent with a chronic disease as well as questions
related to COVID-19 such as being diagnosed with
COVID-19 and losing a relative due to COVID-19.

Coronavirus Anxiety Scale (CAS): The Coronavirus
Anxiety Scale (CAS) was developed by Lee in 2020 to
identify possible dysfunctional anxiety cases associated
with the COVID-19 crisis and its Turkish validity and
reliability study was conducted by Biger et al.*’. This
5-point Likert scale consists of 5 questions and a sin-
gle dimension. The scale is scored as “0”: “never”, “1”:
“Rarely, less than one or two days’, “2”: “A few days”,
“3”: “more than seven days’, and “4”: “almost every day
in the last two weeks”. The Cronbach’s Alpha reliabil-
ity coefficient was calculated as 0.832.In this study,
Cronbach’s Alpha coefhcient was determined as 0.875.
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Attitudes Towards the COVID-19 Vaccine (ATV-
COVID-19) Scale: The scale was developed by Genis et
al.”!, and consists of 9 items and two subscales (positive
and negative attitude). The items are rated as “Strongly
disagree (1)”, “Disagree (2)” “Undecided (3)”, “Agree
(4)”, and “Strongly agree (5)”. The items in the nega-
tive attitude subscale (items S, 6,7, 8 and 9) are scored
reversely. High scores obtained from the positive atti-
tude subscale (items 1, 2, 3, and 4) indicate that the
attitude towards the vaccine is positive. In the negative
attitude subscale, high scores signify that negative at-
titudes towards the vaccine are less. Reverse items are
codedas1>5;2>4;3>3;4>2;and 5> 1.

Data collection method: The survey link created via
Google Form was sent to the students via the social me-
dia platform (Whatsapp) to collect the data and they

were asked to answer it in the electronic environment.

Data assessment: SPSS 22.0 packaged software was
used for the statistical analysis of the data and descrip-
tive statistics (mean, standard deviation, number and
percentage) were calculated. Parametric test assump-
tions were checked before data analysis. Independent
samples t-test or one-way analysis of variance was used
to compare the groups. The correlation between nu-
merical variables was determined using the Spearman
rho correlation coefficient. The value of p<0.05 was
taken as statistical significance level.

Ethical considerations: The study was approved by
the Republic of Turkey Ministry of Health Scientific
Research Platform (2020-12-30T00_28_45) and
the Non-Invasive Research Ethics Committee of
the Faculty of Health Sciences of Kafkas University
(05.01.2021/136). In order to carry out the study, per-
mission to use scales was taken from their authors and
institutional permission was obtained. Before com-
pleting the online survey, voluntary participants were
asked to click the checkbox stating that they agree to
participate. They were informed that the survey did
not contain any personal information and the answers
would be collected anonymously in order to prevent
any coercion.

Results

The average age of the participants was 20.43+1.85
(18-35) years. Table 1 shows the distribution of some
socio-demographic characteristics of the students

and ATV-COVIDI19 and CAS mean scores. It was

determined that anxiety scores and scores of positive
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attitude towards the vaccine were higher and statisti-
cally significant in female students than male students

(p=0.001).
When examining mean scores of the ATV-COVID-19

positive attitude subscale, these mean scores were high-
er in those residing in the Eastern Anatolia region than
those residing in the Mediterranean region and this
was statistically significant (p=0.002; Table 1). Scores
of positive attitude towards the vaccine were lower and
in students who were infected with COVID-19 than
those who were not (p=0.003) and in students with
low level of income than those with the other income
levels (p<0.001) and this was statistically significant

(Table 1).
The ATV-COVID-19 negative attitude subscale mean

scores were lower in students residing in the Black Sea
region compared to those residing in the Aegean re-
gion; in students with low level of income than those
with the other income level; and in students who were
infected with COVID-19 than those who were not
and this was statistically significant (p<0.001). The
ATV-COVID-19 negative attitude subscale mean
scores were higher in those residing in the village than
those residing in the province and this was statistically

significant (p=0.001; Table 1).

When the anxiety scores of the students were ex-
amined, it was found that the students who suffered
from a chronic disease, had family members with
a chronic disease and lost a family member due to
COVID-19 had higher CAS mean scores compared to
the other students and this was statistically significant
(p<0.001). Additionally, it was found that the students
who infected with COVID-19 (p=0.008) and had
family members infected with COVID-19 (p=0.001)
had higher CAS mean scores compared to the other
students and this was statistically significant (Table 1).

Table 2 shows ATV-COVID-19 Scale subscale and
CAS total mean scores. ATV-COVID-19 positive
attitude subscale mean score of the participants was
moderate (11.07£4.03), and their ATV-COVID-19
negative attitude subscale mean score (15.37+3.64) was
moderate. The CAS mean score (6.81+3.42) was low.

Table 3 shows the Spearman correlation between AT V-
COVID-19 subscales scores and CAS total mean
scores. There was no correlation between the CAS
mean score and the ATV-COVID-19 positive attitude
subscale (p=0.128) and ATV-COVID-19 negative at-
titude subscale (p=0.740) mean scores.
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Discussion

The present study is believed to be important since
such study has not been conducted with these students
and this study examines the correlation between the
coronavirus anxiety score and the score of attitude to-

wards the COVID-19 vaccine in the VSHS students.

In the study, the students’ CAS mean score was found
to be low. However, studies conducted on students
have revealed that restrictive measures for COVID-19
infection have led them to experience high levels of
anxiety”>®. Low anxiety score found in the present
study is thought to be associated with the fact that the
students have been adapted to the online education
process of about 10 months, the home quarantine pro-
cess was over, they have regained the opportunity to
meet with their peers outside, and hospital processes
are carried out online.

In the study, it was determined that the positive at-
titude scores of the students towards the COVID-19
vaccine were moderate. In the literature, there are nu-
merous studies indicating that the positive attitude to-
wards the vaccine in the field of health is moderate”¢%7,
In one study, it was reported that only 45% of students
studying in health-related departments wanted to be
vaccinated with the COVID-19 vaccine and the most
important reason for their drawbacks about the vac-
cination was vaccine safety and its side effects®. In a
study conducted with medical students from the USA,
about three-quarters (75%) of the students stated that
they wanted to be vaccinated and one-fourth (25%)
were hesitant about the vaccine*”

When the findings were evaluated in terms of demo-
graphic variables, it was found that the anxiety scores
of female students were higher than those of male stu-
dents and this was statistically significant (p=0, 001).
Likewise, the studies conducted with students on coro-
navirus anxiety have revealed that the anxiety scores of
female students were higher compared to their male
counterparts?>»2%, In the study conducted by Ozdin
and Ozdin® in Turkish society, they reported that the
anxiety scores of women were higher than the anxi-
ety scores of men in a statistically significant manner
during the COVID-19. It is known that women gen-
erally have a higher level of anxiety than men due to
their gender characteristics, and cultural situations,
social expectations and experiences play a role in in-
creasing this anxiety”. The fact that the anxiety scores
were higher in female gender than males in the pres-
ent study was thought to be associated with academic
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Table 1. Some socio-demographic characteristics of the students and ATV-COVID-19 and CAS mean scores

ATV-COVID-19 subscales
Positive attitude Negative attitude  CAS total score

Variables n % Mean + SD Mean + SD Mean + SD
Gender Female 491 70.1 11.38+3.83 15.41+3.45 7.01+3.60
Male 209 299 10.33+4.38 15.26+4.07 6.33+2.90
p=0.001 p=0.277 p=0.001
Marital status Single 685 97.9 11.07+4.02 15.35+3.65 6.83+3.44
Married 15 241 12.00+4.74 16.00+3.21 5.00+1.53
p=0.730 p=0.628 p=0.111
Department Anaesthesia 70 100 11.47+3.20 15.20+3.36 6.90+3.72
First and Emergency Aid 153 21.9 11.23+3.87 15.22+3.48 6.50+3.25
Home Patient Care 95 13.6 10.53+4.04 14.75+3.64 6.98+3.21
Medical Imaging Techniques 128 18.3 11.32+4.40 15.78+3.61 6.78+3.12
Medical Laboratory Techniques. 56 8.0 11.17+£3.53 14.83+2.49 7.25+4.05
Medical Documentation and Secretarial 100 14.3 10.60+4.08 15.01+3.88 6.64+2.96
Medical Promotion and Marketing 27 39 11.07£4.72 16.96+3.36 6.03+1.65
Elderly Care 71 104 11.1524.45 16.22+4.50 7.38+4.62
p=0.790 p=0.089 p=0.487
Cities 325 46.4 10.92+3.95 15.19+3.50 6.84+3.24
Place of residence District 214 30.6 11.00+4.05 15.04+3.86 6.57+3.10
Village 161 23.0 11.45+4.15 16.16+3.52 7.06+4.10
p=0.380 p=0.001 p=0.275
Geographical region they resided in The Eastern Anatolia 348 497 11.65+4.09 15.85+3.53 6.76+2.99
The South Eastern Anatolia 197 2841 10.47+3.76 15.10+3.63 6.90+3.66
The Central Anatolia 27 39 11.22+4.62 15.22+4.43 8.14+6.21
The Black Sea 27 39 10.55+3.60 14.18+3.22 5.66+1.54
The Marmara 28 4.0 9.46+4.76 13.64+5.05 6.71+4.22
Mediterranean 56 8.0 9.98+3.70 14.35+3.02 6.94+3.65
The Aegean 17 24 12.82+2.72 16.88+2.17 6.00+2.09
p=0.002 p<0.001 p=0.203
Employment status Unemplayment 606 86.6 11.15+4.02 15.48+3.49 6.74+3.38
Working in healthcare field 21 30 10.61+3.99 14.00+4.30 7.00+4.42
Working outside in healtcare field 73 104 10.54+4.12 14.83+4.50 7.31+£3.42
p=0.419 p=0.215 p=0.076
Income status High 63 9.0 11.60+4.32 15.85+4.47 6.55+3.24
Middle 511 73.0 11.32+3.92 15.56+3.41 6.57+3.02
Low 109 15.6 10.21+3.98 14.73+3.85 7.89+4.67
Very low 17 24 7.00+3.93 11.82+3.50 7.88+4.44
p<0.001 p<0.001 p=0.079
Infected with COVID-19 Yes 112 16.0 9.56+4.23 13.87+3.88 8.59+5.64
No 588 84.0 11.22+3.98 15.52+3.58 6.62+3.05
p=0.003 p<0.001 p=0.008
Chronic disease Yes 66 94 11.09+3.97 15.17+3.66 7.38+4.07
No 634 90.6 11.04+4.11 15.61+3.61 6.09+2.17
p=0.761 p=0.169 p<0.001
Having a parent with a chronic disease Yes 389 556 11.09+3.97 15.17+3.66 7.38+4.07
No 311 444 11.04+4.11 15.61+3.61 6.09+2.17
p=0.761 p=0.169 p<0.001
Had family members infected with Yes 246  35.1 11.32+4.03 15.35+3.70 7.26+3.80
COvID-19 No 454 649 10.93+4.03 15.37+3.61 6.56+3.17
p=0.16 p=0.347 p=0.001
Losing a relative due to COVID-19. Yes 61 8.7 10.91+4.03 14.81+3.84 8.95+5.49
No 639 91.3 11.08+4.03 15.42+3.62 6.60+3.08
p=0.647 p=0.061 p<0.001

ATV-COVID-19:Attitudes Towards the COVID-19 Vaccine; CAS: Coranavirus Anxiety Scale
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Table 2. ATV-COVID-19 Scale subscales and CAS total mean scores

N Ortalama = SS Min-Max
ATV-COVID-19 positive 700 11.07+4.03 4.00-20.00
attitude
ATV-COVID-19 negative 700 15.37+3.64 5.00-25.00
attitude
Coronavirus anxiety scale 700 6.81+3.42 5.00-25.00

Table 3. The Spearman correlation between ATV-COVID-19 subscales
scores and CAS total mean scores

Spearman’s rho ATV-COVID-19  Coronavirus
negative attitude anxiety scale

Positive attitude correlation coefficient 0.654* 0.058

P value <0.001 0.128

Negative attitude correlation coefficient -0.013

P value 0.740

ATV-COVID-19:Attitudes Towards the COVID-19 Vaccine; CAS: Coranavirus Anxiety Scale

achievement as well as obligations such as traditionally
doing household chores and helping family members

due to staying at home.

In this study, anxiety scores were found to be higher
and statistically significant in students who had a
chronic disease in themselves and their family mem-
bers, were infected with COVID-19 or lost a family
member due to COVID-19 infection (p<0.05). In a
study conducted in Jordan during the pandemic, it was
determined that university students who suffered from
a chronic disease and had family members with the
chronic disease had higher levels of anxiety than the
other students and this was statistically significant™. A
study conducted with nursing students reported that
the students with family members/relatives who tested
positive for the COVID-19 had higher anxiety scores
than other students”. In another study conducted
with medical students actively working in the clin-
ics, the students who were infected with COVID-19
were found to have higher levels of anxiety than those
who were not*. Chronic diseases are life-threatening
and can cause people to experience anxiety and depres-
sion especially during the pandemic®. The constant
mentioning of topics related to the susceptibility to
COVID-19 infection in the media and society, espe-
cially in those with chronic diseases, is effective in in-
creasing anxiety”.

When examining the relationship between the attitude
towards the COVID-19 vaccine and demographic data
of the participants, it was concluded that gender, geo-
graphical region they resided in, and income status af-
fected their attitude towards the vaccine (p<0.05). In
the study, it was determined that the positive attitude
towards the vaccine was higher and statistically signifi-
cant in females than males. However, contrary to the re-
sults of the study, there are studies in the literature dem-
onstrating that men are more willing to get vaccinated
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p* <0.01; ATV-COVID-19: Attitudes Towards the COVID-19; CAS: Coronavirus Anxiety Scale

than women®?. In this study, it was determined that
the score of positive attitude towards the vaccine was
low in families with low level of income. High-income
and educated individuals are more likely to have the
COVID-19 vaccine. Unemployment can also reduce
the positive attitude towards the vaccine. Low-income
families are often literate at low rates®®. It is considered
that the low literacy rate may cause individuals to be
more affected by environmental discourses and family
members under the same roof to affect each other, re-
sulting in a negative attitude towards the vaccine.

In this study, it was concluded that being infected with
COVID-19 reduced the positive attitude towards the
vaccine and this was statistically significant (p<0.05).
This result was due to the insufficient level of knowl-
edge of the students about the COVID-19 infection
and the newly applied coronavirus vaccination and
it was interpreted as the fact that that the students
thought that being infected with COVID-19 can

eliminate the need for vaccination.

When the positive attitude subscale was examined, it
was determined that those residing in the Black Sea
and Eastern Anatolia Regions exhibited positive at-
titudes towards the vaccine and the regional differ-
ence was statistically significant. Considering that
the climatic conditions of these regions are harsh, it is
thought that individuals living in these regions prefer
to be vaccinated more in diseases such as COVID-19
that require medical assistance and care. Although the
scores of positive attitude towards the vaccine were
high in the Eastern Anatolia Region in this study, the
vaccination rate was low according to the vaccination
data of the Ministry of Health®. It is claimed that the
slow progress of vaccination in the region is due to
the fact that people who are not illiterate and do not
speak Turkish have trouble in hospital appointment
system?>.



No correlation was found between the CAS mean score
and the ATV-COVID-19 positive and negative atti-
tude subscale mean score in the study. Unlike this study,
there are studies in the literature showing that high
anxiety is associated with high vaccine acceptance'>.
In a study conducted with a total of 5024 people from
the United Kingdom (n=1088) and Turkey (n=3936),
it was determined that the vaccine acceptance rates of
the participants with high COVID-19 anxiety scores
were also high®. Similarly, in their study, Bandeu et
al.’ concluded that individuals with high anxiety were
highly willing to be vaccinated.

In this study, it was determined that the coronavirus
anxiety score of the students was low and ther attitude
score towards the vaccine was moderate. For this rea-
son, it is thought that it would be beneficial for the
educators to identify the students who are hesitant
about the vaccine in particular and to improve the
education method to increase compliance with the
vaccination protocols in order to increase the positive
attitude of the students towards the COVID-19 vac-
cine in the related Vocational School. In addition, it
is reccommended to conduct comparative studies with
students studying in other departments or in different
provinces.

Limitations

The limitation of the study are the research is single-
centered and the low response rate (40%) to online
surveys since the study was conducted during the on-
line education period.
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Analysis of PD-L1 Immunohistochemistry Results for Different
Sampling Procedures of Non-small Gell Lung Carcinoma.
Can We Use Cell Blocks for Evaluation of PD-L1?

Kiigiik hiicre Disi Akciger Karsinomiarinda Tiimériin Farkli Ornekleme Prosediirlerine Gére PD-L1
Immdinohistokimyasal Sonuglarinin Degerlendirilmesi. Hiicre Bloklar PD-L1 Degerlendiriimesinde

Kullanilabilir mi?

Esin Kaymaz, Haldun Umudum

Pathology Department, Lokman Hekim Faculty of Medicine, Ankara, Turkey

ABSTRACT

Aim: Current guidelines recommend evaluating the expression of
PD-L1 immunohistochemically in most tumors, especially lung can-
cer. However, it is not easy to evaluate the immunohistochemical
staining of PD-L1 because of the tumor heterogeneity. Therefore,
we aim to evaluate the different patterns of PD-L1 in the lung’s non-
small cell carcinoma and the relationship with clinicopathological
features. We also wanted to see if cell blocks obtained from cytolo-
gy materials can be an alternative for PD-L1 immunohistochemistry.

Material and Method: We retrospectively analyzed the immuno-
histochemical patterns of PD-L1 performed between 2018 and
2019. Biopsy/aspiration procedure of tumors, tumor type, patient’s
age, and gender were reviewed. Positive tumor cells (percentage)
were categorized according to density and distribution as negative
(<1%), low expression (1-49%), and high expression (>50%).

Results: Material adequacy was found to be satisfactory in evalu-
ating PD-L1 in the cases of cell blocks. Positive staining with PD-
L1 was detected even with a small number of tumor cells in the
cell block. For optimal evaluation of PD-L1 expression in the cell
block, the tumor cell ratio of 10% is significant (p=0.002). The cas-
es with negative PD-L1 expression mostly belonged to small biop-
sy samples (48.3%). However, the difference in PD-L1 expression
in histological and cytological samples was insignificant (p=0.79).
Besides this, expression of PD-L1 was negative in almost half of
the cases (48.3%) diagnosed with squamous cell carcinoma. In
adenocarcinoma cases, the PD-L1 expression rate was between
1-49 % in more than half (51.8%) of them. The difference in his-
tological subtype was not significant in PD-L1 staining (p=0.009).
Conclusion: In conclusion, we can use cell blocks for immuno-
histochemical evaluation of PD-L1 expression. Analysis of PD-L1
staining in cytological and histological tissue samples may be a
guide for other studies.

Key words: PD-L1; tumor; lung carcinoma; cell block

OZET

Amac: Glncel kilavuzlar, akciger kanserleri basta olmak (lizere
cogu tiimérde PD-L1 ekspresyonunun immdnohistokimyasal ola-
rak degerlendirilmesini énermektedir. Ancak, timdr heterojenitesi
nedeniyle PD-L1’in degerlendiriimesi kolay degildir. Calismamiz,
akcigerin kiiclik hicre disi karsinomlarda PD-L1’in farkli boyanma
paternlerini ve bu ekspresyonun klinikopatolojik ézelliklerle iliskisini
degerlendirmeyi amaclamaktadir.

Materyal ve Metot: Bu amacla 2018-2019 yillarinda immdinohisto-
kimyasal olarak calisilan PD-L1’in ekspresyon paternleri retrospektif
olarak analiz edildi. Yapilan islemin prosedirii (biyopsi/aspirasyon),
tumodr tipi, hastanin yasi, cinsiyeti gézden gecirildi. PD-L1 pozitif ti-
mér hiicreleri, yogunluk ve dagiim baz alinarak yizdelerine gére ne-
gatif (<%1), disiik ekspresyon (% 1-49) ve yiiksek ekspresyon (>%50)
olarak kategorize edildi.

Bulgular: Calismamizda, hiicre blogunda PD-L1’in degerlendirme-
si icin gereken hiicresellik tatmin edici bulundu. Hiicre blogunda
az sayida hticre bile olsa PD-L1 ile pozitif boyama elde edilebild.
Hdcre blogunda PD-L1 ekspresyonunun optimal degerlendiriimesi
icin timdér hiicre orani %10 sinirt anlamli bulundu (p=0,002). PD-L1
ekspresyonu negatif olan olgular cogunlukla kii¢lik biyopsi 6rnek-
lerine (%48,3) aitti. Ancak histolojik ve sitolojik 6rneklerdeki PD-L1
ekspresyonu farki anlamii degildi (p=0,79). Bunun yaninda skuaméz
hucreli karsinom tanisi alan olgularin neredeyse yarisinda (%48,3)
PD-L1 ekspresyonu negatif olarak saptandi. Adenokarsinom ol-
gulaninin yanisindan fazlasinda (%51,8) PD-L1 ekspresyon orani
% 1-49 arasindaydi. Histolojik alt tip PD-L1 boyanmasinda anlamli
farklilik géstermedi (p=0,009).

Sonug: Analizimize gére, PD-L1 ekspresyonunun immdinohisto-
kimyasal olarak degerlendiriimesinde hiicre bloklari kullanilabilir.
Hem sitolojik ve hem de histolojik doku &rneklerinde PD-L1 eks-
presyonlarinin analizi diger ¢calismalar icin yol gésterici olabilir.

Anahtar kelimeler: PD-L1; tiimér; akciger kanseri; hiicre blogu
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Introduction
The pathway of PD-1/PD-L1 plays an important

role in immune regulation by balancing T cell activa-
tion, tolerance and immune-mediated tissue damage.
Binding PD-LI to PD-1 causes the formation of PD-
1/ TCR. This formation suppresses T cell activation
by increasing apoptosis, inhibing proliferation and
decreasing cytokine secretion'. The formation of this
complex causes depletion of effector T cells and thus
tumor cells escape from the immune system. PD-L1
also transmit the anti-apoptotic signal to tumor cells.
So tumor cells can be protected from apoptosis. Also
according to Shi et al., PD-L1 may act as an oncogenic
molecule in colorectal carcinogenesis®. Mechanism of
PD-1/ PD-L1 binding on the tumor development has
been illustrated in Fig. 1.

PD-L1 is not expressed on the surfaces of normal tis-
sues. Therefore, antibodies targeting PD-1 and PDL-
1 is novel therapeutic option in cancer treatment.
Monoclonal antibodies targeting the PD-L1 or PD-1
receptor prevent the suppressive effects of this pathway
on T cells, thereby increasing T cell function. Clinical
studies have demonstrated that these antibodies leads

to impressive outcomes in many cancer types such
as renal cell carcinoma, bladder, melanoma and non-

small cell lung cancers®*.

Besides oncogenic potential, PD-L1 has different prog-
nostic effects in different malignancies. It is associated
with poor prognosis in cancers of stomach, esophagus,
pancreas, ovarian, bladder, kidney and liver. Rarely, the
high rate of PD-L1 expression in tumor cells is associ-
ated with a better clinical course. Patients with breast
cancer and Merkel cell carcinoma expressing PD-L1
have longer disease-free survival times. The prognostic
value of PD-L1 for lung cancer, colorectal carcinoma
and melanoma is controversial'.

Evaluation of tumor PD-L1 expression (PD-L1 exp.)
has become a predictive biomarker for selecting pa-
tients for immunotherapy. However, it is difficult to
evaluation of PD-L1 by immunohistochemistry. PD-
L1 shows heterogeneity within the tumor. This makes
immunohistochemical evaluation difficult. Therefore,
evaluation of PD-L1 exp. can be much more difhcult
in small tissue samples. This situation causes problems
especially in lung cancers which have typically limited
samples. Current guidelines recommend determining
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Figure 1. Mechanism of PD-1/ PD-L1 pathway and anti PD-1/PD-L1 treatment. (Image was pre-
pared with Canva for Education Program by Esin Kaymaz)



PD-L1 exp. levels with immunohistochemistry in ad-
vanced lung cancers’. The diagnosis of lung tumors
is mostly based on endobronchial / transbronchial
aspiration biopsies or pleural effusion materials. Cell
blocks obtained from cytological materials has recent-
ly been proposed as an alternative way of evaluating
PD-L1I exp.

Current study aims to identify clinicopathologic fea-
tures and expression patterns of PD-L1 in primer
and metastatic non-small cell lung tumors. Also we
investigated the usability of the cell block for PD-L1

immunohistochemistry.

Materials and Methods

We retrospectively reviewed the data of PD-L1 immu-
nohistochemical analysis of patients between 2018 and
2019 in the Pathology Laboratory. PD-L1 immunobhis-
tochemical stain (Dako Clone 22 ¢3) were applied to
tissue samples or cell blocks. The procedure of sampling
(biopsy / aspiration), tumor type, gender and also the
percentages tumor cells with PD-L1 positivity which
were categorized according to density and distribution
were recorded. A total of 89 cases between these years
have been documented, regardless tumor localization.
Here, we wanted to see the distribution of PD-L1 stud-
ied cases. But the evaluation and statistical analysis were
performed just for tumors localized to lung.
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Formalin fixed paraffin embedded tissue blocks have
been prepared for all cases. 4 micrometer thick sections
were cut and stained with Hematoxylin and Eosin for
evaluation. Also cell block was prepared from effusion
or aspiration samples. Effusion samples were centri-
fuged, and the supernatant was tossed away. The sedi-
ment was placed on a slide and mixed with 4-5 drops
of plasma and 4-5 drops of thromboplastin. The sam-
ple was centrifuged again and topped with 10% forma-
lin. The clumped sample is then placed into a cassette,
processed through the routine processing protocol. For
consultation cases, each block were analyzed for if they
have sufficient tumor cell.

PD-L1 was performed if the sample had more than
100 tumor cells. In cases with sufficient tumor immu-
nohistochemical staining were performed with PD-L1
antibody, Dako Clone 22 ¢3 in dense 1/50.

The percentage of positive staining was determined
by an experienced pathologist. Membrane staining
(local/global) at any intensity greater than back-
ground staining was evaluated, and only viable tumor
cells were scored. For non-small cell lung carcinoma,
PD-L1 expression was divided into three categories
according to the percentage of staining: <1% (nega-
tive), 1-49% (low expression) and 250% (high ex-
pression)®. An example for each category has demon-
strated in Fig. 2.

Figure 2. PD-L 1 expression according to percentage of staining: a) <1% (negative) (x400), b) 1-49% (low expression) (x400) and ¢) >50%
(high expression) (x400) (Dako Clone 22 ¢3) (1/50 dilution).
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For the statistical evaluation we considered PD-L1 expres-
sion in two groups as negative (<1%) and positive (>1%).
In other word we grouped score 2 and 3 as just positive.

Evaluating the difference of the present/absent or the
weak/intense staining of PD-L1 among specimen
types was one of the main points we focused on in our
study. For statistical analysis, we classified the specimen
types into two groups as cytology materials (cell block)
and histology materials (biopsy, resection).

We used JASP Team (2022) (Version 0.16.1) program
for statistical evaluation. Categorical variables were
compared using Chi-Square test. Duo to the small
number of cases, comparison between groups were
made using Fisher’s exact analysis. P value of less than
0.05 was considered statistically significant for all tests.

Results

There were 89 cases in which PD-L1 immunohisto-
chemical staining was studied between 2018 and 2019
in our department.

While 83 of these cases were lung tumors, 2 of them
were colon, 2 of them among stomach, 1 of them was
belonging to breast and 1 of them to the nasopharynx.
Colon and stomach samples were in the form of small
biopsies and the pathological diagnosis of them were
adenocarcinoma. The diagnosis of the mastectomy ma-
terial and the biopsy of nasopharynx were as follows;
invasive breast carcinoma and malignant melanoma.

with score 3 (x200) (Dako Clone 22 ¢3) (1/50 dilution).
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As can be seen, most of the cases studied with PD-L1
belong to the lung.

We evaluated the tumors of lung. Among them 18 were
female and 70 were male. Of the 83 cases belonging to
lung, 60 were tissue samples and 23 were cell blocks
prepared from aspiration / pleural effusion. Of the 60
tissue samples, 27 were in the form of wedge/segmen-
tal resection or lobectomy, and 33 were transbronchial
biopsies, transbronchial or small biopsies of metastatic
lesion. Regardless of the sampling method, it was de-
termined that 29 cases were reported as squamous cell
carcinoma and 54 cases as adenocarcinoma. The major-
ity of squamous cell carcinomas showed moderate dif-
ferentiation. Acinar pattern was dominant in samples
diagnosed with adenocarcinoma. Also 76 of the cases
were diagnosed with lung samples, while 7 were sam-
ples from the brain, lymph node or bone tissues metas-
tases of lung cancer. However, the location of the meta-
static tumor was not of significance for the study. The
main thing here was that the tumor was of lung origin.

We evaluated PD-L1 exp. in 3 categories. In 29 of the
cases diagnosed with non-small cell lung cancer, either
no or <1% staining was observed with PD-L1. These
cases were evaluated as negative by PD-L1. Staining
was low (1-49%) with PD-L1 in 41 cases while it was
high in 13 cases. In Fig. 3a, a squamous cell carcinoma
with score 3 of PD-L1 (80% percentage) is demon-
strated. In Fig. 3b, we can see a strong expression pat-
tern in an adenocarcinoma.




Evaluation results of PD-L1 exp. according to patient
gender, primary or metastatic tumor and the subtype
of tumor diagnosis are summarized in Table 1. PD-L1
exp. was negative in almost half of the cases (48.3%)
diagnosed with squamous cell carcinoma. In the cases
of adenocarcinoma PD-L1 exp. rate was between 1-49

% in more than half (51.8%) of them.

In this study, we performed a statistical analysis of PD-
L1 expression in primary and metastatic tumors of the
lung, excluding 6 tumors localized in other organs.
We evaluated PD-L1 expression statistically between
primary and metastatic tumors and also between two
histological subtypes (squamous cell carcinoma and
adenocarcinoma).

PD-L1 positivity or negativity was not statistically sig-
nificant between primary and metastatic tumors (p=1).
Same way it was not significant between squamous cell
carcinoma and adenocarcinoma (p=0, 09). For histo-
logical subtypes we also evaluated the difference of low
or high expression. The p value was determined as 0.76
for this analysis. So we can say that different histologi-
cal subtypes did not affect the expression density.

Sampling type and PD-L1 exp. results in cases di-
agnosed with non-small cell lung carcinoma are

Table 1. PDL-1 expression and clinicopathological parameters
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summarized in Table 2. The case distributions were
similar, if not equal. Also low and high PD-L1 rates
were similar in different sampling procedures. When
we compared PD-L1 expression as present/absent or
low/strong for cytology and histology samples, no
significant difference was found between the groups
(p=0.79, p=0.74 respectively). We subdivided the his-
tology materials into two main groups as small biopsy
materials and large resection materials. We have ana-
lyzed that the cases with negative PD-L1 exp. mostly
belonged to small biopsy samples (48.3%). But it was
not significant with statistically when we compared
these groups with PD-L1 expression status. We deter-
mined that small or large material does not affect the

positivity or density of PD-L1. (p=0.42, p=1).

Material adequacy was found to be satisfactory in the
cases of cell blocks obtained from the fluid. Sufficient
numbers of tumor cells were observed in the samples
to assess PD-L1 expression. The tumor cell rate varied
between 5 and 80% in these cases. Positive staining
with PD-L1 was detected even with a small number of
tumor cells in the cell block (Fig. 4a, b). Figure 4c be-
longs to an adenocarcinoma of lung in cell block with
score 3 of PD-L1. We have found similar proportions
of tumor cells in small biopsy samples.

Tumor proportion score of PD-L1

Specimen type <1%, n (%) (negative) 1-49%, n (%) >50%,n (%)  =1%,n (%) (positive)  Total (n) P*
Cell block of pleural or bronchial fluid 7(30.4) 12 (52.2) 4(17.4) 16 (69.6) 23 0.79
Histology sample 22 (36.7) 29 (48.3) 9(15) 38 (63.3) 60
— Large biopsy (resection) 8(29.6) 15 (55.6) 4(14.8) 19 (70.4) 27 0.42
— Small biopsy 14 (42.4) 14 (42.4) 5(15.2) 19 (57.6) 33
* P value of less than 0.05 was considered significant
Table 2. PDL-1 expression in cell blocks and histology samples that belong to non-small cell lung carcinoma
Tumor proportion score of PD-L1
Parameters <1%, n (%) (negative) 1-49%, n (%) >50%, n (%) >1%, n (%) (positive)  Total (n) P*
Diagnosis
SCC 14 (48.3) 10 (34.5) 5(17.2) 15(51.7) 29 0.09
Adenocarcinoma 15 (27.8) 31(57.4) 14.8 39 (72.3) 54
Sex
Male 23(35.4) 32(49.2) 10 (15.4) 42 (64,6) 65 1
Female 6(33.3) 9 (50) 3(16.7) 12 (66,7) 18
Origin
Primary 27 (35.5) 38 (50) 11 (14.5) 49 (54.5) 76 1
Metastatic 2 (28.6) 3(42.8) 2 (28.6) 5(71.4) 7
Total 29 (34.9) 41 (49.4) 13(15.7) 54 (65.1) 83

* P value of less than 0.05 was considered significant
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b c

Figure 4. Tumor cells with positive PD— L1 staining in the cell block. a, b) Low PD-L1 staining with a ratio 1-2% (x100) ¢) PD-L1 staining with a ratio

20% in adenocarcinoma (x200) (Dako Clone 22 ¢3) (1/50 dilution).

We evaluated statistically the effect of cellularity in the
cell block on PD-L1 expression status. We separately
compared the presence or absence of PD-L1 according
to whether the cell block contains more than 10% tu-
mor cells or more than 50% tumor cells. If tumor cells
constituted more than 10% of the material, PD-L1 ex-
pression was significantly different as negative or posi-
tive (p=0.02). The 50% rate of tumor cell amount was
not statistically significant for PD-L1 (p=0.5). These
datas are summarized in Table 3.

In addition the cellularity in the PD-L1 negative group
belonging all specimen types was not lower from the
other groups, it was similar.

Table 3. PDL-1 expression in cell blocks according to cellularity

Discussion
Bubendorf et al. compared PD-L1 exp. in small bi-

opsy specimens and resection specimens and they
have found much lower PD-L1 in small biopsy spec-
imens. In our study although it is not significant sta-
tistically, half of the PD-L1 negative cases belonged
to small biopsy samples, similarly. Bubendorf et al.
suggested that this difference may be due to the het-
erogeneity and the sampling procedure as well as
the scoring algorithm and even inter-observer vari-
ability’. Also different antibody clones may explain
the reason for the low PD-L1 expression in some
studies’.

Tumor proportion score of PD-L1

Proportion of cells in a cell block <1%, n (%) (negative) >1%, n (%) (positive) Total (n) p*
<10% cells 6 (28.5) 4(19.1) 21 0.02
>10% cells 1(4.8) 10 (47.6)

<50% cells 6(28.5) 13 (61.9) 21 0.5
>50% cells 0(0) 2(9.6)

* P value of less than 0.05 was considered significant
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Scoring systems and cut-oft values used for PD-L1
evaluation also vary for different types of tumors. The
triple scoring system currently accepted for lung can-
cer is such as <1%, 1-49% and >50%. A cut-off value
of 10% is used for pancreatic, esophageal and stomach
cancer’.

Aspiration, a noninvasive procedure, is preferred for
diagnosis in many tumors, especially for lung tumors.
Cytological preparations allow for definitive diagno-
sis as well as many molecular tests. It is known that
cytological samples are used for PD-L1 immunohis-
tochemical evaluation. Studies demonstrating the us-
ability of the cell block for this purpose are limited.
However, according to current data, PD-L1 exp. in cell
block and biopsy samples overlaps.

Zou et al. have suggested to prefer cell blocks for the
assessment of PD-L1 exp. instead of small biopsy sam-
ples®. Considering the intra-tumor heterogeneity, it is
not surprising to observe lower PD-L1 exp. in small
biopsy samples®®. They have considered that cytology
samples have stronger PD-L1 exp. However, the reason
for this is not very clear. One of the reason according
to Zou et al. is decrease of tumor heterogeneity due to
the distribution of tumor cells in cytology samples®.
Another hypothesis for strong expression is the close
contact between tumor cells and the immune micro-
environment in pleural effusions. So, it is believed that
T lymphocytes and macrophages in this environment
increase PD-L1 exp. on the tumor cell surface®.

In our study, cell block samples with high level of
positive PD-L1 staining were higher than small biopsy
samples. The statistical inconsistency in our study may
be to the small number of cases. However, in general,
we can say that cell blocks obtained from aspiration
material may be a good idea to evaluate PD-L1. Here,
the main point to be considered in order for optimal is
that the number of cells, and therefore the tumor cell,
is sufficient. For this, evaluation of PD-L1 expression
in a cell block containing 10% tumor cells may be sat-
isfactory. In this case, the need for a small biopsy and
also for an interventional procedure to the patient may
be eliminated.

Zou et al. also evaluated many factors that may be ef-
fect the strong PD-L1 exp. in the cell block®. They sug-
gested that the fixation period (15-20 minutes for cell
block, 2-24 hours for histological samples) may be a
factor that may affect PD-L1 staining. Pinar et al,, on
the other hand, considered that the preservative solu-
tion used for cell block can affect the PD-L1 exp. in
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these samples. In their study, they compared the dis-
tribution and intensity of PD-L1 expression in the cell
blocks formed with different preservative solutions.
They concluded that —direct application of formalin
with dripping 96% alcohol have the best results'.

There are also some difficulties in the evaluation of
immunohistochemical staining in the cell block. It
can be difficult to determine the rate of positive tu-
mor cell, especially if the tumor cells are dispersed
as single. In addition, false positivity may occur in
histiocytes and it is not easy to distinguish between
histiocytes and single tumor cells in the cell block'.
This evaluation should be done by an experienced
pathologist to avoid from misleading'?. Dual immu-
nohistochemical staining (CD68 for histiocytes or
TTEF-1 for tumor cells) with PD-L1 may also help for

this discrimination®.

There are also studies investigating clinicopathologic
data that may affect PD-L1 expression. However,
no definite results could be obtained in this regard.
A meta-analysis study evaluating PD-L1 in patients
with lung cancer showed that PD-L1 expression was
stronger in adenocarcinoma than in squamous cell car-
cinoma®®. However, East Asian data differ from these
results'®. We could not have any significant difference
between PD-L1 expression and clinicopathological
datas such as gender, histological subtypes of the tu-
mor and the status of primer or metastatic.

Our study has some limitations. One of them is the
retrospectivity of the study. Another limitation was
that the cytology and biopsy materials in this study
belonged to different cases. So we could not perform
cytology- histology comparison on the same tissue.
However, we believe that our study will provide an idea
about PD-L1 expression in cell blocks.

As we know cell blocks contain a limited number of
cells. Finding the maximum number of cells to be
obtained in the cell block should be the point to be
noted. According to our study, it is more meaningful
to evaluate PD-L1 expression in cell blocks contain-
ing tumor cells in at least 10% of the material. In other
words, with the maximum number of cells that can be
obtained, we can reach more optimal results in the PD-
L1 evaluation.

As conclusion; in this retrospective analysis samples
consisted of small biopsy samples and cell blocks pre-
pared from cytological samples as well as resection
materials with similar ratio. According to our analysis,
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cell blocks prepared from cytological samples may be a
good alternative for immunohistochemical evaluation
of PD-L1 exp. When we evaluated the results of PD-
L1 exp. of cell blocks, it was not at all different from
the resection materials. As we know cell blocks con-
tain a limited number of cells. Finding the maximum
number of cells to be obtained in the cell block should
be the point to be noted. According to our study, it is
more meaningful to evaluate PD-L1 expression in cell
blocks containing tumor cells in at least 10% of the
material. In other words, with the maximum number
of cells that can be obtained, we can reach more op-
timal results in the PD-L1 evaluation. We think that
revealing the data on PD-L1 exp. in cytological and
histological tissue samples is valuable and also may be a
guide for other studies.
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ABSTRACT

Aim: |t was aimed to determine the level of voluntary abortions and
related factors in women over the age of 49 who applied to the
obstetrics and gynecology outpatient clinic in a secondary public
hospital and were examined.

Material and Method: Patients who applied to the secondary
care state hospital between January 15 and March 15, 2021,
were asked whether they had an optional abortion. In addition,
the patients’ socio-demographic, bio-demographic, and socio-
economic characteristics were recorded by face-to-face interview
technique.

Results: When women living in villages are taken as reference,
optional abortions are 7,954 (Cl: 3,625-17,449) times for women
living in the city center, 2,990 times for those living in a nuclear
family when living in an extended family is taken as reference,
7,719 times for those who have social health insurance as a ref-
erence (Cl: 3,614-16,487) times, when the total income level of
people entering the house is taken as reference, it is 6,637 (Cl:
3,059-14,401) times more for those who are inadequate.

Conclusion: Social service policies should be arranged to in-
crease access to health services and prevention methods in the
eastern regions of Turkey.

Key words: voluntary abortion; abortion; sociocultural factors

OZET

Amag: Ikinci basamak kamu hastanesinde kadin dogum polikli-
nigine muracaat edip muayene olan 49 yas Uzerindeki kadinlar-
da istege bagl dislklerin dizeyi ve iliskili faktérleri belirlemek
amaclanmistir.

Materyal ve Metot: ikinci basamak devlet hastanesinde 15 Ocak-15
Mart 2021 tarihleri arasinda basvuran hastalara istege baglh dlistik ya-
pip yapmadiklan sorulmustur. Ayrica bu hastalarn sosyo-demogra-
fik, biyo-demografik ve sosyo-ekonomik 6zellikleri yiiz ylze griisme
teknigi ile kayit edilmistir.

Bulgular: Kéyde yasayan kadinlar referans alindiginda sehir mer-
kezinde yasayan kadinlarda istege bagl kirtaj 7.954 (Cl: 3.625—
17.449) kat, genis ailede yasamak referans alindiginda cekirdek
ailede yasayanlarda 2.990 (Cl: 1.270-7.038) kat, sosyal saglik
glivencesi olanlar referans alindiginda olmayanlarda 7.719 (ClI:
3.614-16.487) kat, eve giren toplam gelir diizeyi yeterli olanlar re-
ferans alindiginda yetersiz olanlarda 6.637 (Cl: 3.059-14.401) kat
daha fazladir.

Sonug: Tirkiye’nin dogu bdlgelerinde saglik hizmetleri ve ko-
runma ydntemlerine ulasimi artiracak sosyal hizmet politikalari
dtizenlenmelidir.

Anahtar kelimeler: istege bagl diisiik; kiirtaj; sosyokdiltiirel faktdrler

Introduction

On-demand abortion (miscarriage) is the process of
terminating a pregnancy that has settled in the uterus
of the woman’s own will, without gaining the ability to
live outside the uterus’. It is estimated that 25 million
unsafe optional abortions are performed every year in
the world. When maternal deaths occurring within a
year are examined, it is estimated that between 4.7%
and 13.2% of these deaths are due to optional abor-
tions that are not performed safely.

Worldwide, there are more than 80 million unwanted
pregnancies, and 42 million of these pregnancies end
with abortion®. In Turkey, the level of optional abor-
tion in married women is 15.0%".
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While voluntary abortions were used as a family plan-
ning method in previous years, they are not used for

this purpose today®.

It was aimed to determine the level and related factors
of voluntary abortions in women over the age of 49
who applied to the obstetrics and gynecology outpa-
tient clinic in a secondary level public hospital.

Material Methods

The research was carried out in the 2nd Stage public
hospital of Kars province, which is located in the 30th
health region, whose main source of livelihood is agri-
culture and animal husbandry, and which is below the
average of Turkey in terms of socio-economic develop-
ment. When the sociodemographic characteristics of
the region are examined, illiterate people constitute
11.7% of the total population of the region, and those
who have never received any education constitute
13.5%?. The region is below Turkey’s average in terms
of health personnel per thousand people. Respectively,
infant mortality rates are 11.2 per thousand, and ma-
ternal deaths are above Turkey’s average with 24.5 per
hundred thousand (Turkey averages are 6.8 per thou-
sand infant deaths and 14.6 maternal deaths per hun-
dred thousand, respectively)®.

Type of study: It is a hospital-focused cross-sectional
study.

The universe of the study: The number of women who
completed their reproductive period, who applied to
the obstetrics and gynecology outpatient clinicin 2019,
was used to determine the population. Accordingly,

2763 women applied to the polyclinic.

The sample of the study: sample: since the universe
of the study is known, the number of women to be
sampled was calculated with the formula n=Nt 2 pq/d
2 (N-1) 4+ t 2 PQ (N, number of individuals in the
population; n, number of individuals to be sampled; p,
examined incidence (probability) of the event; g, the
frequency (probability) of the event under investiga-
tion; t, the theoretical value found in the t table at a
certain degree of freedom and the detected error level;
d, the desired + deviation according to the incidence
of the event. 9 Accordingly, p=0.15 When; q=0.85,
t=1.96, d=0.01, the sample size was determined as
1766 women.

Creating the data collection form: The data collection
form was prepared by the researchers by scanning the
literature®”*,

Kafkas J Med Sci 2022; 12(3):223-226

Definitions of the research variables and variables:

Dependent variable: whether they had induced abor-
tion before or not was considered as the dependent
variable.

Independent  variables: Sociodemographic, biode-
mographic, and socioeconomic characteristics of the
women included in the study were taken as indepen-
dent variables.

Ethics committee approval and verbal consent of the
study: Ethics committee approval of the study was
obtained from the local committee with the number
818295502.9037/98. In addition, written and verbal
consent was obtained from the participants in the
study.

Data collection: The data of the study were collected
by the researcher using the face-to-face interview tech-
nique in the obstetrics and gynecology outpatient
clinic between 15 January and 15 March 2021, after
obtaining written and verbal consent from the women.

A preliminary trial of the study: It was conducted with
13 women aged 50 and over who applied to the out-
patient clinic. The missing parts in the data collection
form were determined and necessary corrections were
made.

There is no conflict of interest between the authors in
the study. In addition, ethical consent was obtained and
research and publication ethics were complied with.

Statistical Analysis
SPSS 21 package was used to analyze the data. Chi-

square analysis was performed in pairwise compari-
sons. Variables that were significant in chi-square
analyzes were included in the Backward LR logistic
regression analysis and risk factors for voluntary abor-
tion were determined.

Results

In our study, the rate of optional abortion was deter-
mined as 9.3%. In the study, 6% of women who had
voluntary abortions were under the age of 19 and

66.5% were over the age of 35.

When the factors affecting voluntary abortion were
examined in the study with binary analysis, the place
of residence (p<0.001), family type (p<0.001), social
security status (p=0.05), completion of formal educa-
tion (p=0.028), It was found statistically significant
that the total income entering the house was suflicient



(p<0.001), the number of children in the house be-
ing 4 or more (p<0.001), and having a boy living at
home (p<0.001) (Table 1). However, when these vari-
ables are examined by logistic regression analysis when
women living in villages are taken as reference, op-
tional abortions are 7,954 (CI: 3,625-17,449) times
for women living in the city center, and 2,990 (CI:

Table 1. Factors affecting having an optional abortion
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1,270-7,038) times for those living in a nuclear family
when living in an extended family is taken as reference.
When those who have security are taken as reference,
it is 7,719 (CI: 3,614-16,487) times higher for those
who do not, and 6,637 (CI: 3,059-14,401) times for
those who have insufficient income when the total in-
come level is taken as reference (Table 2).

Dependent variables
Women with Women without

Independent variables an optional abortion (%) an optional abortion (%) Total (%) P

Place of residence Village/town 61 (%5,8) 995 (%94,2) 1056 (%59,8) <0,001
City/district center 103 (%14,5) 607 (%85,5) 710 (%40,2)

Family type Large 29 (%6,3) 428 (%93,7) 457 (%25,9) 0,006
Nuclear 135 (%1,3) 1174 (%89,7) 1309 (%74,1)

Marital status Married 150 (%9,5) 1433 (%90,5) 1583 (%89,6) 0,256
Not married 14 (%7,7) 169 (%92,3) 183 (%10,4)

Health insurance No 66 (%7,5) 818 (%92,5) 884 (% 50,1) 0,005
Yes 98 (%11,1) 784 (%88,9) 882 (%49,9)

Education >9 years 86 (%9,7) 792 (%90,3) 878 (%49,7) 0,283
<8 years 79 (%8,9) 810 (%91,1) 888 (%50,3)

Partner education >9 years 94 (%8,3) 1045 (%91,7) 1139 (%64,5) 0,028
<8 years 70 (%11,2) 557 (%88,8) 628 (%35,5)

Household income Sufficient 80 (%7,1) 1052 (%92,9) 1132 (%64,1) <0,001
Insufficient 84 (%13,2) 550 (%86,83) 634 (%35,9)

Total number of pregnancies <4 145 (%10,6) 1226 (%89,4) 1371 (%77,6) <0,001
25 19 (%4,8) 376 (%95,2) 395 (%22,4)

Boy at home Yes 120 (%15,6) 650 (%84,4) 770 (%43,6) <0,001
No 44 (%4,4) 952 (%95,6) 996 (%56,4)

Woman employment Yes 39 (%7,7) 465 (%92,3) 504 (%28,5) 0,084
No 125 (%9,9) 1137 (%99,1) 1262 (%71,5)

Man employment Yes 36 (%8) 414 (%92) 450 (%25,5) 0,194
No 128 (%9,7) 1188 (%90,3) 1316 (%74,5)

Table 2. Logistic regression analysis of socio-cultural factors affecting having a voluntary

Dependent variable: availability of optional abortion

Independent variables OR

Place of residence Village/town 7,954
City/district center

Family type Large 2,990
Nuclear

Health insurance No 7,719
Yes

Household income Insufficient 6,637
Sufficient

%95 Confidence interval (minimum value-maximum value)
3,625-17,449

1(reference)

1,270-7,038

1(reference)

3,614-16,487

1(reference)

3,059-14,401

1(reference)
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When the women who had a voluntary abortion were
evaluated within themselves, it was seen that 28.7% of
these women used contraception before the abortion,
while 71.3% did not use any contraception method.
Conservation method preferences were determined as
28% withdrawal, 13.4% oral contraceptive, 11.6% in-
trauterine device, and 9.1% condom, respectively.

Discussion
When the TNSA 2018 data is analyzed, the rate of op-

tional abortion in Turkey is 15%. However, this rate
decreased to 10% in eastern Turkey®. In our study, the
rate of optional abortion was found to be 9.3%, in line

with the TNSA 2018 data.

In the study, 6% of women who had optional abortions
were under the age of 19, 32.9% were between the ages
of 20-35 and 66.5% were over the age of 35. By both
TNSA 2018 and other studies in the literature, it has
been shown in our study that the rate of voluntary
abortion increases with the age of the woman. It is esti-
mated that the reason for this situation is that the older
woman does not want more children because she has
reached a sufficient number of children’.

When women living in rural areas are taken as a ref-
erence, voluntary abortion increases 7,954 times (CI:
3,625-17,449) among women living in the city center.
Although logistic regression analysis is not performed
in the studies in the literature, it is seen that there are
more voluntary abortions in urban areas than in rural
areas”'’. The probable reason for this situation is that
women living in the city center have easier access to
health services®.

In our study, when those who had voluntary abortion
social health insurance were taken as the reference, it
was 7,719 (CI: 3,614-16,487) times higher for those
who did not, and 6,637 (CI: 3,059-14,401) times for
those who had insufficient income when the total in-
come level of their households was sufficient as the ref-
erence. When the previous studies were examined, it
was seen that in cases where the economic level of the
woman was insufficient, optional abortion was more

common with the thought of not being able to have
another child*!".

In our study, when the women who had a voluntary
abortion were evaluated within themselves, although
it was insignificant in the dual analysis, in accordance
with the literature data, it was seen that 28.7% of these
women used contraception before the abortion, while

Kafkas J Med Sci 2022; 12(3):223-226

71.3% did not use any contraception. Conservation
method preferences were determined as 28% with-
drawal, 13.4% oral contraceptive, 11.6% intrauterine
device, and 9.1% condom?.

Due to cultural influences, voluntary abortions are less
common in the region and unwanted pregnancies are
increasing. As a result, in order to prevent unwanted
pregnancies, all individuals in the society, health offi-
cials working in family medicine should be informed
about family planning methods, and social service
policies should be arranged to increase access to health
services and prevention methods in the eastern regions
of Turkey, where the socioeconomic level is lower.
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ABSTRACT
Aim: In this study, we aimed to investigate the diagnostic efficien-
cy and place of EUS in clinical practice in patients with moder-
ate to a high probability of choledocholithiasis according to their
ASGE score.

Material and Method: This study includes patients with moderate
to high risk of CBDSs who were admitted to the Department of
Gastroenterology between August 2015-August 2016. The results
of patients undergoing EUS and ERCP for suspected choledocho-
lithiasis were retrospectively reviewed from the hospital registry.

Results: Two hundred and twenty nine patients were included in
the present study and 56.3% of the patients (n=129) were female,
and the average age of the patients was 62.8+18.3 (20-91). The
sensitivity of EUS was found to be 89.2%. The specificity was
94.6%, the positive predictive value was 95.6%, and the negative
predictive value was 86.9%. In addition, the choledochal diameter
measured in AUS and EUS was found to have diagnostic values
in predicting the CBDSs [AUC (95% GA p); respectively, 0.617
(0.409-0.825) p=0.310 and 0.765 (0.619-0.915) 0.020].

Conclusion: Endosonography is both a high-diagnostic and a
low-invasive diagnostic method, so it is increasingly used in pa-
tients with suspected CBDSs. Referral of suspected patients with
CBDSs to a center with EUS and an experienced endoscopist will
ensure that the patient receives the correct diagnosis and is not
subjected to unnecessary invasive procedures.

Key words: EUS; ERCP; choledocholitiasis

OZET

Amagc: Bu calismada ASGE skoruna gére orta-yliksek olasilikli ko-
ledokolitiazis hastalarinda EUS’nin tanisal etkinligini ve klinik pratik-
teki yerini arastirmayr amacladik.

Materyal ve Metot: Bu calisma Agustos 2015-Agustos 2016 tarihle-
ri arasinda Gastroenteroloji klingine basvuran orta ve yliksek olasilikli
koledokolitiazis hastalarini icermektedir. Koledokolitiazis stiphesiyle
EUS ve/veya ERCP yapilan hastalarin sonuglar hastane kayitlarindan
retrospektif olarak tarand.

Bulgular: Calismaya 229 hasta dahil edildi ve bunlarin %56,3
(n=129)’ti kadin ve hastalarin yas ortalamasi 62,8+18,3 (20-91) idli.
“Endosonography”nin duyarlihigi % 89,2, 6zgilliigl %94,6, pozitif
prediktif degeri %95,6, negative prediktif degeri % 86,9 olarak bu-
lundu. “Abdominal ultrasonography” ve EUS’de &lctilen koledok
capinin CBDSs’leri 6ngérmede tanisal degerlere sahip oldugu bu-
lundu [AUC (% 95 GA p); sirastyla, 0,617 (0,409-0,825) p=0,310 ve
0,765 (0,619-0,915) 0,020].

Sonug: Endosonography hem yiiksek tanisal hem de dlsik in-
vaziv bir prosedlir tani yéntemi oldugundan CBDSs sliphesi olan
hastalarda giderek daha fazla kullaniimaktadir. “Common bile duct
stone” stiphesi olan hastalarin EUS ve deneyimli bir endoscopist
olan bir merkeze yénlendiriimesi hastanin dogru tani almasini ve
gereksiz invaziv midahalelere maruz kalmamasini saglayacaktir.

Anahtar kelimeler: EUS; ERCP; koledokolitiazis

Introduction

Common bile duct stones (CBDSs) are a common
clinical condition in daily practice. The migration of
gallstones to the main bile duct causes patients with
symptoms to apply frequently to the clinic. In addi-
tion, CBDSs can cause serious complications such as
pancreatitis, cholangitis, obstructive jaundice, and sec-
ondary biliary cirrhosis'. Therefore, early diagnosis and
treatment of gallstonesis vital.

Abdominal ultrasonography (AUS) is recommended for
patients with choledocholithiasis based on the clinical
and laboratory findings. However, AUS is relatively in-
sufficient in diagnosis, and additional diagnostic meth-
ods are needed”. Diagnosis of choledocholithiasis in-
cludes multiple images such as endosonography (EUS),
Endoscopic  retrograde  cholangiopancreatography
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(ERCP), magnetic resonance cholangiopancreatog-
raphy (MRCP), Computed Tomography (CT), and
intraoperative cholangiography. In previous years,
ERCP was preferred as both a diagnostic and therapeu-
tic method. The sensitivity of ERCP in patients with
CBDSs was found to vary between 80-93% and the
specificity was reported to be 99-100%**. The ERCP
application, which is used as a very important thera-
peutic method, is an invasive procedure that requires
experience and can lead to some complications. In addi-
tion, patients are exposed to radiation during this pro-
cess. Endoscopic retrograde cholangiopancreatography
related complications such as pancreatitis, cholangitis,
bleeding, and perforation may occur’.

The aforementioned information shows that AUS
is non-invasive but has a low diagnostic value and
that ERCP is the gold standard in diagnosis and is a
therapeutic method since it is an invasive procedure®.
However, neither method is considered ideal in the
diagnosis of CBDSs. Patients with suspected CBDSs
need a diagnostic method that has a high diagnostic
specificity and a lower risk of complications.

In 2010, the American Society for Gastrointestinal
Endoscopy (ASGE) divided patients with suspected
choledocholithiasis into three groups as high, moder-
ate, and low probability. According to the ASGE score,
preoperative ERCP is recommended because patients
with a high risk of choledochal stones are above 50%
clinically. Intraoperative cholangiography is another
option for these patients. All other patients in the me-
dium risk group were offered EUS, MRCP, intraopera-
tive cholangiography, or laparoscopic ultrasonography
before cholecystectomy, depending on cost effectivity®.

In recent years, EUS has become widely used due to its
less invasiveness and high sensitivity in the diagnosis
of choledocholithiasis’. In particular, there is a wide-
spread belief that EUS reduces unnecessary ERCP and
complications associated with this procedure®. In this
study, we aimed to investigate the diagnostic efficiency
and place of EUS in clinical practice in patients with
moderate to high probability of choledocholithiasis
according to their ASGE score.

Materials and Methods

Patients and Study Design

This study includes 229 patients with moderate to
high risk of CBDSs who were hospitalized to Diskapi
Yildirim Beyazit Education and Research Hospital

Kafkas J Med Sci 2022; 12(3):227-232

Department of Gastroenterology in Ankara, Turkey,
between August 2015-August 2016. The patients’ clin-
ical risk of CBDSs was assessed according to the ASGE
2010 guidelines. Based on these criteria, patients were
categorized as having a low (<10%), moderate (10% to
50 %), or high (>50%) probability of CBDSs, using
their age, liver function test results, and transabdomi-
nal ultrasonography findings. We excluded patients
who had a history of malignant disease, had previouly
undergone endoscopic procedures for biliary reasons,
or who were <18 years old. The results of patients un-
dergoing EUS and/or ERCP for suspected choledo-
cholithiasis were retrospectively reviewed from the
hospital registry. Preoperative complaints, abdominal
USG data, WBC, hemoglobin, platelet, INR, total
bilirubin, direct bilirubin, ALT, GGT, amylase, and
lipase values were recorded. Dilated CBD was defined
as a CBD when diameter was above 6 mm or 10 mm
in cases of cholecystectomy on AUS’. The results of
the EUS and ERCP procedures, complications related
to the procedures, and laboratory values obtained 6
months later were retrospectively reviewed.

EUS/ERCP

A radial ultrasonic echoendoscope (model of CLV-
180-Aloka; Olympus, Tokyo, Japan) was used for EUS
examinations. Endosonography was performed within
24 hours after admission by an experienced endosco-
pist. Common bile duct stones were positively defined
by the observation of a hyperechoic focus within the
common biliary duct with or without an acoustic shad-
ow. The widest diameter of the CBD was measured.

Endoscopic retrograde cholangiopancreatography was
performed with a lateral scope (Fujinon EPX-4400)
when CBDSs were detected on EUS or for patients
with a high probability CBDSs according to the
ASGE criteria. The patients were treated after at least
12 hours of fasting. The patients were sedated with
Midazolam (mean 5-10 mg, maximum 40 mg) and
propofol (mean 10-20 mg) after they were informed
about the procedure. After selective biliary cannula-
tion, the biliary tract was visualized by contrast agent
administration, and sphincterotomy was performed
when indicated. If a filling defect or stones were pres-
ent in the CBD, the stone extraction was performed
using a balloon and/or basket. After the procedure,
the patients were observed in the hospital for at least
24 hours, and biochemical tests were recorded 6 hours
and 24 hours post procedure. Endoscopic retrograde
cholangiopancreatography related complications were



defined and graded according to standardized criteria
in a consensus panel’.

Statistical Analysis

All data were evaluated using SPSS 22.0 (Statistical
Package for Social Sciences, SPSS Inc, Chicago,
IL) for Windows. The suitability of the variables
to normal distribution was examined using visual
(histogram and probability graphs) and analytical
methods (Kolmogorov-Smirnov Test). Descriptive
statistics were expressed as mean, median (minimum-
maximum), frequency distribution, and percentage.
Pearson chi-square tests were used for the evaluation
of categorical variables. The diagnostic predictivity of
the CBD diameter measured by USG and EUS in pre-
dicting CBDSs were analyzed by Receiver Operating
Characteristics (ROC) curve analysis. Sensitivity,
specificity, and the positive and negative predictive val-
ues of these limits were calculated in the presence of
significant limit values. Statistical significance level was
accepted as p<0.05.

Results

56.3% of the patients (n=129) were female, and the
average age of the patients was 62.8+18.3 (20-91).
91.7% of patients (n=210) had symptoms of abdomi-
nal pain. 66.4% (n=152) of the patients were in the
high probability group according to their ASGE scores.
18.8% (n=43) had a history of cholecystectomy. 66.8%
(n=153) of the patients were diagnosed with gallstones
in AUS, while 24.9% (n=57) had choledochal stones
in AUS and 79.0% (n=181) were found to have chole-
dochal dilatation in AUS (Table 1). The mean values of
the laboratory data pertaining to the patients are pre-
sented in Table 2.

According to the patients’ ASGE scores, ERCP was
performed on 84 patients in the high-probability cho-
ledocholithiasis group, while EUS was performed on
77 patients with moderate probability. Only 68 pa-
tients with high-probability comorbid diseases (e.g.,
advanced cerebral insufficiency, chronic obstruc-
tive pulmonary disease, etc.) or with anticoagulant-
antiplatelet use were assessed with EUS. Endoscopic
retrograde cholangiopancreatography was performed
in the same session on 69 patients with choledochal
stone in EUS, and follow up visits were conducted
with 61 patients. In seven of these patients, chole-
dochal stones were found in three patients who un-
derwent ERCP due to elevated cholestasis enzymes
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and suspected CBDS. Of the 54 patients who received
clinical follow-up, five patients were discharged; how-
ever, a few days after discharge, ERCP was performed
on these patients due to recurrent cholestasis enzymes
and epigastric pain. The remaining 49 patients did not
have any clinical or biochemical pathology in their

6-month follow-up (Fig. 1).

Choledocholithiasis was detected by ERCP in 95.7%
(n=66) of patients who were suspected of having cho-
ledochal stones with EUS. In 13.1% (n=8) of patients
who were detected to have choledochal stones without
EUS, choledocholithiasis was diagnosed in clinical
follow-up (5 patients) and with ERCP (3 patients).
Statistically significant differences were found between

choledochal stones detection using EUS and the pres-
ence of choledocholithiasis (p<0.001) (Table 3).

Table 1. Clinical and demographic data of patients

Patients (n=229)
Gender (Female/male) n (%) 129 (56.3) / 100 (43.7)
Age (years) Mean = SD 62.8+18.3
After cholecystectomy n (%) 43 (18.8)
High probability CBDSs n (%) 152 (66.4)
Moderate probability CBDSs n (%) 77 (33.6)
Symptom n (%)
Abdominal pain 210(91.7)
Jaundice 81(35.4)
Fever 21(9.2)

AUS findings n (%)
Stone / sludge in the gallbladder (yes / no)
Choledochal dilatation (yes / no)
Choledochal stones/ sludge (yes / no)

CBDSs: Common bile duct stones; AUS: Abdominal ultrasonography.

153 (66.8) / 76 (33.2)
181 (79.0)/ 48 (21.0)
57 (24.9) /172 (75.1)

Table 2. Laboratory data of patients

Patients (n=229) X+SD

WBC 9.6+4.7

HB 13.0+1.8

PLT 234.1+82.0
GGT 366.1+363.8
ALT 230.0+218.2
Amylase 421.2+943.6
Lipase 1173.3+3612.6
T. bilirubin 45+3.8

D. bilirubin 2.8+3.9

WBC: White blood cells; HB: Hemoglobin; PLT: Platelet; GGT: Gama glutamyl transferase; ALT:
Alanine transferase.
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Patients suspected of CBDS ERCP
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Figure 1. Flowchart representing patient groups.

The sensitivity of EUS was found to be 66/74x100=89.2;
the specificity was 53/56x100=94.6; positive predictive
value was 66/69x100=95.6; and negative predictive
value was found as 53/61x100=86.9.

The diagnostic predictivity of the CBD, measured in
AUS and EUS, were evaluated by ROC curve analysis
in predicting the CBDSs. Accordingly, the choledochal
diameter measured in AUS and EUS was found to have
diagnostic values in predicting the CBDSs [AUC (%
95 GA p); respectively, 0,617 (0.409-0.825) p=0.310
and 0,765 (0.619-0.915) 0.020] (Fig. 2). Sensitivity,
specificity, and the positive and negative predictive val-
ues are presented in Table 4 according to different cut-
off values of measurement values.

Table 3. Distribution of choledochal stone presence in EUS according to
the presence of choledocholithiasis in participants

CBDS
EUS CBDS Negative n (%) Positive n (%) p
Negative 53 (86,9) 8(13,1) <0.001
Positive 34,3 66 (95,7)

CBDSs: Common bile duct stones; EUS: Endoscopic ultrasonography.

Discussion

This study showed that EUS had high diagnostic efh-
ciency in patients with suspected CBDSs and prevent-
ed patients from being exposed to unnecessary ERCP.
No pathology was observed in most patients without
choledochal stones in the EUS. Furthermore, this
study revealed that patients who did not have a cho-
ledochal stone in the EUS could be followed up with
after they were discharged.

Biliary pain and related complications occur in 10-
25% of patients with gallstones'®", and major compli-
cations in 1-2%'% Symptoms often occur due to stones
in the main bile duct. This condition can sometimes
lead to life-threatening clinical signs. For this reason,
the diagnosis and treatment of the main bile duct
stones should not be delayed. In a recent guide, stone
extraction treatment was recommended for the pa-
tients who had main bile duct stones with and without
symptoms and who could tolerate the treatment®.

The first imaging modality to be performed in patients
with suspected choledocholithiasis is AUS?. Another

Table 4. The diagnostic value of choledochal diameter measured in AUS and EUS in predicting choledochal stone

Choledochal diameter cut-off Sensitivity Specificity PPD NPD
AUS 8.25 72.8 57.1 94.4 17.3
EUS 7.1 76.8 714 96.3 23.8

EUS: Endoscopic ultrasonography; AUS: Abdominal ultrasonography.
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Figure 2. Diagnostic predictivity of choledochal diameter measured in AUS and EUS in predicting choledochal stones.

recommended first approach in patients with suspect-
ed CBDSs is liver function tests and AUS’. While AUS
is a successful imaging method in showing gallstones, it
is less successtul in diagnosing CBDS. Abdominal ul-
trasonography has a sensitivity of 22-55% in detect-
ing choledochal stones'". Distal choledochal stones
are not often seen in AUS. The experience of a person
who performs the ultrasonography, gastric bypass, and
obesity are considered as factors restricting the use of
AUS'™!¢, The sensitivity of the AUS is only 77-87%?2,
even when evaluated in line with another parameter
such as choledochal diameter dilatation. In our study,
ROC analysis was performed at AUS on the of cho-
ledochal diameter to predict choledochal stones. The
results showed that when the choledochal diameter is
above 8.25 mm, the sensitivity is 72.8% and the PPD is
94.4%. Previous studies revealed that a diameter value
above 8 mm strongly predicts biliary obstruction".
This study found the sensitivity of the AUS to be con-
sistent with the literature. However, the results suggest
that AUS does not have sufhcient diagnostic efficacy in
patients with choledocholithiasis.

In its 2010 guide, the ASGE recommended the appli-
cation of ERCP for high-risk CDBS patients, while
the application of MRCP or EUS methods were rec-
ommended for patients in the medium-risk group®
In another study, it was suggested that patients in
the high-risk group might be exposed to unnecessary
ERCP, and that for this reason, these patients should
also first be evaluated with EUS'.

Several studies were conducted on the diagnostic effi-
ciency of EUS in patients suspected of having CBDSs.
In a study that included 93 patients and was conduct-
ed to demonstrate the diagnostic efliciency of EUS in
CBDSs, EUS was found to have a sensitivity of 100%,
a specificity of 80%, a positive predictivity of 96.55%,
and a negative predictivity of 100%". In another study
involving 62 patients, EUS sensitivity was found to be
96%, specificity was found to be 57%, positive predic-
tivity was 88%, and negative predictivity was 80%.
In their study of 78 patients conducted in 2017, Patel
et al.'® found EUS sensitivity to be 93.9%, specificity
was 97.3%, positive predictivity was 96.6%, and nega-
tive predictivity 94.7%. In a study involving a total of
200 patients at moderate and high risk for choledo-
cholithiasis, Jeon et al.*! found EUS sensitivity to be
97.5%, specificity to be 79.5%, positive predictivity to
be 95.2%, and negative predictivity to be 88.6%.

In our study, the sensitivity of EUS to CBDSs was
89.2%, the specificity was 94.6%, the positive predictiv-
ity value was 95.6%, and the negative predictivity value
was 86.9%. Subsequent 6-month clinical and biochemi-
cal follow-ups of patients who were not detected to have
stones using EUS were included in the calculation of
these values. In 49 of the 54 patients who received clini-
cal follow-up, no pathology was found in their follow-
ups. These findings suggest that EUS can significantly
reduce unnecessary ERCP applications. In addition,
no EUS-related complications were reported. Patients
detected with choledochal stones in EUS were taken to
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ERCP in the same session. A recent study has reported
that performing EUS and ERCP in the same session is
both safer and less expensive™. In our study, the predic-
tive feature of the evaluation of the choledochal diam-
eter with EUS in predicting the choledochal stones was
detected by ROC analysis. According to this analysis,
the sensitivity was found to be 76.8% and the specificity
was 71.4% when the choledochal diameter cut off value
was at 7.1 mm in EUS.

Since EUS is both a high-diagnostic and a low-invasive
diagnostic method, it is increasingly used in patients with
suspected CBDSs. One of the most important contribu-
tions of the EUS is undoubtedly the prevention of unnec-
essary ERCPs. In this study, we aimed to investigate the
role of EUS in patients with moderate to high probability
of CBDSs. Referral of suspected patients with CBDSs to
a center with EUS and an experienced endoscopist will
ensure that the patient receives the correct diagnosis and
is not subjected to unnecessary invasive procedures.
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The Importance of Intense Pain Management for the
Treatment Success of Extracorporeal Shock Wave

Lithotripsy

Ekstrakorporeal Sok Dalga Litotripsinin Tedavi Basarisinda Yogun Agri Yonetiminin Onemi

Deniz Ipek
Department of Urology, Yalova State Hospital, Yalova, Tiirkiye

ABSTRACT

Aim: Shockwave lithotripsy is a painful procedure and requires ad-
equate analgesia. This study aimed to determine the effect of ef-
fective pain management in extracorporeal shock wave lithotripsy
on objective parameters such as radiation dose and operation time.

Material and Method: A total of 202 patients were included in
the study. The patients were divided into two groups. The first
group was administered a triple analgesia combination (hyoscine
N-butylbromide, metamizole, pethidine) for adequate pain control.
The second group was administered diclofenac sodium alone.

Results: There were 100 patients in group 1 and 102 in group 2.
There was a statistically significant difference between the groups
in the duration of treatment, lithotripsy period, frequency of shock
waves, and radiation doses used (p<0.05).

Conclusion: Effective pain management in ESWL reduces the
procedure time, period, and radiation dose, thus increasing the
success of the treatment.

Key words: ESWL; renal stone; lithotripsy

OZET

Amac: Sok dalgasi litotripsi agrili bir islemdir ve yeterli analjezi ge-
rektirir. Bu calismada ekstrakorporeal sok dalga litotripsisinde etkin
agr yénetiminin radyasyon dozu ve ameliyat siresi gibi objektif pa-
rametrelere etkisinin belirlenmesi amaclanmistir.

Materyal ve Metot: Calismaya toplam 202 hasta dahil edildi.
Hastalar iki gruba aynidi. Birinci gruba etkili agn kontrolli icin gl
analjezi kombinasyonu (hiyosin N-bdtilbrom(ir, metamizol, petidin)
uygulandi. lkinci gruba tek basina diklofenak sodyum verildi.

Bulgular: Grup 1°de 100, grup 2°de 102 hasta vardi. Tedavi siresi,
litotripsi stiresi, sok dalgalarinin sikligi ve kullanilan radyasyon dozlar
acisindan gruplar arasinda istatistiksel olarak anlamii fark vardi (p<0,05).

Sonuc: ESWL’de etkin agri yénetimi islem sliresini, stiresini ve rad-
yasyon dozunu azaltarak tedavinin basarisini artirmaktadir.

Anahtar kelimeler: ESWL; bobrek tasi; litotripsi

Introduction

Urolithiasis is a common pathology and its high-
est incidence occurs between 30 and 40 years of age.
Approximately 84% of renal calculus are calcium oxa-
late and phosphate calculus, but uric acid and infec-
tion calculus are rare'. Approximately 11.1% of urinary

stones are encountered between the 10th and 70th
decades?.

Extracorporeal Shock Wave Lithotripsy (ESWL) is an
effective method with low complication rate that is fre-
quently used in the treatment of urolithiasis. However,
since it is a painful procedure, it requires pain manage-
ment. Inadequate pain control reduces the effectiveness
of the procedure. In pain control, non-steroidal anti-
inflammatory drugs (NSAIDs), analgesics or opioid
agents can be administered locally, intravenously (17),
and orally. Opioid agents may not be the first choice
because of longer follow-up, side effects such as nausea,
hypotension, respiratory depression, and vomiting’.

The power of the energy used in ESWL is important in
breaking the urinary system stones. In the use of strong
energy, the pain threshold of the patients should be in-
creased with medication. This prevents patient move-
ments and provides an effective treatment with high
energy and in a short time*.

In ESWL, patient-related variables can affect pain.
Patients with younger age (adolescents), gender (fe-
male), depression and anxiety, and patients with
low body mass index are more sensitive to pain.
Extracorporeal Shock Wave Lithotripsy related
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variables can be listed as the type of shock wave, energy
power, entry location, location and size of the stone’.

Uninterrupted transmission of high energy is effective
in the success of ESWL, and for this, the patient’s im-
mobility plays an important role. Intense analgesia re-
duces patient movement. It is also important that a new
generation of lithotripsy devices that cause less pain
have been developed®. This has led to the use of topical
drugs and local anesthetics, oral and intravenous seda-
tives. In addition, transcutaneous electrical nerve stim-
ulation, anesthetic local administration, intravenous
administration, inhaled administration can be used.

Opioid agents may not be the first choice because of
their side effects and costs. These agents can be pre-
ferred in selected patients. General or spinal anesthesia
may be preferred in selected patients and children®.

Despite developing technology, ESWL is still a pain-
ful treatment and requires adequate analgesia. The aim
of this research is to manage effective pain; To investi-
gate the effectiveness of ESWL through objective pa-
rameters such as radiation duration and dose, energy
amount and duration, number of shocks, and proce-
dure time.

Materials and Method

Thisstudyadhered to the tenets of Helsinki Declaration
of the World Medical Association, and received full
approval from Scientific Research Ethics Committee
of Agri Ibrahim Cecen University (2022-73). A total
of 202 patients with urinary system stones were in-
cluded in the study. Two groups were created before
ESWL application. In the first group, triple analgesia
combination consisting of hyoscine N-butylbromide,
metamizole and pethidine was applied for effective
pain control. The second group was given diclofenac
sodium for analgesia. Objective parameters (ESWL
duration, frequency, radiation dose, amount and dura-
tion of shock wave energy used) of the procedures ap-
plied to the groups were recorded retrospectively.

Patients with known drug hypersensitivity, coagula-
tion disorders or anticoagulants, uncontrolled hyper-
tension, pregnant women, urinary system infection,
abdominal aneurysm, distal ureteral stones, obe-
sity and skeletal disorders were not included in the
study. In addition, patients who left the ESWL pro-
cedure unfinished were also excluded from the study.
Extracorporeal Shock Wave Lithotripsy procedure was
performed by a single expert with a single device.

Kafkas J Med Sci 2022; 12(3):233-236

Data were analyzed with SPSS (Statistical Package
for the Social Sciences) version 21.0 program. Mann
Whitney U-Test and Chi-square Test for categorical
variables were used for group comparisons. A value of
p<0.05 was defined as statistical significance.

Results

There were 100 patients in the Group 1 that were given
triple drug combination for effective analgesia. The
Group 2 individuals were given only diclofenac sodi-
um consisted of 102 patients. Half an hour before the
ESWL procedure, pethidine was administered intra-
muscularly at a dose of 0.8 mg/kg. Diclofenac sodium
was administered intramuscularly at a dose of 75 mg
half an hour before the procedure. Other drugs were
injected in hydrochloride saline (100 cc).

Demographic characteristics and objective parameters
of the study patients are given in Table 1. There was
no statistically significant difference between the two
groups in terms of gender, age, location of urinary sys-
tem stones and the size of the stones (p>0.05).

Considering the objective parametric data, treatment
duration and period were shorter in Group 1 than in
Group 2, and a statistically significant difference was

found (p=0.002).

When we compared the frequency of shock waves
used in ESWL, a statistically significant difference was
found in Group 1 compared to Group 2 (p<0.0001).

Considering the applied energy doses, the applied en-
ergy dose in Group 1 was more effective than Group
2 and a statistically significant difference was found

(p<0.0001).

The radiation range and dose used to locate the stones
were also lower in Group 1 compared to Group 2,
and a statistically significant difference was found

(p<0.0001).

Discussion

General anesthesia was used for pain control in the early
years of ESWL. With the development of lithotriptors,
general anesthesia has been replaced by less invasive
anesthetic methods today, except for selected patients.
However, ESWLissstill a painful procedure today. Shock
waves can cause pain by various mechanisms as they pass
through the skin, muscles, kidney capsule and deeper in-
ternal structures. Accompanying body movements with
pain causes difficulties in focusing the stones™®.



Table 1. The demographic and clinical features of patients
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Total N=202 Grup 1 N=100 Grup 2 N=102 p-value
Male 144 (71,3) 63 (63,0) 81 (79,4)
Gender (N (%)) 0.013
Female 58 (28,7) 37 (37,0 21 (20,6)
Age (year, median and interquartile range (IQR*)) 46 (34-57) 43 (33-52) 47 (37-60) 0.026
Localisation (N (%)) Right 78 (38,6) 36 (36,0) 42 (41,2) 0.497
Left 124 (61,4) 64 (64,0) (58 8) 0.719
Stone localisation (N (%)) Renal Upper Clayx 17 (8,4) 6 (6,0) 1(10,8) 0.225
Renal Medium Clayx 43 (21,3) 25 (25,0) 8(17,6) 0.286
Renal Pelvis 75(37,1) 38 (38,0 37 (36,3) 0.908
Renal Lower Clayx 14 (6,9) 6 (6,0) 8(7,8) 0.593
Ureter Upper End 37(18,3) 19 (19,0) 8(17,6) 0.869
Ureter Medium 16 (7,9) 6 (6,0) 10 (9,8) 0.317
Dimensions of stone (N (%))  5x10 95 (47,0) 40 (40,0) 55 (53,9) 0.124
10x15 98 (48,5) 55 (55,0) 43 (42,2) 0.225
15%20 9 (4,5) 5(5,0) 4(3,9) 0.739
Treatmenttime (minute, medianand IQR) 33 (30-36) 32 (30-34) 34 (30-41) 0.002
X-Ray Application (second, medyan median and IQR) 33 (24-46) 29 (20-40) 37 (29-54) <0.0001
X-Ray Dose (cyG/cm? median and IQR) 116.57 (90,39-173,51) 91.13 (58,81-102,76) 169.46 (133,95-251,86)  <0.0001
ScWCount (medianand IQR) 2817 (2500-2965) 2941 (2800-2988) 2548 (2334-2881) <0.0001
EW Frequency (P/minute, median and IQR) 120 (120-120) 120 (120-120) 120 (120-120) 1.000
EW Time (minute, median and IQR) 23 (21-25) 23 (21-25) 24 (21-25) 0.109
EW Energy (J., median and IQR) 87.07 (71,37-96,34) 95.58 (85,98-103,63) 72.45 (51,12-87,71) <0.0001
M. Energy (J., median and IQR) 4.0 (3,0-4,7) 4.5 (4,0-5,05) 3.2 (2,7-4,0) <0.0001
A. Energy (J., median and IQR) 2.0(1,6-2,4) 2.3 (2,0-2,6) 1.8 (1,3-2,0) <0.0001

*1QR: Interquartile Range.

Stone size is one of the most important factors deter-
mining the effectiveness of ESWL, and the best clini-
cal results are achieved in calculus smaller than 2 cm.
Considering the stone structures, cystine calculus
are resistant to ESWL. Extracorporeal Shock Wave
Lithotripsy is contraindicated in conditions such as
pregnancy, uncontrolled hypertension, severe sepsis,
obesity. Pain mechanisms in ESWL are not clear, no-
ciceptor inductions by microbubbles can cause visceral
and peritoneal pain. The pain threshold is personal,
and the patient’s compliance and perception of anxiety
affect the success of ESWL.

Local anesthesia can be used in ESWL. The pain is
felt on the skin surface and gives signs of erythema
and petechiae'®. Akcali et al.'! compared paracetamol,
lornoxicam and tramadol and found no significant dif-
ference in clinical efficacy, but reported that they pro-
vided adequate analgesia in ESWL. In another study;

they found no significant difference between the efh-
cacy of NSAIDs and opioids. However, opioids were
reported to be effective in the first 10 minutes. It has
been shown to provide adequate analgesia for both and
the mean pain scores are similar’.

Combination treatments of local anesthetics and par-
enteral drugs are preferred for pain control in ESWL'".
Pentazosin + Lorazepam combination was found to
be more effective in the comparison of pentazocine/
morphine/lorazepam®. In another study, it was shown
that intramuscular sodium diclofenac is more effec-
tive than local anesthetics and its combination has no
superiority'“.

Effective analgesia provided positive benefits in all
these parameters when the criteria for radiation du-
ration, radiation dose, energy application time and
amount, total number of shocks were evaluated ac-
cording to the study plan. Extracorporeal Shock Wave

Kafkas J Med Sci 2022; 12(3):233-236
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Lithotripsy period and frequency were significantly
lower in effective analgesia. Significant results were
also found in the applied energy doses. Maximum en-
ergy doses administered to patients in effective analge-
sia provided effective treatment. The radiation range
and dose used during the ESWL procedure were also
reduced with effective analgesia.

It is evident that pain management in ESWL is directly
related to the success of the procedure as well as patient
comfort. The lack of pain scoring in our study was a
missing aspect of the study.

Conclusion

Effective analgesia management in ESWL reduces the
procedure time, period and radiation dose. It is ex-
pected to increase the relative effectiveness of the treat-
ment, as it facilitates the effective transfer of the energy
used and the focusing process in the stone localization.
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ABSTRACT

Aim: Blood transfusion is also a tissue transplant and continues
to be applied in many areas. Blood Transfusion training should be
given to all healthcare professionals, and information should be
updated in light of new developments. In our study, we aimed to
evaluate the knowledge of physicians and nurses about the clinical
use and transfusion of blood products.

Material and Method: A questionnaire consisting of 16 questions
was applied to 147 doctors and nurses working in the surgical and
coronary intensive care units of XXXX Hospital between 01.10.2021
and 15.10.2021 to determine and compare their knowledge levels
on blood and blood product transfusion. Questionnaire questions
were prepared under four main headings: Basic transfusion infor-
mation, clinical use of blood products, transfusion reactions, and
storage of blood products.

Results: 65.3% (n: 96) of the participants were female, and the
mean age was 29.6+6.5. The mean age of the doctors and nurses,
respectively (35.3+8.1 vs. 27.4+4.0 <0.001), was statistically sig-
nificant. No employee could answer all questions correctly, and
only four physicians answered 15 questions correctly. Nurses
could answer a maximum of 13 questions (n: 3). While physicians
gave statistically significant answers to 4 questions in total, it was
determined that other healthcare professionals gave statistically
better answers than physicians in only one question (Question
14). All employees’ average correct answers were 9 (range 7-10).
Physicians gave correct answers to 10 (9-12) questions and other
healthcare professionals 9 (7-10) questions, and it was not statisti-
cally significant.

Conclusion: It is essential to maintain the knowledge level of phy-
sicians and health workers in transfusion practices after gradua-
tion. It should be ensured that they benefit from scientific meetings
and in-service training regarding current developments.

Key words: blood transfusion; health care professionals; hemovigilance; blood
supply safeties

OZET

Amac: Kan transflizyonu da bir doku naklidir ve bircok alanda uy-
gulanmaya devam edilmektedir. Transflizyon egitimi tim saglk
calisanlarina verilmeli ve yeni gelismeler isiginda bilgiler gtincellen-
melidir. Calismamizda hekim ve hemsirelerin kan drdnlerinin klinik
kullanimi ve transflizyonu hakkindaki bilgilerini degerlendirmeyi
amacladik.

Materyal ve Metot: Kan ve kan driinleri transflizyonu konusun-
da bilgi dlizeylerinin belilenmesi ve karsilastirilmasi amaciyla xxxxx
Hastanesi cerrahi ve koroner yogun bakimlari ile servislerinde ca-
lisan 147 doktor ve hemsireye 01,10,2021-15,10,2021 tarihleri
arasinda toplam 16 sorudan olusan bir anket uygulanmistir. Anket
sorulan Temel transflizyon bilgileri, Kan Grtinlerinin klinik kullanimi,
Transflizyon reaksiyonlar, Kan driinlerinin saklanmasi konularinda
dért ana baslik olarak hazirlanmistir.

Bulgular: Katihmcilarin %65,3 (n: 96) kadin idi ve yas ortalamasi
29,6+6,5 olarak saptand|. Doktorlarin ve hemsireleri yas ortalamasi
siraslyla (35,3+8,1 vs. 27,4+4,0<0,001) istatistiksel olarak anlamli
bulundu. Hicbir calisan tim sorulara dogru yanit veremedi ve sa-
dece dbrt hekim 15 soruya dogru yanit verdi. Hemsireler en fazla
13 soruya cevap verebildi (n: 3). Toplamda dért soruda hekimler is-
tatistiksel olarak anlamli yanit verirken, diger saglik calisanlari yalniz
bir soruda (soru 14) hekimlerden istatistiksel olarak daha iyi yanit
verdikleri belirlendi. Toplamda tiim c¢alisanlarin dogru cevap verme
ortalamasi 9°du (7-10 araligi). Hekimler 10 (9-12), diger saglk cali-
sanlar 9 (7-10) soruya dogru yanit vermislerdi ve istatistiksel olarak
anlamli saptanmadl.

Sonucg: Hekim ve saglik calisanlarinin transfiizyon uygulamala-
nndaki bilgi diizeylerinin mezuniyet sonrasi da devam ettiriimesi
onemlidir. Guncel gelismeler ile ilgili olarak hizmet ici egitimlerin
yansira bilimsel toplantilardan da yararlanmalari saglanmalidir.

Anahtar kelimeler: kan transfiizyonu; saglik profesyonelleri; hemovijilans; kan
driin gtivenligi
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Introduction

Blood is known as a tissue with many functions con-
sisting of cells and structures. Therefore, blood transfu-
sion is also a tissue transplant’. It has many indications
such as acute bleeding, surgical operations, increasing
the hemoglobin level in anemia of serious chronic
diseases, and correcting bleeding disorders. The basic
rule in transfusion is to safely supply, transport, store
and transfuse the blood components required for the
patient®.

In 2020, the need for blood donation was 2,704,636
units, and the Turkish Red Crescent met 90% of them.
A total of 229,132 units of blood were used in 13 cen-
ters serving as Temporary Regional Blood Centers,
29% of which was provided by the Turkish Red
Crescent. Turkish Red Crescent met 95% of the need
for 2,448,445 units of blood of 1,131 hospitals with

the status of Transfusion Center?.

Although transfusion applications save lives when
necessary, they can also cause life-threatening com-
plications if appropriate conditions are not provided.
Transfusion-related complications may occur due to
erroneous practices such as not recording the patient’s
personal information correctly, using the wrong tube,
inconsistency, not paying attention to the adminis-
tration time, and giving it with inappropriate fluids®.
According to the British Serious Hazard of Transfusion
(SHOT) data, the most important cause of transfu-
sion-related deaths is ABO incompatibility, and 19
ABO-incompatible transfusions and 1495 near-miss
events were reported between 2016 and 2020. Again,
in the same reporting system, 39 transfusion-related
deaths were reported in 2020, and 14 (35.9%) of them

were found to be preventable’.

It is important for healthcare professionals to have suf-
ficient knowledge and skills in order to perform safe
blood transfusion. Persons who put and apply transfu-
sion indications should have sufficient knowledge and
skills about giving the right blood to the right patient,
informing the patient about transfusion, keeping the
blood appropriately and observing the patient for signs
of reaction during transfusion, preventing possible
complications and what to do when complications de-
velop. In our study, we aimed to evaluate the knowl-
edge of physicians and nurses about the clinical use and
transfusion of blood products.

Kafkas J Med Sci 2022; 12(3):237-241

Material and Methods

In order to determine and compare their knowledge
levels on blood and blood product transfusion, a ques-
tionnaire consisting of 16 questions was applied to
147 doctors and nurses working in the surgery and
cardiology intensive care units of our center between

01.10.2021 and 15.10.2021.

In the questionnaire titled “Investigation of Knowledge
Levels of Health Care Professionals on Blood
Transfusion and Reactions”, eight questions were asked
including demographic information such as age and
gender, as well as professional information such as du-
ration of work, transfusion practices in their clinics,
and whether they participated in in-service training on
blood transfusion. Questionnaire was prepared under

four main headings (Table 1):

1. Basic transfusion information
2. Clinical use of blood and blood products
3. Transfusion reactions

4. Storage of blood products

Continuous variables were expressed as mean and stan-
dard deviation, and categorical variables were expressed
as percentages. Student-t test was used to compare data
with normal distribution, and Mann-Whitney U test
or Chi-square (X?) test was used to evaluate data that
did not show normal distribution. p value <0.05 was
considered statistically significant.

Results

0%.65 (n: 97) of the participants were female
and the mean age was 29.6+6.5. The mean age of
the doctors and nurses respectively (35.348.1 vs.
27.4+4.0<0.001) was found to be statistically signifi-
cant compared to other healthcare professionals. The
number of employees in surgical departments was
109 (74.1%). A statistically significant difference was
found among those who worked for 0-5, 5-10, 10
years or more according to the working year. 57.8%
(n: 85) of the participants had been working for less
than 5 years and 66.7% (n: 98) stated that they had
received transfusion training. In the question about
how the transfusion decision was made, the number
of employees who knew the decision correctly ac-
cording to the hemoglobin and hematocrit values
was found to be 112 (76.2%), and no statistical sig-
nificance was found (Table 2).



Table 1. Survey questions
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. Age:

. Title:

. Department:

. Years in profession?

. Who makes the transfusion decision?

. Did you join any training, course or seminar etc. related to blood transfusion?
. Which of the following is taken into consideration when planning a blood transfusion decision in your clinic?

1
2
3
4
5. Transfusion frequency in your inpatient clinic?
6.
7
8

Basic transfusion information

1. Which of the following is false regarding the transfusion of blood products?

2. Which is wrong about the identity verification process of the recipient before the transfusion?

3. Which of the procedures to be done after the blood product is taken from the transfusion center and brought to the service is incorrect?
4. Which of the applications in the blood product request is wrong?

Clinical use of blood products
1. Which of the following is false?

2. Which of the following is not one of the transfusion transmitted diseases should be screened in our country?
3. Which of the following is false regarding transfusion in emergencies?

Transfusion reactions

oA WwN =

Storage of blood products

. Which of the following is not a cause of transfusion errors?

. Which of the following is not a manifestation of acute hemolytic transfusion reaction?

. Which of the following is not one of the things that should be done in an acute hemolytic transfusion reaction?
. Which of the following is not a finding seen in transfusion-related acute lung injury?

. Which of the following is not a suspicious finding of allergic reaction?

. Itis not one of the characteristics of transfusion-related circulatory overload (TACO)?

1. Which of the following is false regarding the storage and transfer of blood products?
2. Which of the following is false about massive transfusion?
3. Which of the following is incorrect regarding the duration of use of blood products?

Table 2. The general characteristics of the participanst and their approach to transfusion decisions according to their educational information

Variables

All group n: 147 (%) Doctors n: 41(%) Other healthcare professionals n: 106 (%) P value

Age, mean (SD) 29.6+6.5 35.3+8.1 27.4+4.0 <0.001
Department (surgical) 109(74.1) 28 (68.3) 81(76.4) 0.31
Profession years

0-5 85(57.8) 20 (48.9) 65 (61.3) <0.001

5-10 29 (19.7) 29 (27.4)

10 and above 33(22.4) 21(51.2) 12 (11.3)
Transfusion frequency

Seldom 10 (6.8) 249 8(7.5 0.72

Often 137 (93.2) 39 (95.1) 98 (92.5)
Transfusion training 98 (66.7) 16 (39) 82 (77.4) <0.001
Transfusion decision accuracy 112 (76.2) 29 (70.7) 83 (78.3) 0.33

In total, 16 multiple choice questions were asked to
all healthcare professionals (Table 1). No employee
could answer all the questions correctly, and only 4
physicians answered 15 questions correctly. Nurses
were able to answer a maximum of 13 questions (n:
3). The least correct answer number was 7 (7.5%). The
most correct answer by the participants was question 1
(98%). It was found that other healthcare profession-
als responded better than doctors to questions asked

about procedures such as questions 3 and 14. It was
observed that physicians responded significantly better
than other healthcare personnel, especially to the ques-
tions of blood transfusion reactions. While physicians
gave statistically significant answers to 4 questions in
total, it was determined that other healthcare profes-
sionals gave statistically better answers than physicians
in only one question (Question 14). Table 3 shows the

response rates to the unStiOl’lS.
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Table 3. Comparison of questions between physicians and other healthcare professionals

n (%) All group n: 147 Doctors n: 41 Other healthcare professionals n: 106 P value
Q1 144 (98) 41 (100) 103 (97.2) 0.56
Q2 64 (43.5) 16 (39) 48 (45.3) 0.49
a3 90 (61.2) 19 (46.3) 71 (67) 0.02
Q4 120 (81.6) 6 (87.8) 84 (78.2) 0.34
Q5 108 (73.5) 1(75.6) 77 (72.6) 0.71
a6 98 (66.7) 8(92.7) 60 (56.6) <0.001
Q7 11(7.5) 7.3) 8(7.5) 0.99
a8 130 (88.4) 7(90.2) 93 (87.2) 0.78
Q9 43 (29.3) 29 (70.7) 4(13.2) <0.001
Q10 64 (43.59 16 (39) 48 (45.3) 0.49
Q11 79 (53.7) 32 (78) 47 (44.3) <0.001
Q12 2(21.8) 14 (34.1) 18 (17) 0.02
013 7 (59.2) 32(79) 55 (52) 0.004
Q14 61 (41.5) 10 (24.4) 51 (48.1) 0.009
Q15 1(61.9) 27 (65.9) 64 (60.4) 0.54
Q16 8 (53.1) 28 (68.3) 50 (47.2) 0.02
Q: Question.
Table 4. Comparison of physicians and other health workers according to survey sections

All group n: 147 Doctors n: 41 Other healthcare professionals n: 106 P value
Basic transfusion informations 3(2-4) -3) 3(2-4) 0.18
Clinical use of blood products 2(1-2) —-2) 1(1-2) 0.003
Transfusion reactions 3(2-4) 4 (3-4) 3(2-3) <0.001
Storage of blood products 2(1-2) 2(1-2) 2(1-2) 0.81
Total 9(7-10) 10 (9-12) 9(7-10) 0.005

The average of correct answers of all employees was 9
(range 7-10). Physicians gave correct answers to 10
(9-12) questions and other healthcare professionals 9
(7-10) and it was not statistically significant. The gen-
eral average of transfusion reactions questions among
all question groups was found to be significantly higher
in the physician group (Table 4).

Discussion

In this study, the knowledge of age, professional years
and transfusion training of physicians and nurses work-
ing in our hospital on blood and blood product use
and reaction was made. Both groups were compared in
terms of basic transfusion information, clinical use of
blood products, transfusion reactions, and storage of
blood products, and it was determined that physicians
were better than nurses in terms of use and reaction.

Kafkas J Med Sci 2022; 12(3):237-241

Blood transfusion is a procedure that is performed in
emergencies, inpatient clinics, post-traumatic, intra-
operative and many other fields of medicine. It is a
complex, multidisciplinary and multi-stage process,
although it is thought of as a simple process because we
use it frequently in our daily practice. Each step must
be performed according to the written procedure, as
any incorrect or incomplete step can lead to a fatal
outcome. Blood transfusion is now considered a tissue
transplant, and procedures are emerging in relation to
the subject. Pre-transfusion verifications are essential
for patient and employee safety. Although it is tried to
close the deficiencies in blood transfusion with in-ser-
vice trainings after university education, this process
should be learned by all authorized health profession-
als. We measured the level of knowledge of physicians
and nurses working in areas where blood transfusion is



common in our hospital, by asking questions about the
basic knowledge of blood transfusion, its clinical use,
reactions and storage.

In our study, it was seen that the level of knowledge of
physicians about transfusion reactions requiring medi-
cal knowledge was higher than that of other healthcare
professionals, and this was statistically significant. There
was a significant difference between the two groups ac-
cording to their transfusion education status. In a sur-
vey conducted between public and private health cen-
ters in Pakistan, it was shown that as the years of service
increase, the knowledge and experience of transfusion
increases®. In another study to investigate awareness
and perceptions of blood safety and blood donation
among healthcare professionals in a teaching hospital
in Kolkata, only 69.7% of resident physicians, 43.3% of
other healthcare professionals, 23.3% of physicians and
8% of nurses. It has been shown that 1% do not know the
mandatory tests required in transfusion’. In our study,
92% of physicians and 56.6% of other healthcare profes-
sionals answered the question of mandatory tests (ques-
tion 6) that should be done in transfusion correctly, and
the difference between them was found to be statistically

significant (38 (92.7%) vs. 60 (56.6%) p<0.001).

Among the necessary steps for safe transfusion, the
correct identification of the patient and blood sample
is very important. It is essential that the patient’s identi-
fication number (ID) bracelet matches the ID barcode
of the blood or blood product. In the study of Hiji et
al. with 49 nurses, it was reported that 29% of the nurs-
es confirmed the ABO compatibility of the blood bag
and ID bracelet, while 4% checked the patient identi-
fication wristband, blood bag, blood request form and
the information recorded in the patient observation
form®. In our study, the correct response rates of physi-
cians regarding the approach to transfusion reactions
were found to be significantly higher than those of
other healthcare professionals.

Limitations of the study are the data of this survey are
limited to the responses given by healthcare profes-
sionals working at a training and research hospital so,
the results should not be generalized and the number
of participants were less than as expected, more partici-
pation could be achieved.
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Conclusion

In our center doctors and other healthcare profession-
als have enough exposure to blood transfusions but
there is a need to further enhance their knowledge
regarding complications of transfusions and rational
clinical use of blood and blood products. In addition, it
should be encouraged by the country’s health author-
ity to provide transfusion training and to ensure that
repeated at certain periods.
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ABSTRACT

Aim: Present study’s objective is to investigate the relationship be-
tween serum 25-hydroxyvitamin D and the severity of sleep apnea
at altitude.

Material and Method: Fifty obstructive sleep apnea syndrome
patients and 18 persons without apnea participated in this study.
Apnea Hypopnea Index scores were measured with polysom-
nography during the night and classified as AHI<15:control,
15>AHI<30 moderate, and AHI=30 severe obstructive sleep ap-
nea. In addition, the serum 25-hydroxyvitamin D levels of the pa-
tients were also measured.

Results: In the logistic regression analysis, it was found that there
was an independent correlation between the apnea-hypopnea in-
dex and 25-hydroxyvitamin D (AUROC=0.658, p=0.028). We found
a significant difference between the control and obstructive sleep
apnea groups for 25-hydroxyvitamin D (p<0.05). A significant rela-
tionship has been found between moderate and severe obstruc-
tive sleep apnea groups for vitamin D deficiency and average vita-
min D (p<0.0001).

Conclusion: We found an independent association between
25-hydroxyvitamin D and obstructive sleep apnea severity at high
altitudes. An interesting point of our study is that our study has
been conducted at a high altitude region with an elevation of more
than 1768 meters. Therefore, effective vitamin D management may
help prevent obstructive sleep apnea syndrome development, and
patients’ medical status can be improved.

Key words: 25-Hydroxyvitamin D; polysomnography; obstructive sleep apnea
syndrome; altitude

OZET

Amac: Mevcut calismada, yliksek rakiml cografi bélgede yasa-
yan hastalarda obstriiktif uyku apne sendromunun siddeti ile se-
rum 25-hidroksivitamin D dlizeyleri arasindaki iliskinin arastiriimasi
amacland.

Materyal ve Metot: Calismaya obstriktif uyku apne sendromu olan
50 hasta ve 18 saglikli birey katildi. Apne Hipopne Indeksi skorlari
ttim gece polisomnografisi ile 6i¢tildii ve AHI<15:kontrol, 15=AHI<30
orta derecede obstriktif uyku apnesi ve AHI=30 siddetli obstriiktif
uyku apnesi olarak siniflandinildi. Hastalarn serum 25-hidroksivitamin
D dlizeyleri dlctld(i.

Bulgular: Lojistik regresyon analizinde apne hipopne indeksi ile
25-hidroksivitamin D dlzeyleri arasinda bagimsiz korelasyon go6-
rildi (AUROC=0,658, p=0,028). Kontrol grubu ile obstriiktif uyku
apnesi grubu arasinda 25-hidroksivitamin D dlizeyleri ile istatistik-
sel olarak anlamli fark vardi (p<0,05). D vitamini eksikligi ve nor-
mal D vitamini diizeyleri icin orta ve siddetli obstriiktif uyku apnesi
gruplan arasinda anlamli iliski gézlendi (p<0,0001).

Sonug: Yiksek rakimda yapilan mevcut calismada 25-hidroksivita-
min D dlizeyleri ile obstriiktif uyku apnesi siddeti arasinda bagimsiz
bir iliski oldugunu gézlemlendi. Calismamiz rakimi 1768 metreden
fazla olan ytiksek rakimli bélgede yapilmistir. Vitamin D dizeylerinin
dikkatli yénetimi, obstriiktif uyku apne sendromu gelisiminin én-
lenmesinde tibbi durumlarinin iyilestiriimesinde yardimci role sahip
olabilir.

Anahtar kelimeler: 25-hidroksivitamin D; polisomnografi; obstriiktif uyku
apne sendromu; yiiksek rakim
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Introduction

Obstructive sleep apnea syndrome (OSA) is a combi-
nation of unexplained severe daytime sleepiness with
at least five respiratory events (apnea or hypopnea) per
sleep hour. Apnea is defined as a respiratory arrest for
at least 10 seconds in adults during sleep, while hypop-
nea is defined as a reduction of ventilation for at least
50% compared to the baseline value for a minimum of
10 seconds. The evaluation of the diagnosis and the se-
verity is measured with apnea hypopnea index (AHI)
which consists average apnea and hypopnea count
during sleep'. Gominak et al.” suggested that the sleep
disorder epidemic in the world may be associated with
vitamin D and there are potential epidemiological,
anatomical connections between sleep disorders and
vitamin D.

Discovery of receptors for vitamin D in brainstem areas
responsible for sleep maintenance suggests that sleep
management is affected by vitamin D. Immunological
mechanisms overlapping with OSA and vitamin D
make it necessary to address this issue®. Current study
intended to investigate the relationship between vita-
min D levels and sleep apnea severity in patients living
in high altitude conditions.

Material and Methods

Sixty-eight patients who underwent nocturnal poly-
somnography in Kafkas University central sleep labo-
ratory were included in the study. All patients were
residing in Kars region for at least 24 months. All par-
ticipants have given written consent. Ethics commis-
sion confirmation from Katkas University Faculty of
Medicine with Session No: 08, Approval No: 163 were
obtained. This study was conducted at high altitude
Kars region, Turkey which has an altitude more than
1768 meters.

According to recods during nocturnal poysomnogra-
phy; apnea hypopnea index results were classified as
following; AHI<15 as control group, 15>AHI<30
as moderate OSA group and AHI>30 as severe OSA
group. 25-hydroxyvitamin D (25(OH)D) measure-
ments were obtained from all participants and were
classified as following; <20 ng/ml defined as vitamin
D deficiency, 20-29 ng/ml defined as vitamin D insuf-

ficiency and 230 ng/ml defined as normal.

Patients with kidney failure, malignancy, active infec-
tion, rheumatoid arthritis, malabsorption, ankylosing

243

spondylitis, collagen tissue disease, sarcoidosis, acute
myocardial infarction, thyroid and parathyroid dis-
ease, bone metabolism disease, hepatic dysfunction,
celiac disease were excluded from the study. Patients
using calcium preparations, vitamin D, bisphos-
phonate, calcitonin, antiepileptic and steroid were
omitted.

All participants underwent physical examination,
height and body weight measurement. Body mass in-
dex (BMI) were defined as dividing weight (kilograms)
and square of height (meters) (kg/m?).

Serum 25-hydroxyvitamin D level was measured
with analyzer Cobas ¢ 411 (Roche Diagnostics
GmbH, Mannheim, Germany). Polysomnography
measurements were made at night time in the Kafkas
University Medical School Center of Sleep Disorders,
which is accredited by the Turkish Association of
Sleep Medicine. Polysomnography device Embla
N7000 system (Medcare; Reykjavik, Iceland) was
used. During the polysomnography session; mea-
surements of electroencephalography, body position
measurements, electrocardiography, electrooculog-
raphy, thoracoabdominal movements, submental
muscle electromyography, nasal pressure, finger-tip
oxygen saturation with finger oximeter, anterior
tibialis electromyography, oronasal airflow measure-
ment via thermal sensor were performed. Patient
information, gender, height and body weight of the
patients were recorded by the technician before the
polysomnography.

Statistical Analysis

Statistical analysis of the study was obtained us-
ing the IBM SPSS 20.0 (IBM Inc. Chicago, IL.)
Program. “Kolmogorov-Smirnov normality test”
was used to analyze whether the distributions
were normal or not, and “Levene test” was used
to determine the homogeneous variance equality.
Continuous variables were expressed as mean + stan-
dard deviation or median, and categorical variables
were expressed as patient count and percentages. In
normal distribution data; the chi-square test was
used in the analysis of categorical variables and the
Independent t-test was used in the analysis of nu-
merical variables. In comparing the variables; when
hypotheses for continuous variables were confirmed
One-Way ANOVA was used and when it was not
provided Kruskal-Wallis H Test and Mann-Whitney

U test was used.
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Evaluating for different results from One-Way
ANOVA, Tamhane Test was used in case of non-ho-
mogenous condition and Tukey Test was used in case
of the homogenous condition. Paired-Samples t-test
was used to investigate the binary correlation of the
variables. The Spearman’s Degree Correlation test was
used when the variables were homogeneous in the cor-
relation analysis, and the Kendall correlation test was
used when the variables were not homogeneous. In all
comparisons, p<0.05 was considered significant and
assessed at 95% confidence level.

Results

Forty-one of the patients were male (60.29%) and 27
(39.21%) were female. According to the polysomno-
graphic results, 34 patients had severe OSA, 16 pa-
tients had moderate OSA and 18 of the patients were
classified as the healthy control group. The distribu-
tion of the groups according to gender was given in

Table 1.

In terms of variables such as age, sex, height, weight and
BMI; age and weight showed a significant difference.

Table 1. Distribution of the patients according to the gender

There was no difference in height and BMI. Mean and
standard deviation values of the age in moderate and
severe apnea groups were found to be similar. In all
OSA groups, the mean values of the height were not
statistically significant and close to each other. The
distribution of groups according to demographic vari-
ables was given in Table 2.

There was not a relation between the apnea hypopnea
index and BMI (p>0.05). There was nor an association
between vitamin D and BMIL.

Statistically significant difference was found between
moderate and severe OSA groups for vitamin D de-
ficiency and normal 25(OH)D levels (p<0.0001).
Significant difference was found between the control
group and OSA group for 25(OH)D levels (p<0.05).
The mean 25(OH)D was found to be highest in the
control group (Table 3).

In the logistic regression analysis, it is found that
there was an independent correlation between apnea
hypopnea index and 25(OH)D (AUROC=0.658,
p=0.028). ROC curve analysis of 25(OH)D is shown
in Fig. 1.

Control Moderate OSAHS Severe OSAHS Total

Male 9 (21.95%) 12 (29.26%) 20 (48.78%) 41 (60.29%)
Female 9 (33.33%) 4 (14.81%) 14 (51.85%) 27 (39.70%)
Total 18 (26.47%) 16 (23.52%) 34 (50.00%) 68 (100%)
Table 2. Distribution of demographic characteristics of the patients according to the groups
Variables AHI <15 (N=18) 15<AHI <30 (N=16) 30<AHI (N=34) p value
Age (Years) 41.1+125 52.8+11.7 53.5+11.2 <0.0001"
Gender (F/M) 9/9 4/12 14/20 1.000
Height (cm) 168.8+9.88 171.5+8.0 163.0+20.8 0.401
Weight (kg) 80.4+18.5 91.0+11.7 100.6+15.1 <0.0001"
BMI (kg/m?) 28.2+6.67 31.1+5.45 36.8+7.47 0.241
AHI: Apnea Hypopnea Index.
Table 3. Relation of groups to 25-Hydroxyvitamin D (ng/ml)

Control Moderate OSA Severe 0SA p value P
Vitamin D deficiency 10.3+3.63 13.7+3.68 11.5+4.17 <0.0001*
Vitamin D insufficiency 23.5+2.15 23.7+£3.93 22.9+1.77 0.2329 <0.0001*
Normal vitamin D 72.75+0.00a 33.5+0.00a 44.4+19.0 <0.05*

0SA: Obstructive Sleep Apnea Syndrome.
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Figure 1. ROC curve analysis of 25-Hydroxyvitamin D (AUC=0.658, 95% Cl =
0.519-0.797, p=0.028)

Discussion

In our study relation of apnea hypopnea index and se-
rum 25-OH vitamin D in sleep apnea patient group
and healthy controls were analyzed. For 25(OH)
D levels, significant statistical difference was found
between the control group and obstructive sleep ap-
nea patients (p<0.05). For vitamin D deficiency and
normal 25(OH)D levels we found significant dif-
ference between moderate and severe OSA groups
(p<0.0001). In the logistic regression analysis, it
is found that there was an independent associa-
tion between apnea hypopnea index and 25(OH)D
(AUROC=0.658, p=0.028).

Obstructive sleep apnea syndrome is a prominent
threat for mortality and can be cause of morbidity.
Risk factors include obesity and the winter season®”’.
Metabolic disorders such as systemic inflammation,
hyperglycemia, hyperlipidemia, increased bone den-
sity loss may also be associated with sleep apnea®".
Lower vitamin D level is also related to the winter sea-
son, obesity, systemic inflammation and metabolic dis-
orders'"'2, 25(OH)D receptor existence in the brain
regions responsible for sleep control has potential im-
plications for obstructive sleep apnea syndrome etiol-
ogy"*~'. Presentation and severity of obstructive sleep
apnea syndrome may be affected by vitamin D.

Lin etal.® have reported that high-sensitivity C reactive
protein, one of the inflammation markers, is related to
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the severity of OSA, independent of other factors such
as obesity. Vitamin D is also reported to be associat-
ed with systemic inflammation'”'®. The transcription
factor NF-xB, and tumor necrosis factor-alpha and
interleukin-8 expression are increased in relation to
sleep hypoxia'”. NF-xB has an enhancing effect on the
inflammatory cascade by upregulating interleukin-8,
tumor necrosis factor-alpha cytokines'. Vitamin D is
also known to have effects on these transcription fac-
tors and cytokines'?. These overlapping features of
OSA and vitamin D in the inflammatory processes
suggest that the relationship between these two enti-
ties should be investigated™'.

At high altitudes, changes in breathing patterns are ob-
served during sleep which comprises apnea intervals.
Studies investigating between the high altitude and
the severity of obstructive sleep apnea have been per-
formed in only small patient groups*. Researchers re-
ported that in OSA patients hypoxemia deteriorates at
altitudes up to 2590 meters. However, optimal treat-
ment approaches and effects of high altitude on the
severity of the disease in OSA patients living at high
altitudes are largely unknown?.

In another study 25(OH)D was found reduced in se-
vere OSA patients™. A study reported that compared
to control group, 25(OH)D were lower in the OSA
patients®. Our research results are consistent with the
studies conducted in Turkey, although our study was
performed at a higher altitude. Our study is conducted
at Kars, Turkey which has an elevation of more than
1768 meters. In a recent study conducted at a lower
altitude than our study, it is reported that severe OSA
patients had a higher prevalence of vitamin D defi-
ciency”. Reports of research found that vitamin D
deficiency in the severe OSA group was found to be
highest compared to moderate and non-OSA groups®.
Another study reported that decreased vitamin D was
related with risk of AHI meausurement 30 or more®.
The significant decrease of 25(OH)D in the severe ob-
structive sleep apnea group in our study was consistent
with the literature.

In our study we found independent association be-
tween 25-hydroxyvitamin D and obstructive sleep
apnea severity at high altitude. An interesting part of
our study is the independent association between AHI
and 25(OH)D levels (AUROC=0.658, p=0.028).
Our findings may indicate that 25(OH)D may be at-
tributed to obstructive sleep apnea etiology and the
disease severity. An interesting point of our study is
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that our study has been conducted at a high altitude
region, which has an elevation of more than 1768 me-
ters. Measurement of 25(OH)D levels in obstructive
sleep apnea patients and, if necessary, adding 25(OH)
D into the treatment may be considered as an appro-
priate option.
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Does Subclinical Hypothyroidism Alter the Axis of QRS

and P Waves?

Subklinik Hipotiroidi QRS ve P Dalgasi Aksini Degistirir mi?

Timor Omar', Metin Cagdas?, Mahmut Yesin?, Dogan llis*, Muammer Karakayali', Inanc Artac',
Mustafa Avci®, Hikmet Utku Odman®, Yavuz Karabag', Ibrahim Rencuzogullari’
'Department of Cardiology, Kafkas University, Kars; “Department of Cardiology, Gebze Fatih State Hospital, Kocaeli; *Department

of Cardiology, Acibadem Kocaeli Hospital, Kocaeli; *Department of Cardiology, Kars Harakani State Hospital, Kars; *Department of
Internal Medicine, Karacabey State Hospital, Bursa; *Department of Internal Medicine, Private Medikar Hospital, Karabiik, Tiirkiye

ABSTRACT

Aim: What changes subclinical hypothyroidism (SCH) causes on the
12-lead surface electrocardiogram (ECG) has remained elusive. We ex-
amined the relationship between subclinical hypothyroidism and car-
diac electromechanics, including P wave and QRS axes on ECG and
cardiac functions by 2D speckle-tracking echocardiography (2D-STE).

Material and Method: This cross-sectional study included 109
SCH patients who presented to the internal disease outpatient clinic
between November 10, 2018, and January 30, 2019. ECG, 2D-STE
images, and laboratory findings at admission were recorded for all
patients. Findings were compared with a sex and age-matched con-
trol group of 74 healthy adults.

Results: The median age of the patients was 41 (IQR, 34-50) years,
and 76.1% were female. QTc interval was significantly longer in the
patient group than in the control group.[435 ms (IQR, 421-457) vs.
424 ms (IQR, 412-438), p=0.001]. The remaining ECG features, in-
cluding P wave and QRS axes, were similar between the patient and
control groups. There were no significant differences between the
patients and control group regarding laboratory and echocardiogra-
phy findings, including left ventricle global longitudinal strain.

Conclusion: According to our findings, individuals with SCH ex-
hibited no change in myocardial mobility as measured by strain
echocardiography. In addition, SCH may not cause significant ECG
changes, except that these patients have a longer QTc interval than
subjects with euthyroidism.

Key words: ECG; electrocardiogram; QRS axis; QTc interval; speckle-tracking
echocardiography; subclinical hypothyroidism

0ZET

Amac: Subklinik hipotiroidi (SCH)’nin ylizeyel 12-lead’li elektrokardi-
yografi (EKG)’de yaptidi degisikler tam olarak acikliga kavusmamistir.
SCH ile EKG’deki P dalgasi ve QRS eksenleri ve 2D speckle-tracking
ekokardiyografi (2D-STE) ile incelenen kardiyak fonksiyonlar déahil
kardiyak elektromekanik arasindaki iliskiyi arastirmayi amacladik.

Materyal ve Metot: Bu kesitsel calismaya 10 Kasim 2018 ile 30 Ocak
2019 tarihleri arasinda dahiliye poliklinigine basvuran 109 SCH hastasi
dahil edildi. Tiim hastalarin basvuru anindaki EKG, 2D-STE gortinttile-
ri ve laboratuvar bulgulan kaydedildi. Bulgular, 74 saglikli yetiskinden
olusan cinsiyet ve yas uyumlu kontrol grubuyla karsilastinildl.
Bulgular: Hastalarin ortanca yasi 41 (IQR, 34-50) yil ve %76,1’i ka-
dindi. QTc sdresi hasta grubunda kontrol grubuna gére anlamli ola-
rak daha uzundu.[435 ms (IQR, 421-457) vs. 424 ms (IQR, 412-438),
p=0,001]. P dalgas! ve QRS eksenleri dahil kalan EKG &zellikleri has-
ta ve kontrol gruplan arasinda benzerdi. Sol ventrikUil global longitu-
dinal strain dahil ekokardiyografi ve laboratuvar bulgular acisindan
hastalar ve kontrol grubu arasinda anlamli fark yoktu.

Sonuc: Calismamiza gére, 2D-STE ile incelendiginde SCH hastala-
nnin miyokard hareketinde degisiklik olmadigini gériildi. Ayrica, bu
hastalarin 6tiroid bireylerden daha uzun QTc stresine sahip olmasi
disinda, 6nemli EKG degisikliklerine neden olmadigi ortaya kondu.

Anahtar kelimeler: subklinik hipotiroidi; EKG; elektrokardiyogram; speckle-
tracking ekokardiyografi; QTc stiresi; QRS aksi

Introduction

Thyroid dysfunction, often observed in the general
population, is closely linked with the cardiovascular
system’. It influences the hemodynamics, cardiac mass,
cardiac contractility, and autonomic cardiovascular sys-
tem control via the thyroid hormone receptors, which
are abundantly available in the heart®. Moreover, thy-
roid dysfunction has been widely associated with vari-
ous cardiovascular disorders. It is linked with increased
cardiovascular and all-cause mortality’.
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Subclinical hypothyroidism (SCH) is characterized by el-
evated thyroid-stimulating hormone (TSH) without clin-
ical alterations and with thyroxine (T4) and triiodothy-
ronine (T3) levels within the normal range®. Subclinical
hypothyroidism might affect up to 20% of the population,
and rates vary dependingon sex, age, iodine deficiency, and
the TSH reference values used in each study®*.

12-lead surface electrocardiogram (ECG) provides cru-
cial data related to cardiac functions’. The relationship be-
tween the QRS axis and many diseases such as hyperten-
sion,’ sickle cell anemia,’ chronic kidney disease (CKD),!
pulmonary hypertension (PH),"" and chronic obstructive
pulmonary disease (COPD)"* was widely revealed. Also,
it was shown that an abnormal P-wave axis could be re-
garded as an indicator of clinical and subclinical atrial pa-
thology, including atrial inflammation and fibrosis®.

Thyroid disorders exert a significant impact on ECG.
Reports suggest that thyroid dysfunction can lead to
ECG changes and arrhythmias, including sinus brady-
cardia, atrioventricular blocks, atrial arrhythmias, pro-
longed QTc, and severe ventricular arrhythmias®!4-'.
However, no study is available investigating the relation-
ship between SCH and P wave and QRS axes; both
could indicate some cardiac abnormalities. Thus, our
purpose was to analyze the association of SCH with car-
diac electromechanics, including P wave and QRS axes
on ECG and cardiac functions with 2D speckle-track-
ing echocardiography (2D-STE). We hypothesized that
SCH might alter the P wave and QRS axes on ECG.

Material and Method

Patients with SCH who presented to the internal dis-
ease outpatient clinic between November 10, 2018,
and January 30, 2019, were included in this cross-sec-
tional study. Patients withhistory of thyroid diseases,
heart failure (left ventricle ejection fraction below
50%), acute coronary syndrome, renal failure (eGFR
<30 ml/min/1.73 m?), atrial fibrillation, severe cardiac
valve disorders, renal failure (¢GFR <30 ml/min/1.73
m?), chronic obstructive pulmonary disease (COPD),
and being under 18 years old were specified as exclu-
sion criteria. Cases with erroneous or artifact ECG and
inadequate echocardiographic images for STE analysis
were also excluded.

Demographics, ECG, TTE, and laboratory findings
at admission were recorded, including TSH, free T3,
and T4. Electrocardiogram records were performed
using Cardio-M Plus ECG device (medica ECON-
ET GmbH, Im Erlengrund 20, D46149 Oberhausen,

Germany). Electrocardiogram analysis was executed
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by a blinded cardiologist (M. K) using a standardized
comprehensive ECG reading protocol". It comprised
intervals, rate, P wave, QRS axes and morphology,
premature atrial and ventricular contract, and T-wave
abnormalities. The corrected QT interval (QTc) was
estimated using the Fridericia formula'.

Echocardiographic images were acquired utilizing
Philips Epiq7 (Philips Healthcare, Inc., Andover,
MA, USA) and recorded by standard techniques per
the guidelines from American Echocardiography
Association”. For TTE, Left ventricular end-systole
and end-diastolic diameters, left atrium diameter, inter-
ventricular septum thickness, left ventricular posterior
wall thickness, and right atrium and ventricle diam-
eters were recorded. Mitral valve peak carly (E-wave)
and late (A-wave) diastolic filling velocities were mea-
sured. E/A ratio was also calculated. Early diastolic
mitral velocities peak early (E-wave) and late (A-wave)
diastolic filling velocities from septal and lateral an-
nulus (¢”) were calculated in the apical four-chamber
view?. Left ventricular ejection fraction (LVEF) was
calculated operating the modified Simpson’s rule®.

Left ventricular global longitudinal strain (LVGLS)
was studied by an experienced cardiologist (D. I.), who
was blinded to the study, using the Qlab13 (Philips
Healthcare, Andover, Massachusetts) software. While
the end-diastole is considered the peak R wave of the
ECG, end-systole was evaluated as aortic valve closure.
Left ventricular global longitudinal strain was estimated
by averaging the peak longitudinal strain values of api-
cal two-chamber, apical three-chamber, and apical four-
chamber images. Automatic endocardial margins were
detected at the end-systole. Manual modifications were
made to ensure accurate tracking and fitleft ventricle wall
thickness when required. The speckle-tracking examina-
tion was conducted per the Consensus Document of the
EACVI/ASE/Industry Task Force to Standardize right

ventricle and LV myocardial Deformation Imaging™*.

Kafkas University Ethics Committee approved the
study protocol (Date: January 30, 2019; Number
80576354-050-99/27)

Statistical Analysis
SPSS program (Version 20.0, SPSS, Inc., Chicago, IL,

institutionally registered software) was utilized for sta-
tistical examination. The Kolmogorov— Smirnov test
was conducted for the normality test. Continuous
variables showing normal distribution were expressed
as mean * standard deviation. Variables with no nor-
mal distribution are represented as median (IQR).



Categorical variables were defined as a percentage. An
independent t-test was used to analyze continuous data
exhibiting normal distribution, Mann-Whitney U test
was employed to examine variables not showing normal
distribution. A p value of <0.05 was regarded as statisti-
cally significant.

Results
Demographic, laboratory, ECG, and TTE data of 119

patients were recorded. Ten cases were excluded due to ex-
clusion criteria. The final patient group included 109 sub-
jects [median age 41 (IQR, 34-50) years, 76.1% female].
Findings were compared with a sex and age-matched [me-
dian age 37 (IQR, 34-44) years, 68.9% female] healthy
control group consisting of 74 adults. Baseline data of the
study population are summarized in Table 1. Thyroid-
stimulating hormone level was significantly higher in the
patient group than in the Control group [5.32 (IQR,
4.98-7) vs. 2.25 (IQR, 1-3.1), p<0.001]. The levels of
fT3 and T4 were similar between the groups. Other
laboratory results were similar, except for the C-reactive
protein (CRP) level, which was within normal clinically

(reference range, 0—-5 mg/L) (Table 1).

There were no significant differences between the pa-
tients and the control group regarding demographic
characteristics and comorbidities, including BMI, hy-
pertension , diabetes (DM), smoking, and hyperlipid-
emia (HPL) (Table 1).

For ECG, the QTc interval was significantly higher
in the patient group than in the control group.[435
(IQR, 421-457) vs. 424 (IQR, 412-438), p=0.001].
The remaining ECG features, including P wave and
QRS axes, were similar between the patient and con-

trol groups (Table 2).

Regarding echocardiographic characteristics, all pa-
rameters, including left and right ventricular functions
and left ventricle global longitudinal strain (LVGLS),

were similar between the two groups (Table 2).

Discussion

This cross-sectional analysis of 109 patients found no
association of SCH with cardiac electromechanics,
which suggests no influence of SCH on axes, rthythm,
conduction, and systolic and diastolic functions of the
heart. The only association found was a longer QTc in-
terval in SCH patients than in the control group.

The association of the QRS axis with diseases such as
HT, sickle cell anemia, CKD, PH, and COPD was
documented® 2. It has been suggested that the change
in the axis of QRS is due to the change in the geometry
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of the heart. There is no study investigating the rela-
tionship between SCH and P wave and QRS axes. Our
study demonstrated echocardiographically that the ge-
ometry of the heart and systolic and diastolic functions
did not change in these patients. Moreover, QRS and P
axis did not alter either, supporting this.

Previous reports speculated that hypothyroidism might
cause PR, QRS, and QTc interval alterations™?. It is yet
unclear what changes SCH causes on the ECG. Some
large-scale works announced conflicting data. According
to a report including 132,707 participants, like our study,
patients with SCH had significantly longer QTc interval
than subjects with euthyroidism®. Another cross-sec-
tional analysis of 13,341 individuals in a Brazilian cohort
found no association of SCH with HR, rhythm altera-
tions, or conduction disorders®. Further, considering the
11,795 ECGs analysis in the same study, no abnormality
was associated with SCH, even in the subgroup of older
adults or those with extreme TSH values.

Strain measurement using speckle-tracking echocar-
diography (STE) is a recently developed technique to
assess cardiac function””. Compared with conventional
echocardiography measurement, this method is a more
sensitive, reliable, and reproducible modality for assess-
ing left ventricle systolic function, particularly deducing
subtle left ventricle dysfunction in the early stage of the
diseases®®. Although a few small-scale types of research
showed impaired LVGLS in patients with SCH, the ef-
fect of SCH on the left ventricle has remained elusive®.
We found no evidence of left ventricle dysfunction in
the current research according to strain measurements
and conventional TTE. This outcome showed that the
impact of SCH on myocardial functions was below the
limits detectable with strain measurements.

Thus, our study provided valuable data for the litera-
ture as it showed that SCH does not cause consequen-
tial deterioration of left ventricular systolic function.

The main limitations of the current study were as fol-
lows; 1) a relatively small number of patients in our study
might represent a significant limitation. 2) Because this
is an observational study, it is impossible to draw direct
conclusions on causality regarding the findings. More
studies with many patients in this field are required
to reveal the relationship between SCH and cardiac
electromechanics.

In conclusion, our study showed that patients with
SCH had no change in myocardial movement deter-
mined by 2D-STE. In addition, SCH may not cause
significant ECG changes, except that these patients
have alonger QTc than subjects with euthyroidism.
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Table 1. Demographic, clinical and laboratory characteristics of the participants

Overall (n=183) Patient (n=109) Control (n=74) P-value
Female sex, n (%) 134 (73.2) 83 (76.1) 51 (68.9) 0.278
Age (years), median [IQR] 39 [34-48] 41 [34-50] 37 [34-44] 0.113
BMI (kg/m?) median [IQR] 26.5 [24-29.4] 27.2 [24-30] 26.2 [24-28.5] 0.351
Laboratory
TSH (uU/mL), median [IQR] 4.85 [2.8-5.47] 5.32 [4.98-7] 2.25[1-3.1] <0.001
fT3 (ng/dl), median [IQR] 2.93[2.48-3.2] 2.93[2.48-3.13] 2.89[2.48-3.2] 0.730
fT4(ng/dl), median [IQR] 1.3 [1-1.68] 1.32[1.02-1.68] 1.3[0.98-1.68] 0.933
Hgb (g/dL), median [IQR] 14.2[13.5-15.2] 14.2 [13.5-15] 14.35[13.5-15.3] 0.237
WBC (x 103/uL), median [IQR] 7.1[6.1-8.19] 7.1[6.15-8.21] 7.17 [6.1-8.12) 0.980
Lymphocyte (x 103/pL), median [IQR] 2.26 [1.89-2.71] 2.28[1.85-2.73] 2.24[1.9-2.7] 0.825
Neutrophil (x 103/pL), median [IQR] 4.2[3.44-4.9] 4.38 [3.5-4.8] 4.11 [3.44-4.96] 0.751
PLT (x 103/uL), median [IQR] 275 [250-304] 285 [244-321] 269 [256-292] 0.143
Glucose mg/dL median [IQR] 90 [86-98] 91 [87-98] 89 [85-96] 0.198
AST 20 [17-23] 20 [17-23] 20 [17-24] 0.537
ALT 20 [16-26] 19 [16-26] 21 [17-26] 0.601
Creatinine (mg/dL), mean + SD 0.75 [0.65-0.85] 0.7 [0.65-0.85] 0.78 [0.63-0.9] 0.286
CRP (mg/L), median [IQR] 2.8 [1.04-4.0] 3[1.57-4.2] 2.3[0.84-4] 0.006
Comorbidities
Hypertension, n (%) 26 (14.2) 19 (17.4) 7(9.5) 0.130
Diabetes, n (%) 17 (9.3) 11(10.1) 6(8.1) 0.650
Smoking, n (%) 34 (18.6) 17 (15.6) 17 (23) 0.208
Hyperlipidemia, n (%) 16 (8.7) 13(11.9) 3(@4.1) 0.064

ALT: alanine transaminase; AST: aspartate transaminase; BMI: body mass index; CRP: C-reactive protein; fT3: free thyroxine 3; fT4: free thyroxine 4; Hgb: hemoglobin; PLT: platelet; WBC: white blood count

Table 2. Electrocardiographic and echocardiographic characteristics of the participants

Overall (n=183) Patient (n=109) Control (n=74) P-value
Electrocardiogram features
Heart rate (b.p.m), median [IQR] 75 [71-84] 78 [72-85] 75 [70-80] 0.132
P wave axis (°), median [IQR] 50 [19-58] 49 [20-58] 50 [19-58] 0.995
QRS axis (°), median [IQR] 50 [28-73] 46 [28-73] 53 [28-73] 0.653
PR interval (msec) median [IQR] 144 [132-158] 144 [130-156] 144 [132-160] 0.497
QRS interval (msec) median [IQR] 92 [88-100] 90 [88-8] 94 [88-100] 0.063
QTc (msec), median [IQR] 430 [416-448] 435 [421-457) 424 [412-438) 0.001
T-wave change, n (%) 11(6) 5(4.6) 6(8.1) 0.325
fragmented QRS, n (%) 12 (6.6) 5 (4.6) 7(9.5) 0.191
Premature atrial/ventricular contraction, n (%) 6(3.3) 3(2.8) 3(4.1) 0.627
Echocardiography features
LVDD (mm), median [IQR] 46 [44-48] 46 [44-48] 46 [44-48] 0.860
LVSD (mm), median [IQR] 30 [28-34] 30 [28-34] 30.5 [28-34] 0.522
IVS (mm), median [IQR] 8[8-9] 8[8-9] 8.5[8-9] 0.502
PW (mm), median [IQR] 8 [7-8] 7.5[7-8] 8[7-8] 0.207
LA (mm), median [IQR] 32[30-34] 32[30-34] 32[30-34] 0.656
RV (mm), median [IQR] 32[30-34] 32[30-34] 32[29-34] 0.402
RA (mm), median [IQR] 32[31-35] 32[31-35] 33 [31-36] 0.384
Ejection Fraction (%), median [IQR] 65 [61-67] 65 [60-66] 65 [62—68] 0.365
E/A, median [IQR] 1.2 [1-1.4] 1.1410.9-1.4] 1.2[1.1-1.4] 0.158
E/E’, median [IQR] 6.3 [5.3-7.6] 6.23 [5.25-7.08] 6.55 [5.6-8.2] 0.140
TAPSE, median [IQR] 21[20-23] 21[20-23] 21 [20-22] 0.216
R’, median [IQR] 12.8 [12.1-13.8] 12.8 [12.3-13.6] 12.8 [12-14.3] 0.875
PASB, median [IQR] 9[8-12] 9[8-12] 8[8-12] 0.428
LVGLS, median [IQR] -20.1 [-21.7- -18.1] -20.5 [-21.8--17.9] -19.7 [-21.7- -18.9] 0.651

A: late diastolic filling mitral velocity; E: early diastolic filling mitral velocity; LVDD: left ventricle end-diastolic diameter; LVSD left ventricle end-systolic diameter; IVS: interventricular septum thickness; LA: left
atrium diameter; PASP: pulmonary arterial systolic pressure; PW: left ventricular posterior wall thickness; QTc: Corrected QT; RV: right ventricle diameter; RA: right atrium diameter; TAPSE: tricuspid annular plane

systolic excursion; LVGLS: left ventricle global longitudinal strain; E”: the peak early diastolic velocity of the septal mitral annulus (tissue Doppler);
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ABSTRACT

Aim: This study aims to determine the effects of online tools and
instructional methods used in distance education on the motiva-
tion and attitudes of nursing students.

Material and Method: This descriptive and cross-sectional study
was carried out with 280 students studying in the nursing depart-
ment of a university in Turkey. Data were collected between March
and June 2021 through Google docs, including the Demographic
form, The Instructional Materials Motivation Survey, and The
Attitude Scale towards Distance Education.

Results: It was found that the satisfaction of nursing students
from distance education (5+2.42), their motivation for instructional
materials (81.50+15.92), and their attitudes towards distance edu-
cation (98.96+20.32) were at a moderate level. Among instruction-
al methods of distance education, video assignment was found
to have a significant relationship with motivation for instructional
materials (t=2.534, p=0.012), and case study was found to be sig-
nificantly correlated with the attitude towards distance education
(z=-2.262, p=0.024). The attitudes of students towards distance
education were found to be positively correlated with their moti-
vation for instructional materials (r=0.521, p=0.000), age (r=0.158,
p=0.008), satisfaction (r=0.665, p=0.000) and grade (r=0.154,
p=0.010). They were found to be negatively correlated with online
class hours (r=-0.129, p=0.031).

Conclusion: The results of this study showed that the students’
attitudes towards distance education were more positive as their
motivation for instructional materials, age, satisfaction, and grades
increased, and their attitudes were more negative as their online
class hours were prolonged.

Key words: attitude; distance education; motivation; nursing student; online
tools

OzET

Amac: Bu calismanin amaci, uzaktan egitimde kullanilan cevrimici
arag ve 6gretim yéntemlerinin hemsirelik 6grencilerinin motivasyon
ve tutumlarina etkisini belirlemektir.

Materyal ve Metot: Tanimlayici ve kesitsel tipteki bu arastirma,
Tirkiye’de bir Universitenin hemsirelik bolimiinde égrenim géren
280 égrenci ile gerceklestirilmistir. Veriler, Demografik form, Ogretim
Materyalleri Motivasyon Anketi ve Uzaktan Egitime Yénelik Tutum
Olcedi ile Google dokiimanlari araciligiyla Mart ve Haziran 2021 ara-
sinda toplanmistir.

Bulgular: Hemsirelik 6grencilerinin uzaktan egitimden mem-
nuniyetlerinin (5+2,42), Sgretim materyallerine yénelik motivas-
yonlarinin (81,50+15,92) ve uzaktan egitime yénelik tutumlarinin
(98,96+20,32) orta dlizeyde oldugu belirlenmistir. Uzaktan egitim
dgretim ydntemlerinden video c¢ekiminin &gretim materyallerine
ybnelik motivasyon ile (t=2,534, p=0,012) ve vaka calismasinin
uzaktan egitime yénelik tutumla (z=-2,262, p=0,024) anlamli sekil-
de iliskili oldugu bulunmustur. Ogrencilerin uzaktan egitime yénelik
tutumlan ile égretim materyallerine yénelik motivasyon (r=0,521,
p=0,000), yas (r=0,158, p=0,008), memnuniyet (r=0,665, p=0,000),
siniflari (r=0,154, p=0,010) arasinda pozitif yénde, ¢evrimici ders
saatleri (r=-0,129, p=0,031) ile negatif yénde istatistiksel olarak an-
lamli bir iliskili bulunmustur.

Sonug: Bu calismanin sonuclari, 6grencilerin égretim materyalle-
rine yénelik motivasyon, yas, memnuniyet ve notlar arttikca uzak-
tan egitime yénelik tutumlarninin daha olumlu oldugunu ve cevri-
mici ders saatleri arttikca tutumlarinin daha olumsuz oldugunu
gostermistir.

Anahtar kelimeler: tutum; uzaktan egitim; motivasyon; hemsirelik dgrencisi;
cevrimigi araglar
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Introduction
COVID-19 pandemic has been characterized by se-

vere acute respiratory failure and quickly spread to
many parts of the world'. During this period, several
restrictions that limit daily life such as lockdown have
been implemented all over the world to alleviate the
spread of disease. The universities have interrupted
their face-to-face activities in the scope of these precau-
tions and distance e-learning strategies have become
the most accessible tool for education®. Also in our
country, Yitksek Ogretim Kurumu (Council of Higher
Education) announced that spring term of 2020 would
be completely carried out through distance education
to manage pandemic period effectively and to prevent
victimization of the students such as getting unable to
graduate and losing time®. The universities were not
prepared for this period that was developed suddenly
and very quickly due to COVID-19 and shifted to dis-
tance education from face-to-face education without
distinction between theory and practice®.

Distance education includes all learning activities that
are carried out to promote communication and inter-
action between learners, teachers and learning sources
at various locations and times through information
and communication technologies’. During this pro-
cess, universities have continued their education as on-
line/synchronous, online/asynchronous or hybrid to
the extent possible*. Educators have managed distance
education by using global learning platforms such
as Microsoft Teams, Zoom and Google Classroom
or e-learning platforms of their own universities®”.
In nursing education, quarantine restrictions due to
COVID-19 have denied the students’ access to the
patients and medical staff’. In this context, transition
to distance education has created a difficulty for nurs-
ing education since it includes traditional classroom
and clinical practice’. Designing and assessing distance
education in a good way is very crucial for the suc-
cess and stability of the system. This is associated with
educators’ opportunities to interact with the students,
learning styles of the students, effective use of materi-
als and environments by the educators and students
and the needs, interest, attitudes and motivation of
the educators and students'. Technologies with vari-
ous functions have been described as the factors that
may promote motivation of the students'’. It has been
considered that a distant learner, who is or has been
motivated, may catch up with the opportunity to over-
come place and time limitations quickly by distance
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education and to become successful by acquiring tar-
geted learning achievements'. The motivation of stu-
dents in learning may affect online learning experiences
and persistence'®. Even though the components such as
the teachers creating distance education environment,
the environment itself and content are developed as
ensuring all standards, the most important factor in
success is the attitudes and approaches of the learners
towards these environments'®. The attitude of the in-
dividual towards distance education and technologies
may be directly associated with individual’s learning.
From this perspective, it is highly important to know
the thoughts and feelings of the students regarding
distance education environments to improve their at-
titudes towards these®. In a study, the attitudes of the
nursing students towards distance education they had
during COVID-19 pandemic were found to be at a
moderate level. The students stated that they felt safe
and experienced less stress since they were not in class
environment and they did not have an internship dur-

ing the pandemic'®.

However, in some other studies, it was indicated that
most of the students experienced negative feelings such
as anxiety and stress due to the pandemic and they had
difficulty in coping with these emotional states; and
thus, they had difficulty in following the lessons'”~"’.

Motivating students and keeping this motivation alive
is an issue that needs attention for teachers in dis-
tance education. There are too many online tools and
instructional methods that may be used for teaching-
learning process; however, less is known about the
preferences of the students regarding these tools and
methods. It is highly important to include successful
features of online education in the education planning
and to identify teaching tools that improve motivation
and attitudes of the students during this period.

The aim of this study was to determine the effects of
online tools and instructional methods used in dis-
tance education on the motivation and attitudes of
nursing students. In this study, the following questions
were addressed:

1) What is the level of satisfaction, attitude, and
motivation for instructional materials among the
nursing students during the pandemic?

2) Is there a relationship between sociodemographic
data of the nursing students and their attitudes
towards distance education and motivation for
instructional materials?
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Material and Methods

Study Design

A descriptive and cross-sectional design was used.
STROBE Statement checklist was used for assuring
the rigour of research methodology®.

Setting and Participants

The study was conducted with the students who were
studying in the nursing department of a university in
Turkey. During the lockdown, university and under-
graduate nursing program were carried out as online/
asynchronous. Video recordings were prepared about
the content/subjects of the courses and they were
shared by the students by uploading to online system.
Students were asked to watch course presentations
and videos uploaded on the system before online/
synchronous course and to attend the course as ready.
A course legally lasts forty-five minutes. Online tools
such as the university’s live virtual classroom system
(BigBlueButton), Zoom and Microsoft Teams were
used for online courses. All courses including clinical
ones were held by using methods such as video watch-
ing, powerpoint presentations, case discussions and
homework preparation. While 1 st, 2nd and 3rd grad-
ers carried out clinical practices online, 4th graders (in-
terns) had face-to-face clinical practices.

The universe of the study was composed of 802 nursing
students who were studying in a nursing department
during the spring term of 2020-2021 academic year.
Inclusion criteria of the study were being a nursing stu-
dent and being volunteer to participate in the study.
A confidence interval of 95% and an error rate of 5%
were used to determine sample size, and it was aimed
to attain 260 nursing students. The study was conduct-
ed with 280 students who approved to participate in
the study and data obtained from these students were
analyzed.

Data Collection

The study, which was designed as an online survey,
was conducted between March and June 2021. After
obtaining ethics committee approval and institutional
permission, the links of the questionnaires were sent to
all students through e-mail. Participants completed the
survey via Google Forms, which is a safe online survey
platform. Each participant has one right to fill the sur-
vey. It took approximately 15-20 minute to complete
the questionnaires.
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Data Collection Tools

The data were collected with the Demographic Form,
The Instructional Materials Motivation Survey and
The Attitude Scale towards Distance Education.

Demographic form: The demographic form included
sociodemographic data of the students (such as age,
sex, working status, grade, grade point average (GPA),
online class hours), satisfaction level during/from dis-
tance learning (1-10) and the questions for identifying
online tools used in creating a virtual classroom and in-
structional methods used in distance education.

The Attitude Scale towards Distance Education: This
5-point Likert type scale was developed by Kisla
(2016) and included 35 items and one dimension?!.
It was aimed to identify the attitudes of participants
towards distance education. The total score that can be
taken from the scale was between 35-175. High scores
indicated more positive attitudes towards distance
education. In reliability analysis of the scale, internal
consistency coeflicient (Cronbach’s Alpha) was deter-
mined as 0.89; and it was found to be 0.88 in this study.

The Instructional Materials Motivation Survey (IMMS):
It was developed by Keller in 1987 and it was adapted
to Turkish by Kutu and Sozbilir (2011)*. Rather than
determining motivation levels of the students, the scale
aims to identify how much instructional materials used
motivate students for the course. It is composed of 2
subscales including Attention-Relevance (11 items)
and Confidence-Satisfaction (13 items) and 24 items.
The scale is graded as 5-point likert type. Cronbach
Alpha reliability coefhicient of the scale was deter-
mined as 0.83, and it was found to be 0.92 in this study.

Data Analysis

Data were analyzed by using SPSS 25.0 (IBM SPSS
Statistics 25 software (Armonk, NY: IBM Corp.))
package program. Continuous variables were given as
mean (+ standard deviation), and categorical variables
were expressed as number and percentages. When
parametric test assumptions were ensured, groups were
compared by Independent Samples T-test and the
comparison was made by Mann-Whitney U test when
parametric test assumptions were not met. Repeated
Measures Analysis of Variance was used for the com-
parison of parametric data and Friedman Test was used
for comparing nonparametric ones. Moreover, the
correlations between continuous variables were tested
by Spearman or Pearson correlation analyses and the



differences between categorical variables were analyzed

by Chi-Square test.

Ethical Considerations

An ecthics committee approval was taken from
Pamukkale University Non-interventional Clinical
Trials Ethics committee to conduct the study (Date:
03.16.2021, No: 2021/06). The students who ap-
proved to participate in the study were informed
about the aim of the study and that the study was
on a voluntary basis and all personal data would be
confidential; and the study was carried out in com-
pliance with the principles of Helsinki Declaration.
Participation in the study was on a voluntary basis
and written consents were obtained from all partici-
pants prior to enrollment. A permission to use was
taken from the authors of all data collection tools
used in the study.

Results

Most of the students in the study were females
(81.80%); and 8.20% were working outside school
hours. A comparable number of students from each
grade (1,2, 3, 4) participated in the study. Grade point
average of more than half of the participants (68.20%)
was between 3.49-2.75 and 53.6% of them took on-
line courses between 16-30 hours per week. During
distance education period, the most used online tools
for virtual classroom was Microsoft teams (67.90%);
and the most frequently used instructional methods
were homework preparation (92.90%), question-
answer method (83.20%) and powerpoint presenta-
tion (82.10%) (Table 1). At the end of this study, it
was found that students’ satisfaction from distance
education (5+2.42), their motivation for instruc-
tional materials (81.50+15.92) and their attitudes
towards distance education (98.964+20.32) were at a
moderate level (Table 2). No statistically significant
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Table 1. Personal and distance education characteristics of the

participants (n=280)

Variables N %
Age group
18-20 127 45.4
21-34 153 54.6
Sex
Female 229 81.80
Male 51 18.20
Working
Yes 23 8.20
No 257 91.80
Class/year
1st grade 70 25.00
2nd grade 80 28.60
3rd grade 68 24.30
4th grade 62 22.10
Grade point average
3.50-4.00 54 19.30
3.49-2.75 191 68.20
2.74 and below 35 12.50
Online class hours
1-15 86 30.70
16-30 150 53.60
31 and above 44 15.70
Online tools*
Microsoft teams 190 67.90
University’s live virtual classroom 70 25.00
system (BigBlueButton)
Google classroom 23 8.20
Moodle 16 5.70
Zoom 20 7.10
Blackboard 14 5.00
Instructional method*
Question-answer 233 83.20
Brainstorming 118 4210
Video watching 145 51.80
Video assignment 111 39.60
Case study 172 61.40
Powerpoint presentation 230 82.10
Homework 260 92.90

* Participants gave more than one answer.

Table 2. Participants’ Satisfaction with Distance Education, The Instructional Materials Motivation Survey and The Attitude Scale towards Distance Education

scores

Scales Mean + standard deviation Minimum value Maximum value
Satisfaction level during/from distance learning (1-10) 5+2.42 1 10

The Instructional Materials Motivation Survey 81.50+15.92 32 116

The Attitude Scale towards Distance Education 98.96+20.32 61 151
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differences were found between instructional ma-
terials motivation survey and the attitude scale to-
wards distance education based on online virtual
classroom tools (Microsoft Teams, BigBlueButton,
Google Classroom, Moodle, Zoom, Blackboard)
used in this study. There are statistically significant
differences were found between instructional materi-
als motivation survey and the attitude scale towards
distance education based on video assignment, case
study (p>0.05). In terms of instructional methods,
the mean IMMS score of the students using video as-
signments method was found to be lower than those
who were not using this method (t=2.534, p=0.012).
Moreover, the mean score of the students using case

discussion method from the attitude scale towards
distance education was found to be higher than the
ones who were not (z=-2.262, p=0.024) (Table 3). A
positive correlation was found between mean score
of the students from the attitude scale towards dis-
tance education and their mean score from IMMS
(r=0.521, p=0.000). Attitude score towards distance
education was found to be increased as age (r=0.158,
p=0.008), satisfaction (r=0.665, p=0.000) and grade
(r=0.154, p=0.010) increased and decreased as on-
line class hours increased (r=-0.129, p=0.031). As
online class hours increased (r=-0.147, p=0.014),
mean score from IMMS was also found to be de-

creased (Table 4).

Table 3. Comparison of the scores obtained from The Instructional Materials Motivation Survey and The Attitude Scale towards Distance Education according

to online tools and teaching methods used in distance education

Scales The Instructional Materials Motivation Survey The Attitude Scale towards Distance Education
Yes No p value Yes No p value

Online tools Mean + SD Mean + SD (test value) Mean + SD Mean + SD (test value)
Microsoft teams 80.37+16.67 83.88+14.02  0.085 (t=1.728)  98.72+20.90 99.49+19.12  0.687 (z=-0.403)
University’s live virtual classroom system 80.53+14.92 81.82+16.27 0.558 (t=0.586) 94.51+18.11 100.45+20.83  0.071 (z=-1.803)
(BigBlueButton)
Google classroom 82.35+17.09 81.42£1585  0.79 (t=-0.267)  99.30+20.02 98.93+20.38  0.891 (z=-0.137)
Moodle 88.06+10.27 81.10+16.13  0.089 (t=-1.704) 103.94+21.04  98.66+20.28  0.352 (z=-0.93)
Zoom 80.80+15.76 81.55+15.97 0.84 (t=0.203) 103+22.68 98.65+20.14  0.444 (z=-0.765)
Blackboard 86.43+14.90 81.24+15.96  0.235(t=-1.19)  105.93x19.75 98.60+20.32  0.189 (t=-1.318)
Instructional method
Question-answer 82.15+16.01 78.26+15.26  0.126 (t=-1.533)  98.97+20.88 98.94+17.46  0.992 (t=-0.01)
Brainstorming 83.21+16.04 80.25+15.77  0.124 (t=-1.542)  100.40+19.07 97.92+21.18  0.314 (t=-1.008)
Video watching 81.86+15.97 81.86+15.97  0.959 (z=-0.052)  99.79+20.26 98.08+20.42  0.478 (z=-0.709)
Video assignment 78.55+15.32 83.43+16.06 0.012 (t=2.534) 96.42+20.01 100.63+20.4  0.115 (z=-1.578)
Case study 81.92+15.68 80.80+16.35  0.867 (z=-0.167) 100.88+19.51 95.91x21.29  0.024 (z=-2.262)
Powerpoint presentation 81.70+15.39 80.56+18.32  0.647 (t=-0.458)  98.55+19.03 100.88+25.56 1(z=0)
Homework 81.45+15.85 81.45+15.85  0.872 (t=0.161)  98.55+19.91 104.35+25.05  0.219 (t=1.231)

Table 4. Correlation of the scores obtained from The Instructional Materials Motivation Survey and The Attitude Scale towards Distance Education and some

variables (n=280)

Scales  The Instructional Materials Motivation Survey The Attitude Scale towards Distance Education

Variables r p r p

The Attitude Scale towards Distance Education 0.521* 0.000 - -

Age -0.021 0.721 0.158™ 0.008
Grade point average 0.101 0.092 0.006 0.924
Online class hour -0.147* 0.014 -0.129* 0.031
Satisfaction level during/from distance learning (1-10) 0.570** 0.000 0.665* 0.000
Grade -0.006 0.914 0.154* 0.010
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Discussion

Determination of the attitudes of nursing students to-
wards distance education and their motivation for in-
structional materials used in distance education during
COVID-19 pandemic will allow the identification of
the strategies required for more efficient and effective
conduction of education and the use of instructional
methods with proven eflicacy and easy-to-use/access
technological tools more actively. Again, it may allow
more efficient use of constantly evolving and changing
technology within instructional activities by enabling
the correct positioning of its place in educational
activities.

The study was carried out during the pandemic pe-
riod; and data were collected while students were
having distance education actively. Distance educa-
tion was carried out through online tools. Besides
the virtual classroom included in the own informa-
tion system of the university, several free web tools
(MS Teams, Google Classroom, Moodle, Zoom,
etc.) were used in the school where study was con-
ducted. Students” attitudes and satisfaction for the
instructional methods and online virtual classroom
tools used in distance education and their motiva-
tion for instructional materials were found to be at
a moderate level. In a study, it was indicated that stu-
dents were generally satisfied with distance education
during the pandemic but there were some problems
such as lack of announcement of the instructional
materials by the educators beforehand and deficien-
cies in internet access and online system, ** results of
another study showed that nursing students had some
sort of positive attitudes towards e-learning as well as
they were willing to have e-learning*’. In some other
studies, it was reported that nursing or medical fac-
ulty students had negative perception and attitudes
towards e-learning during COVID-19 pandemic®.
The students also stated that online learning environ-
ment decreased motivation and the most common
problem in managing individual learning process was
attention deficit®. In a study evaluating the effect of
teaching through an online tool (Zoom) on the per-
ception of students, participants reported that these
online sessions disturbed monotonous routine and
they felt themselves motivated for reading the top-
ics”. In another study, students reported the use of
several strategies including the recording of power-
point presentations uploaded to the platforms such
as Moodle, Zoom and Microsoft Teams during online
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education and indicated that online learning was not
easy; but motivated them to improve their thinking
and problem-solving skills’.

Lack of other options than using web tools to continue
education during the pandemic might have accelerated
the students’ adaptation in this study. No statistically
significant differences were found between instruc-
tional materials motivation survey and the attitude
scale towards distance education based on online vir-
tual classroom tools used in this study.

In nursing education, various instructional methods
are used alone or together at each stage of teaching.
More than one method was used together in the uni-
versity where study was conducted to make distance
education more effective during the pandemic. These
methods were question-answer, brain storming, video
watching, case study, video assignments and home-
work preparation. Different from these, demonstra-
tion is actively used during normal education process.
All these methods are used actively in the theoretical
courses held in the classroom, in skill laboratories and
during clinical practice. While theoretical courses
have been carried out easily in the classrooms created
by web tools during the pandemic, occupational skill
laboratory and clinical practices were also performed
through web tools. Teaching skills requires to make
learner and educator work together in the same en-
vironment. In this context, students were asked to
make a video showing that they could learn the skill
and perform it. This method was used actively in
some courses. The motivation of the students, who
video assignments within the scope of the course,
was found to be higher than those who did not. In a
scoping review examining the effect of Video Making
for Situated Learning, most of the participants stated
that they welcomed the opportunity to make skill
videos and rewatch them; and they found it as a dy-
namic tool for feedback. However, some participants
stated that the use of video feature of smartphones to
teach and learn a skill had difficiulties in terms of sus-
taining access, ethics, and privacy, and trying to learn
how to use video feature of smartphone effectively
created a distressful situation. In a study investigat-
ing the effects of video assignments by yourself during
COVID-19 pandemic, students reported that they
experienced less stress since they had the opportunity
to replay the recording before the final submission;
but they felt a sort of or excess pressure to “do the
right thing”?. At this point, being in an environment
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different from skill laboratory and far from reality
and, the obligation to perform repeated and time-
consuming practices such as video making for many
courses might have decreased the motivation of the
students.

Case study is used actively in the planning, implemen-
tation, and teaching of nursing care. It is also actively
used in teaching care during the pandemic period as in
normal education process. Mean scores of the students,
who were using case study method, were found to be
more positive for the attitudes towards distance educa-
tion compared to those who were not using that. In a
qualitative study, Family Nursing Practitioner students
stated that they had a more realistic view regarding
disease and conditions following education given by
experiencing case-based discussions®. Although there
are many approaches for online learning, using case
presentation method may provide students different
social and cultural environments for challenge. Case
study discussion is an effective teaching method to in-
volve students in a challenging environment®".

A positive correlation was found between instructional
materials motivation survey and the attitude scale to-
wards distance education. The more the instructional
materials motivate the students for the course, the
more the attitudes towards distance education en-
hance. Students with low motivation are not prepared
for learning™. Learning motivation is one of the pre-
dictors of academic success and well-being?>.

Again, attitude scores of students towards distance
education were found to increase as their ages in-
creased. At this point, working in a job outside school
hours might be a factor. There are also students com-
ing to nursing department from other graduate pro-
grams, and they work at various fields in line with their
graduation.

The grade of the students also affected their attitudes
towards distance education. The satisfaction from dis-
tance education increased as they approached to last
grade. The presence of a smaller number of courses and
more clinical practice hours at last year and the contin-
uation of clinical practice in line with pandemic condi-
tions during the dates when data were collected might
be an important fact at this point.

In the study, it was also found that the attitude score
towards distance education and motivation for in-
structional materials decreased as online class hours
increased. In a study examining students’ views on
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distance education in the COVID-19 pandemic, 73%
of the participants stated that they wanted a maximum
of 50 minutes of asynchronous video recordings and
synchronous course duration of 30-40 minutes™.
Another study examines the relationship between dis-
tance education students’ cognitive flexibility levels
and their distance education motivations, it has been
stated that the time spent in the distance education
environment and the frequency of participation in
synchronized classes are factors affecting motivation®.
Being continuously online, class attendance responsi-
bility and pandemic-associated conditional and en-
vironmental problems (such as lockdown of all fam-
ily members due to the restrictions, noise, housework,
inadequacy in the number of technological devices
and internet access problems) might have led to this
situation®.

Study Limitations and Strengths

There were some limitations in the study. Since the par-
ticipants of the study were the students studying in the
Nursing Department of a Faculty of Health Sciences
within a state university in Turkey, the results can not
be generalized to whole universe. For this reason, there
is a need for new studies that will include a greater
number of participants from various institutions and
countries.

Conclusions

At the end of this study, nursing students’ satisfaction
by distance education, their motivation for instruc-
tional materials and their attitudes towards distance
education were found to be at a moderate level. The
instructional method of video assignments was found
to be significantly correlated with instructional materi-
als motivation; and case discussion was found to be sig-
nificantly correlated with the attitude towards distance
education. As students’ motivation for instructional
materials, age, satisfaction, and grades increased, their
attitudes towards distance education were found to be
more positive; but their attitudes were more negative
as online class hours increased. This was a descriptive
and cross-sectional study. Considering that distance
education has been used for limited number of courses
in the nursing curricula until now, it was used actively
during the pandemic and will be used at certain condi-
tions later on, this study is suggested to guide promo-
tion and development studies that will be carried out
for distance learning to be used in nursing education
which focus on people and their care.
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Mitral Aniiler Kalsifikasyon ile CRP/albiimin Orani Arasindaki lliskinin Degerlendirilmesi
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ABSTRACT

Aim: The relationship between mitral annular calcification (MAC)
and atherosclerotic diseases is known. The CRP/albumin ratio
(CAR) is one of the indicators of inflammation of the atheroscle-
rotic process. We aim to examine the relationship between MAC
and CAR values.

Material and Method: The study included 197 patients with MAC
and a control group of 200 retrospectively between January 2021
and December 2021. We analyzed the relationship between CAR
and MAC according to the hospital records, including laboratory
findings, echocardiography reports, and patient characteristics.

Results: We found higher CAR values in patients with MAC com-
pared to the control group (p<0.001). In addition, CAR was predic-
tive for MAC determined by regression analysis (OR: 52.37, 95%
Cl: 7.37-372.06, p<0.001).

Conclusion: CRP/albumin ratio values, essential indicators of in-
flammation, were higher in the patient population with MAC. This
finding may reveal that inflammation is also effective in the patho-
genesis of MAC.

Key words: CRP/albumin ratio; inflammation; valvular calcification

0ZET

Amac: Mitral anliler kalsifikasyon (MAK) ile aterosklerotik hasta-
liklar arasindaki iliski bilinmektedir. CRP/alblimin orani (CAO),
aterosklerotik sdrecin iltihaplanmasinin gdstergelerinden biridir.
Amacimiz MAK ve CAO degerleri arasindaki iliskiyi incelemektir.

Materyal ve Metot: Ocak 2021 ile Aralik 2021 tarihleri arasinda ge-
riye dénuik olarak 197 MAK’li hasta ve 200 kisilik bir kontrol grubu
calismaya alindi. CRP/albiimin orani ve MAK arasindaki iliskiyi labo-
ratuvar bulgular, ekokardiyografi raporlan ve hastalarin demografik
ozelliklerini iceren hastane kayitlarina gére analiz ettik.

Bulgular: Kontrol grubuna gére MAK’li hastalarda daha yliksek
CAO degerleri bulduk (p<0,001). Ayrica, CAO, yapilan regresyon
analizine gére MAK icin éngdrdtriclydi (OR: 52,37, %95 GA:
7,37-372,06, p<0,001).

Sonuc: Enflamasyonun énemli géstergelerinden olan CAO de-
gerleri, MAK’li hasta poplilasyonunda daha yliksekti. Bu bulgu,
enflamasyonun MAK patogenezinde de etkili oldugunu ortaya
koyabilir.

Anahtar kelimeler: CRP/albiimin orani; enflamasyon; kapak kalsifikasyonu

Introduction

Mitral annular calcification (MAC) describes a chron-
ic calcium deposition that occurs in the fibrous portion
of the mitral valve and is usually localized to the pos-
terior annulus. In this process, the role of endothelial
damage leading to lipid accumulation and the forma-
tion of calcium deposits is emphasized* A close rela-
tionship with atherosclerotic heart disease risk factors
such as hyperlipidemia, obesity, type II diabetes and
hypertension has been demonstrated®*. While it was
formerly thought to be a passive process caused by cal-
cium deposition that increases with age, later research
has pointed out a role for lipoproteins and chronic in-
flammation similar to that in atherosclerosis®’.

On the other hand, the ratio of rapidly rising C-reactive
protein (CRP) in inflammation and albumin, which is
a negative acute phase reactant, is known as one of the
predictive parameters of inflammation in the athero-
sclerotic process, as shown in previous studies®°.

Studies examining the relationship of MAC with in-
flammation revealed conflicting results''. To answer
questions in this regard, we designed this study exam-
ining the relationship between MAC and CRP/albu-
min ratio (CAR).
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Material and Methods

Study Population

In this retrospective study, we concluded 197 patients
with MAC and 200 age and sex matched patients with-
out MAC who admitted to our cardiology outpatient
clinic between January 2021 and December 2021. Our
inclusion criteria were as follows: age between 18-100,
proper echocardiography report which marks if the
patient has MAC. Patients with any known acute or
chronic inflammatory disease, active infection, medi-
cation including steroids, severe heart valve disease,
history of acute rheumatic fever, prosthetic valve, de-
compensated heart failure, malignancy, kidney or liver
dysfunction, hematological disease, and chronic ob-
structive pulmonary disease were excluded from the
study. The study was approved from the Institutional
Ethics Committee and conducted in accordance with
the Helsinki declaration.

Clinical and Laboratory Data

Clinical and demographic data were obtained from
hospital medical records. Hypertension and diabetes
were defined as stated by the guidelines'*". Laboratory
parameters including CRP and albumin were recorded
in the blood samples given by the patients after 8 hours
of fasting.

Echocardiography

A complete transthoracic echocardiogram was per-
formed by the same cardiologist using a 3.5 MHz
transducer and VIVID 7 Dimension Cardiovascular
Ultrasound ~ System  (Vingmed-General  Electric,
Horten, Norway). Mitral annulus calcification was
defined as a highly dense echocardiographic structure
with highly reflective features localized at the junction
of the atrioventricular groove and the anterior or pos-
terior leaflet of the mitral valve in the parasternal long

or short axis, apical four— or two-chamber views®.

Statistical Analysis

Since there was no data investigating the relationship
between CAR and MAC, pre-analysis was performed
with 15 patients with MAC and without MAC. When
the sample size was calculated based on 95% power by
statistical method, it was planned to include 200 pa-
tients with MAC and 200 patients without MAC by
performing a power analysis.
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Statistical analyzes were performed using the SPSS 20.0
(Statistical Package for Windows, Chicago, Illinois,
USA) program. Kolmogorov-Smirnov test was used to
examine the normal distribution of the data. Among
the numerical variables, those with normal distribu-
tion (parametric) were expressed as mean, standard de-
viation, those that did not exhibit normal distribution
(non-parametric) were expressed as median, median
value (with interquartile range) and categorical vari-
ables as percentages. Student-t test or Mann-Whitney
U-test was used for numerical variables, and chi-square
test was used for analysis of categorical variables.
Parameters predicting the presence of mitral annulus
calcification were evaluated with multivariate logistic
regression analysis.

Results

Baseline characteristics and laboratory parameters
of the study groups are shown in Table 1. Mean age
of control group and MAC group were 71.548.5
and 70.8+8.7 (p=0.39). There was no difference be-
tween the groups in terms of age, gender, comorbidi-
ties, smoking status and laboratory parameters except
CRP, albumin, and CAR values. The CRP, albumin
and CAR values of the MAC group were significantly
higher than the control group [0.95 (0.50-2.13) vs.
0.67 (0.49-1.04), respectively, (p<0.001)].

Univariate and multivariate logistic regression
analysis revealed a positive and independent rela-
tionship between CAR and MAC (OR: 52.37, 95%
Cl: 7.37-372.06, p<0.001) (Table 2). C-reactive
protein was found to be an independent predictor
for MAC.

Discussion

In this study, we showed that CAR levels were signifi-
cantly associated with MAC and were also predictive
of MAC. These findings are the first to show that in-
flammation is closely related to MAC besides other
factors as mentioned earlier’*,

Studies examining the relationship between mitral an-
nular calcification and inflammation have produced
conflicting results. In a study examining the relation-
ship between epicardial fat thickness and MAC, it
was stated that adipose tissue may contribute to the
formation of MAC through inflammatory cytokines'.
In another study examining the relationship of inflam-
matory cytokines (C-reactive protein, intercellular



Table 1. Baseline characteristic and laboratory parameters of patients

Control MAC

(n: 200) (n:197) P value
Age 71.5+8.5 70.8+8.7 0.39
Gender (Male) 69 (34.5%) 53 (26.9%) 0.81
Hypertension, n (%) 129 (64.5) 113 (57.3) 0.151
Diabetes Mellitus, n (%) 57 (28.5) 58 (29.4) 0.741
Smoking, n (%) 32 (16) 40 (20.3) 0.242
EF 56.2+7.0 56.9+5.5 0.295
Hemoglobin, g/dI 12.5+1.7 12.8+1.6 0.122
Glucose, mg/dl 122.4+52.2 119.7+50.9 0.601
Platelet, 103/mm? 293+101 290+91 0.783
WBC, 10%/mm?® 7724 7.4+16 0.284
Albumin, mg/dl 4.4+0.3 4.3+3.7 0.004
Creatinin, mg/dI 0.83+0.19 0.85+0.18 0.141
Total cholesterol, mg/dl 200.4+40.1 208.4+34.6 0.474
HDL — cholesterol, mg/d| 42.2+11.5 43.2+11.1 0.200
LDL — cholesterol, mg/dl 120.7+25.2 123.6+24.7 0.177
Trigliseride, mg/dl 135 (95-85) 125(91-184)  0.196
CRP 3.0 (2.1-4.8) 42(2.2-94) <0.001

CRP/Albumin ratio 0.67 (0.49-1.04) 0.95 (0.50-2.13) <0.001

EF: Ejection Fraction; WBC: White Blood Cell; HDL: High Density Lipoprotein; LDL: Low Density
Lipoprotein; CRP: C-reactive Protein.

Table 2. Univariate and multivariate regression analyses for Mitral
Annuler Calcification

Univariate regression analyses OR p

Age 0.990 (0.968-1.013) 0.390
Gender 0.699 (0.455-1.073) 0.102
Hypertension 0.740 (0.494-1.110) 0.145
Hemoglobin 1.094 (0.976-1.227) 0.123
CRP/Albumin 52.37 (7.37 — 372.06) <0.001

CRP: C-reactive Protein.

adhesion molecule-1, interleukin-6, and monocyte
chemoattractant protein-1) with valve calcification,
increased values of these cytokines were found in pa-
tients with valve calcification'®. They concluded that
this close relationship was due to shared risk factors
of both entities. Also, in a study of HIV-infected pa-
tients, infection was shown to be a predictor of mitral
and aortic valve calcification'!. However, unlike our
study, they showed no association between inflam-
matory biomarkers and valve calcification. We would
like to underline that the CRP/albumin ratio was
not used in this study. In a genome-wide association
study, two loci near the proinflammatory IL1F9 gene
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were found to be associated with MAC, although they
were not replicated constantly’®. In prospective study
with 27 years follow-up period, examining the long-
term consequences of exposure to atherosclerotic risk
factors, CRP levels were shown to be associated with
mitral annular calcification, similar to our study®.
In a cross-sectional study, red blood cell distribution
width (RDW) was found to be higher in patients with
MAC, and it was stated that this could be an indica-
tor of ongoing inflammation®. In contrast, a study in
hemodialysis patients showed that valve calcification
is a non-inflammatory process and is mostly associated
with hyperparathyroidism*'.

Recent studies have shown that CAR was a more ac-
curate sign of inflammation in atherosclerotic process
than CRP or albumin alone®**. Studies showing how
high CRP and low albumin levels play a role in the ath-
erosclerotic process at the cellular level reveal the im-
portance of CAR*"?. Our study is important in that
it shows that CAR values, which are indirect indica-

tors of the atherosclerotic process, and the presence of
MAC are closely related.

The limitations of our study should be mentioned.
First, due to the retrospective and cross-sectional nature
of the study, it is not possible to establish a causal rela-
tionship between MAC and CAR values. Prospective
and follow-up studies are needed. It should also be not-
ed that the presence of MAC is a finding that can be
missed in routine echocardiography reports. But this
may have prevented possible bias. In addition, we re-
mind that all echocardiography reports were reviewed
within the specified date range and all eligible patients
were included in the study. In addition, the fact that
echo parameters are limited to only ejection fraction
and mitral annular calcification presence can be seen
as another limitation of the study. Reliability of pa-
tient information is another limitation of our study, as
whether patients have an inflammatory disease or not
is defined only based on hospital registry data.

Conclusion

In conclusion, in this study, CAR values were found to
be significantly higher in the patient group with MAC
than in the control group. Therefore, it draws atten-
tion to the importance of inflammation, which is still a
controversial issue in the pathogenesis of MAC. Future
studies are needed to test the accuracy of this data with
a larger patient population, a prospective design, and
different markers of inflammation.
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OLGU SUNUMU / CASE REPORT

A Serious Complication of Liver Hydatid Cyst:

Intra-abdominal Rupture

Karaciger Hidatik Kistinin Ciddi Bir Komplikasyonu: Karin Igi Rijptiir

Tolga Kalayci', Serkan Tayar?

L Agri Ibrahim Cegen University Faculty of Medicine, Department of General Surgery, Agri; “Medical Park Trabzon Karadeniz Hospital,

Department of General Surgery, Trabzon, Tiirkiye

ABSTRACT

Intra-abdominal rupture is a severe and rare complication of a
hydatid cyst. This case report is aimed to present the diagnosis
and treatment algorithm for spontaneous intra-abdominal rupture
of liver hydatid cyst. A 46-year-old lady was followed up in the
gastroenterology service with a cholangitis diagnosis. Endoscopic
retrograde cholangiopancreatography (ERCP) was applied to the
patient. The patient’s abdominal pain and vital signs worsened on
the first day after ERCP. After the patient was hemodynamically
stabilized, intravenous contrast-enhanced computed tomography
(CT) was performed. On CT, there was a 130 mm diameter air-con-
taining hydatid cyst in the liver dome accompanied by intraperito-
neal free air. Liver hydatid cyst perforation was considered in the
patient, and the patient was taken for an emergency laparotomy.
Cystotomy and unroofing were performed with cholecystectomy.
Control thorax CT was performed on the patient due to low satura-
tion (90% under nasal oxygen support) on the sixth day of follow-
up. Due to pleural effusion in the right hemithorax on the CT scan,
thoracentesis was performed on the patient, and 500 cc of sero-
purulent fluid was aspirated. On the 14th postoperative day, the
patient was discharged without any problem and was prescribed
10 mg/kg/day of albendazole. No pathology was detected on the
control CT in the first-month follow-up.

Key words: albendazole; anaphylactic reaction; echinococcosis; spontaneous
rupture

OZET

Karnin ici riptdr hidatik kistin ciddi ve nadir bir komplikasyonudur.
Bu vaka raporunun amaci, karaciger hidatik kist spontan intraab-
dominal rdptdrdindn tani ve tedavi algoritmasini sunmaktir. Kirk alti
yasinda bayan hasta kolanjit tanisi ile gastroenteroloji servisinde ta-
kibe alindi. Hastaya endoskopik retrograd kolanjiyopankreatografi
(ERCP) uygulandi. Endoskopik retrograd kolanjiyopankreatografi
sonrasi 1. glinde hastanin karin agrisi ve vital bulgular kétilesti.
Hasta hemodinamik olarak stabilize edildikten sonra intravendz
kontrastl bilgisayarli tomografi (BT) cekildi. Bilgisayarli tomogra-
fide karaciger kubbesinde intraperitoneal serbest havanin eslik

ettigi 130 mm capinda hava icerikli hidatik kist mevcuttu. Hastada
karaciger hidatik kist perforasyonu dlsdntldi ve hasta acil lapa-
rotomiye alindi. Kolesistektomi ile kistotomi ve unroofing yapil-
di. Hastaya takibin 6. gliniinde satlirasyonun diistik olmasi (%90
nazal oksijen destegi altinda) nedeniyle kontrol toraks BT cekildi.
Bilgisayarli tomografide sag hemitoraksta plevral efiizyon nedeniy-
le hastaya torasentez yapildi ve 500 cc seroplirtilan sivi aspire edil-
di. Postoperatif 14. glinde hasta komplikasyonsuz taburcu edildi
ve 10 mg/kg/giin albendazol tedavisi verildi. Birinci ay takibinde
kontrol BT de patoloji saptanmadi.

Anahtar kelimeler: albendazol; anafilaktik reaksiyon; ekinokokkoz; spontan
riiptdir

Introduction

Hydatid disease, also known as cystic echinococcosis,
is a zoonotic disease with an annual incidence rate of
1-200 per 100,000". Cystic echinococcosis causes sig-
nificant public health problems and severe economic
losses in Turkey?. It is endemically seen in the Eastern
and South-Eastern Anatolia regions. The causative
agent of this disease is a parasite called Echinococcus
granulosus®. The primary source of this parasite is
meat-cating animals such as dogs, cats, wolves, and
foxes. However, often the etiological source is dogs.
The parasite lives in the small intestines of dogs. The
disease is transmitted to humans by eggs excreted in
dog facces™.

Cysts are most commonly seen in the liver and lungs’.
They can also be located in the spleen, peritoneum,
kidney, bone, eye, brain, heart, and ovaries. While
hydatid cysts localized to the liver may progress
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asymptomatically, symptoms such as pain in the upper
right of the abdomen, nausea, vomiting, and sometimes
itching and jaundice are observed in symptomatic cas-
es'. Surgeons should know that hydatid cysts can spon-
taneously rupture after surgery or trauma. Although
hepatic hydatid cysts most commonly rupture into the
biliary system, they can also rupture into the peritoneal
cavity, bronchi, or blood vessels. Spontaneous intra-ab-
dominal rupture of a hydatid cyst is a rare (1-8%) and
life-threatening condition®. Patients with hydatid cyst
rupture into the peritoneal cavity often present to the
emergency department with acute abdomen. In addi-
tion, patients can apply to the emergency service with
anaphylactic or allergic reactions up to 25%’.

This case report is aimed to present the diagnosis and
treatment algorithm for spontaneous intra-abdominal
rupture of liver hydatid cyst.

Case Report
A 46-year-old lady was admitted to the Gastro-

enterology Clinic of Erzurum Regional Training and
Research Hospital in January 2022 with complaints
of right upper quadrant pain, fever, and chills last-
ing for about three days. She had no other disease or
history of abdominal surgery. She was normotensive
(blood pressure 134/72 mmHg), tachycardia (pulse
108/min), and febrile (body temperature 38.2°C). Her
oxygen saturation in room air was 96%. On abdominal
physical examination, the patient had abdominal pain
in deep palpation in the right upper quadrant. Other
system examinations, including digital rectal examina-
tion, were routine.

The patient’s pathological laboratory parameters were
as follows: alanine aminotransaminase (ALT): 119
U/L [7-40], aspartate aminotransaminase (AST):
108 U/L [13-40], alkaline phosphatase (ALP): 637
U/L [46-116], gamma-glutamyl transferase (GGT):
>1200 U/L [0-38], total bilirubin (TB): 1.92 mg/dL
[0.3-1.2], direct bilirubin (DB): 1.64 mg/dL [0-0.3],
and c-reactive protein (CRP): 120 mg/L [0-5]. Other
laboratory parameters were not remarkable, includ-
ing tumor markers. On magnetic resonance cholan-
giopancreatography (MRCP) scan, condensed bile
content was observed in the gallbladder. In addition,
the liver had a2 90 mm diameter hydatid cyst (Fig. 1).
Endoscopic  retrograde  cholangiopancreatography
(ERCP) was applied to the patient. During ERCP,
it was observed that there was an occlusive stone dis-
tal to the common bile duct. After stone removal by
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sphincterotomy, a stent was placed in the common bile
duct. The stent was removed on the normalization of
control liver function tests.

The patient was admitted to the gastroenterology clin-
ic in February 2022 with similar symptoms and physi-
cal examination findings. The patient’s pathological
laboratory parameters were as follows: alanine amino-
transaminase (ALT): 49 U/L [7-40], aspartate amino-
transaminase (AST): 42 U/L [13-40], alkaline phos-
phatase (ALP): 556 U/L [46-116], gamma-glutamyl
transferase (GGT): 835 U/L [0-38], total bilirubin
(TB): 2.10 mg/dL [0.3-1.2], direct bilirubin (DB):
1.58 mg/dL [0-0.3], and c-reactive protein (CRP):
323 mg/L [0-5]. Other laboratory parameters were
not remarkable. Endoscopic retrograde cholangio-
pancreatography (ERCP) was applied to the patient.
During ERCP, common bile duct and intrahepatic
bile ducts were observed as dilated. Bile sludge and
pus were extracted from the common bile duct with
a balloon. On the 1st day after ERCP, the patient’s ab-
dominal pain and vital signs worsened. The patient was
consulted at the general surgery clinic. She was hypo-
tensive (blood pressure: 94/42 mm Hg), tachycardia
(pulse rate: 118 beats per minute), and febrile (body
temperature: 38.5°C). Her oxygen saturation on room
air was 94%; on abdominal physical examination, she
had defense and rebound on deep palpation in all
quadrants. Her vital signs were stabilized with aggres-
sive fluid resuscitation. Intravenous steroid (hydrocor-
tisone 200 mg) and antihistamine (pheniramine 45.5
mg/2 mL) treatments were administered to resolve the
allergic reaction. After the patient was hemodynami-
cally stabilized, intravenous contrast-enhanced com-
puted tomography (CT) was performed. A 130 mm
diameter hydatid cyst was on a CT scan with air in the
liver dome with intraperitoneal free air (Fig. 2 and 3).
Liver hydatid cyst perforation was considered in the
patient, and the patient was taken for an emergency
laparotomy.

A ruptured liver hydatid cyst was observed during lapa-
rotomy (Fig. 4). In addition, free infective germinative
membranes with massive purulent fluid were observed
in the intra-abdominal cavity (Fig. 5). Cystotomy
and unroofing were performed with cholecystectomy.
Three bile duct repairs were performed due to the
biliary fistula. The abdominal cavity was washed and
cleaned with warm saline. One drain was placed in
the cyst pouch, and the other was placed in the pel-
vis. The patient was taken to the intensive care unit for

follow-up.
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Figure 1. Magnetic resonance imaging of
liver hydatid cyst at first cholangitis attack
(shown by a yellow arrow).

Figure 2. Preoperative computed tomography image of ruptured liver hydatid
cyst: black arrows show ruptured hydatid cyst, and yellow arrows show intra-
peritoneal free air (axial image).

Figure 3. Preoperative computed tomography image of ruptured liver hydatid cyst:
yellow arrow shows intraperitoneal free air due to perforation (sagittal image).

Figure 4. Intraoperative view of ruptured liver hydatid cyst.
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268

Piperacillin/Tazobactam (4.5 g vial every 6 hours),
meropenem (1 g vial every 8 hours), and amikacin
(500 mg vial every 12 hours) were started. In addition,
treatment was administered with intravenous steroid
(methylprednisolone 40 mg vial every 12 hours) and
antihistamine (pheniramine 45.5 mg/2 mL vial every
12 hours). Control thorax CT was performed on the
patient due to low saturation (90% under nasal oxygen
support) on the 6th day of follow-up. Due to pleural
effusion in the right hemithorax on the CT scan, tho-
racentesis was performed on the patient, and 500 cc
of seropurulent fluid was aspirated. Both drains were
removed on the 12 th postoperative day. On the 14th
postoperative day, the patient was discharged without
any problem and was prescribed 10 mg/kg/day of al-
bendazole. No pathology was detected on CT in the
first-month follow-up.

Discussion

Echinococcosis, also called hydatidosis, is a zoonotic
infection that infects humans worldwide®. Hydatidosis
results from an infection of the tapeworm Echinococcus
granulosus. The disease characteristically shows hyda-
tid cyst (metacestode) growth in the internal organs
of intermediate hosts, including humans. The defini-
tive hosts of the cestode are carnivores such as dogs.
Humans and other hosts cause infection by ingesting
eggs or pregnant proglottids excreted in the feces of the
definitive host’.

Liver hydatid cysts may be asymptomatic for many
years and are often an incidental finding on ultrasound
performed for another reason'. Although the diagno-
sis is often made when complications arise, jaundice is
usually the first symptom, and rupture or secondary
infection occurs as the first clinical presentation. The
hydatid cyst rupture can occur in the biliary tract and
the intra-abdominal cavity. When the cyst ruptures
into the biliary tract, patients present with an attack of
cholangitis. Intra-abdominal rupture, another condi-
tion, can cause life-threatening problems up to anaphy-
lactic shock. The clinical picture was diffuse abdominal
pain and mild anaphylactic shock findings in the pre-

sented case.

In laboratory evaluation, liver function tests are not
specific in determining the severity of the disease, and
pathological laboratory findings are seen only in ap-
proximately 40% of the cases. AST, ALT, and biliru-
bin levels typically remain within the normal range,
while ALP is typically elevated. Eosinophilia may be
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seen in the complete blood cell count'. Detection
of Echinococcus antibodies by ELISA is a standard
method used for diagnosis. However, since this im-
mune response depends on host immunity, positivity
is not detected in every case'”. In our case, there was
an elevation in liver function tests, mainly due to a
cholangitis attack. In addition, eosinophilia was not
detected in the complete blood count, and the level of
the Echinococcal antigen could not be determined due
to the need for emergency surgery.

The most commonly used technique for diagnosis in
radiology is USG. USG is the preferred method for
cyst examination in elective conditions. On the other
hand, CT imaging plays a vital role in situations where
ultrasonography is difficult (e.g., obese patients) and
is very important in the perioperative period. It can
detect complications such as cyst rupture, underlying
infection, and biliary or vascular involvement®. In the
presented case, CT imaging was used as the first diag-
nostic tool and helped to establish the definitive diag-
nosis. CT scan revealed a ruptured hydatid cyst in the
liver dome accompanied by intraperitoneal free air.

In treatinga hydatid cyst, the stage of the cyst, the size of
the cyst, and the presence of complications are impor-
tant factors in making the treatment decision. Watch
and wait, medical treatment with benzimidazoles,
PAIR (puncture, aspiration, injection, re—aspiration),
and surgery are the options for treatment. Surgery is
the modality of choice for complicated cysts. Surgery
is required for large cysts, superficial cysts prone to
rupture, infected cysts associated with the biliary tract,
and cysts pressing on adjacent organs'. Surgery was the
first-line treatment because of intra-abdominal rupture
and less severe allergic reaction findings.

Anaphylaxis due to intra-abdominal rupture is a rare
and life-threatening condition. While there is an in-
cidence of anaphylaxis up to 10 percent in the litera-
ture, less severe allergic reactions can be seen up to
25 percent”!’. Stabilization of vital signs should be
prioritized in anaphylactic reactions affecting vital
signs. It is essential to keep the airway open to ensure
respiration continuity and protect cardiac functions.
0.01 mg/kg/dose of 1/1000 adrenaline solution
(maximum dose=0.5 mg) should be applied to the
anterolateral region of the middle part of the thigh in
severe anaphylactic reactions'. However, intravenous
steroid and antihistamine treatment is the first choice
in cases with less severe allergic reactions. After stabi-
lizing the patient’s vital signs, the necessary surgical



intervention should be performed quickly. After dis-
charge, all patients should be treated with albenda-
zole for 2 to 3 months to decrease recurrences and
followed with serologic and imaging tests for at least
six months'®. In this case, the patient had a less severe
allergic reaction. She was operated on for rupture of
the hydatid cyst after appropriate treatment for the
allergic reaction, and albendazole was prescribed after

discharge.

Conclusion

Intra-abdominal rupture is a severe and rare complica-
tion of a hydatid cyst and should be kept in mind in
patients with a history of hydatid cysts. The patient’s
vital signs should be reviewed quickly, and appropriate
resuscitation therapy should be applied during anaphy-
lactic shock. After the patients are stabilized, a diag-
nosis should be made quickly, and surgical treatment
appropriate for the diagnosis should be performed as
soon as possible.
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The Cognitive Benefits of Playing Volleyball:

A Systematic Review

Voleybol Oynamanin Bilissel Yararlari: Sistematik bir Derleme
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ABSTRACT

This systematic review examines the effects of playing volleyball,
an open-skill sport, on cognition. Four hundred seventeen studies
were accessed with specified search criteria, and 21 studies con-
taining neurophysiological outcomes were found eligible for evalu-
ation. Most studies reported cognitive improvement in volleyball
players compared to control groups. Fewer studies demonstrat-
ed superior effects of playing volleyball over other sports types.
Results indicate that playing volleyball has an improving effect on
cognition, mainly executive functions.

Key words: cognition; executive functions; open-skill exercise; volleyball

OZET

Bu sistematik derleme, acik beceri sporu olan voleybolun bilis lize-
rindeki etkilerini incelemeyi hedeflemistir. Belirlenen arastirma kri-
terleri ile 417 calismaya erisilmis ve nérofizyolojik bulgulari iceren
21 calisma degerlendirmeye uygun bulunmustur. Calismalarin ¢o-
gunlugu, voleybolcularda kontrol gruplarina kiyasla bilissel iyilesme
bildirmistir. Daha az sayida calisma, voleybol oynamanin diger spor
tirlerine gbre daha dstiin etkileri oldugunu géstermistir. Bulgular,
voleybol oynamanin bilis (zerinde, 6zellikle ydrtitlicl islevlerde ge-
ligtirici bir etkiye sahip oldugunu géstermistir.

Anahtar kelimeler: acik beceri egzersizi; bilis; voleybol; yiiritiicii islevier

Introduction

A large number of studies demonstrated that physical
activity creates structural and functional changes in the
brain that promote cognitive functions". Some stud-
ies suggest that different exercise types exert different
effects on cognition®. A growing body of literature sug-
gests that the effects of physical exercise on cognitive
functions might be related to the exercise types™.

Sport types are divided into two groups based on the
predictability and consistency of the performing en-
vironment; open and closed skill sports®. Open-skill
sports (e.g., volleyball, tennis, football, etc.) are ex-
ternally paced activities performed in a dynamic, un-
predictable environment, whereas closed-skill sports
(e.g., running, swimming, archery, etc.) are internally
paced and performed in a static and predictable en-
vironment. Within this scope, as an interactive and
strategic sport, volleyball is an open-skill sport. The
volleyball requires active decision-making and on-
going adaptability to randomly occurring external
stimuli. The player’s task involves the simultaneous
processing of a significant amount of knowledge,
such as teammates, opponents, field positions, and
balls. The volleyball player must update the location
of teammates/opponents, execute tactics, and follow
the rules during the game’. Some studies demonstrate
that open-skill athletes outperform the closed-skill
athletes in visual attention, decision-making, action
execution, and inhibitory control tasks*®’. For these
reasons, volleyball players may be more cognitively
flexible than closed-skill athletes in task-switching.
A recent study showed that team sport athletes per-
formed better in sustained attention and processing
speed than recreational athletes'®. As a team sport,
volleyball might be more improving for some aspect
of cognitive skills.

Additionally, volleyball is one of the sports with the
lowest incidence of concussion''. Considering the cog-
nitive functions such as attention, cognitive process-
ing speed, and working memory are susceptible to the
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effects of sports-related concussion,'” examining vol-
leyball seems safer to understand the long-term effects
of open-skill sports participation on cognition.

Therefore, based on the previous literature and fo-
cusing on neurophysiological outcomes, we did a sys-
tematic literature search to understand the effects of
playing volleyball on cognition. We will present and
discuss our findings to better understand how playing
volleyball affects the brain and what the potential neu-
robiological mechanisms underlying are.

Materials and Methods

Search Strategy
PRISMA guideline®® is used for the procedure of

search. An electronic search was undertaken by two
independent researchers between October 2020 and
June 2021 in the Cochrane Library, PscyINFO and
Pubmed databases. The last update for searching took
place on June 24, 2021. We limited the search with pa-
pers published in English or Turkish. We used “AND”
and “OR” operators to connect our search terms. The
following search string has been used for each data-
base: (volleyball) AND (cogniti* OR executive OR at-
tention OR memory OR verbal OR working memory
OR dual-task OR reaction time OR processing speed
OR perceptual speed).

Selection Process and Data Extraction

We included studies published in peer-reviewed jour-
nals which recruited children and healthy adults inves-
tigating the effects of playing volleyball without any
other intervention (e.g., further medicine and training
prescription, or dietary). Multidomain interventions
were excluded (e.g., volleyball plus lifestyle interven-
tion). There was no restriction for participants age
range. Studies were eligible if at least there was a vol-
leyball group that performed multiple weeks of train-
ing. Both intervention and cross-sectional studies
were included. At least one of the following domains
had to be represented in outcome measures: i) cogni-
tive functions, ii) structural or functional brain data.
Dissertations, conference papers, case studies, or stud-
ies that did not include any outcomes of interest were

excluded.

Duplicates were eliminated and MESH terms, titles
and abstracts were reviewed intensively. Two sepa-
rate researchers evaluated the relevance of possible
studies based on our inclusion and exclusion criteria.
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The remaining studies were read for the final selec-
tion in terms of their eligibility. In case of contradic-
tory commentaries between two main reviewers, a
third independent reviewer was consulted. Further
studies found in the screened studies’ reference lists
were also evaluated for eligibility. All included stud-
ies were presented according to main study char-
acteristics (First Author, Sample, Study Design,
Procedure, Outcome Measures, Results, and Risk of

Bias) (Table 1).

Methodological Quality of Included Studies

Methodological quality was assessed independent-
ly by two authors. Three different tools'*'¢ were
used to score the methodological quality of cross-
sectional, intervention, and longitudinal studies
(Supplementary Table I-II-III for details). The evalu-
ation tool for cross-sectional studies consists of five
components and 12 items in total. The maximum
point can be obtained from was 12. The intervention
study was assessed using the Physiotherapy Evidence
Database (PEDro) scale, which consists of 11 items.
The maximum point is obtained from was 11. The
quality of studies are classified into three categories
as follows; (<6 points = low, 6-9 points = moderate,
>10 points = high). The quality of the longitudinal
study was assessed by “The critical appraisal skill pro-
gram” (CSAP) which consists of 12 item and three
categories as follows; “low, moderate, high”. The rat-
ing scores are presented in Table 2.

Results

Search Results

In the following section, we present the study charac-
teristics details of the included studies.

Study Design and Participant Characteristics
Self-reports had reported participants’ volleyball back-

ground in cross-sectional studies. All included 21 stud-
ies were published between 1998 and 2019 and con-
ducted in 14 different countries (Italy=5, Brazil=2,
Germany=2, Greece=2, Taiwan=2, Belgium=1,
Canada=1, China=1, Iran=1, Isracl=1, Japan=I,
Poland=1, Spain=1, USA=1). Nineteen studies in-
cluded control groups, seven of them had a passive
control group that received no intervention (volleyball
or any other sports activity). Six studies had only ac-
tive control groups, and six studies administered active
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and passive control groups. Twenty of the studies were
cross-sectional studies, and one was a randomized con-
trol study.

Participants were recruited from national sports teams,
universities, volleyball courts. Participants’ maximum
mean age was 33.9, but the minimum mean age was
not specified (in a study, there was a group under 14
years old.)

Among the 21 studies, 1438 participants were re-
cruited, of which 967 were volleyball players and 471
were control groups. Group sizes ranged from 7 to 274
participants.

Methodological Quality of Included Studies

Based on this 12-item assessment tool, the average
score of the methodological quality of the 19 studies
was 7.9 with scores ranging from 5 to 10. Seventeen of
the observational studies were found to be of “moderate
quality”, one study was found to be “low quality”, and
one study was found to be “high quality”. According
to the PEDro scale, the methodological quality score
of one intervention study was 5 which means “low
quality”. Lastly, the methodological quality score of
only one longitidunal study was “moderate”. The rating
scores are presented in Table 2.

Identification of studies via databases and registers

Records identified from
Databases (n=417)

Identification

Records removed before screening:
Duplicate records
removed (n=233)

A

Records screened
(n=184)

Y

Reports sought for retrieval
(n=159)

Records excluded (n = 25)

No volleyball (n=13)

Other language (n= 1)
Non-empirical study (n= 1)
Non-healthy participant (n=1)
Matching issue (n=4)

No control group (n=35)

Screening

v

Reports assessed for eligibility
(n=159)

v

Studies included in review
(n=21)

Included

— 7| Reports not retrieved
(n=0)

Reports excluded: (n = 138)
Non-relevant outcomes (n=130)
Unfinished study (n=1)
Non-normative data (n = 7)

Table 1. Prisma flow chart
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Cognitive and Neurophysiological Outcome Measures

20 studies assessed at least one relevant cognitive
function””. Two studies measured both cognitive
skills and neurophysiological parameter'?'. There was
only one study measured only neurophysiological pa-
rameter*. Executive functions (EFs) refer to a group
of cognitive processes that allow humans to concen-
trate, plan, organize and make complex judgments®.
We based on the general consensus that defines three
core EFs which are inhibition, working memory and
cognitive flexibility to assess the studies®®*. Given this

model, there were fourteen studies that assessed core
EFg717.182023-2933-35

As displayed in Table 1, eleven studies reported that
playing volleyball decreases reaction times in cognitive
tasks compared to untrained controls”!723-26.30.3233.35,
Two studies demonstrated that experience had an ef-
fect on reaction times;***! experienced volleyball play-
ers were faster than novice ones in cognitive tasks.
Additionally, two studies pointed out the effect of sport

type on reaction times with contradictory findings*".

Fourteen studies reported that playing volleyball
increases the accuracy scores in visuopatial atten-
tion, #2233 prediction,???*2¢282%32 categorization,’*’!
and working memory”** tasks. See Table 1 for more

comprehensive details of the outcome measures.

Discussion

In this review, we present an attentive overview of the
effects of playing volleyball on healthy people’s cogni-
tive skills and brain functions. We found 21 studies
that assessed the effects of playing volleyball on cog-
nitive functions and neurophysiological parameters.
Opverall, playing volleyball has been shown to improve
specific cognitive functions.

The first research that published the data about the
association between cognitive functions and physi-
cal activity decades ago demonstrated that men regu-
larly participating in sports outperform in reaction
time tasks than their sedentary counterparts®. Since
the first publication, an increasing body of evidence
showed that exercise improves cognitive function,
particularly EFs"*. Consistent with the literature,
most of the research reviewed within this study’s
scope suggested that volleyball players exhibited
superior abilities in EFs as attention management,
working memory, inhibition, and tasks of cognitive

flexibility.

275

Effect of Training Characteristics of Volleyball

Motor and cognitive switching tasks are frequent
while playing volleyball which is an open-skill exercise.
Volleyball players must constantly adapt or switch to
more proper actions to respond to the opponent’s ac-
tions. They have to follow not only the rules of the game
but also improve accurate strategies. An exercise that
requires substantial cognitive demands such as volley-
ball may change neurocognitive functioning and affect
the brain activation associated with EFs. Previous find-
ings demonstrated that open-skill exercise improves
cognitive flexibility at switching tasks®* and led to
greater improvement in inhibitory control*?, cogni-
tive flexibility,**%%% audio-visual perception,”” prob-
lem solving,”® visuospatial short-term memory® and
visuospatial attention®. In line with the literature, four
studies in this review supported that volleyball was
more effective to improve cognitive skills than closed-
skill sports. Volleyball effects were superior to closed-
skill sports such as running, rowing, sprinting, acrobic/
anaerobic activity in Visuospatial attention processing,
inhibition, anticipatory skill, working memory.

In this review, volleyball players were reported to have
shown superior cognition scores than karate and bad-
minton athletes”?. Although karate and badminton
are open-skill sports, the more significant effect of vol-
leyball may be explained by its being a team sport. The
social support that can arise from being a part of a team
might positively affect cognitive skills®’.

Motor coordination involves a balanced, fast, and pre-
cise motor response that harmonizes the nervous and
musculoskeletal systems. Sensory input, perceptual
and cognitive processing, action production must oc-
cur in the proper sequence. Neuroimaging studies in-
dicate that some brain regions such as the cerebellum
and basal ganglia formerly thought to be only related
to the motor activity are also activated during specific
cognitive activities’>. The prefrontal cortex, posterior
parietal cortex, and cerebellum network are involved
in cognitive functions such as workjng memory, atten-
tion, perception®.

Chasing the ball and response selection in a volley-
ball match needs attentional control, visual processing
(cerebellum, dorsolateral prefrontal cortex, posterior
parietal cortex, middle occipital cortices), and plan-
ning (anterior cingulate cortex, supplementary mo-
tor areas)’>*. It was demonstrated that coordinative
exercise interventions had shown more positive effects
on cognition than standard sport lessons®. Studies

Kafkas J Med Sci 2022; 12(3):270-280
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showing the linear relationship between motor coor-
dination and academic achievement are also evidence
of how motor coordination improves cognition’®”’.
Due to volleyball being a sport involving complex mo-
tor tasks such as balance control, quick responses, and
task-switches, the network mentioned above may be
activated during the game.

A top-down control process is demanded to perform
convenient judgment, accurate decision-making,
and timely action in a coordinated and flexible way.
Decision-making is a part of executive control, and the
prefrontal cortex is the main area for this task. It is one
of the most effective cognitive processes needed while
playing volleyball. That executive function accomplishes
identifying and choosing alternatives based on the ad-
vantages and preferences®. In order to maximize the
performance, quick and accurate decision is essential in
volleyball. This repetitive cognitive process may explain
why the volleyball players are better at decision-making
tasks'”*%. Indeed, the fMRI study included in the review
showed that volleyball players’ activity in the left prima-
ry motor cortex hand area and the left premotor cortex
was decreased in impossible actions whereby their accu-
rate decision-making mechanism*. One possible expla-
nation is that volleyball experts are able to discriminate
possible vs. impossible actions, anticipate the context
and use neural resources in this direction. Exposure to
regular and repetitive commands and contexts in sport
might improve the implicit motor simulation context in
expert players so that expert players make more accurate
decisions by recruiting fewer neural resources.

Neurobiological Considerations

Greater cardiorespiratory fitness is associated with
better cognitive functioning®. Some researchers have
suggested that exercise-induced increased levels of neu-
rotrophins and increased cerebral blood flow explain
the link between cardiorespiratory fitness and cogni-
tion. Training methods in volleyball create a higher
metabolic profile and involve jumping and plyomet-
ric exercises designed to produce quick and explosive
movements. Greater explosive strength had been asso-
ciated with better cognitive function, information pro-
cessing speed, and inhibitory control®*¢!. One possible
explanation for the link between explosive strength
and cognitive tasks is that they share similar physi-
ological mechanisms. After the stimulus arrives at the
sensory organ, a neural signal is created, and transmis-
sion, processing, and muscle activation occur®. From

Kafkas J Med Sci 2022; 12(3):270-280

this point of view, athletes who can generate faster
muscle activation may develop a faster reaction in cog-
nitive tasks. This mechanism might explain the shorter
reaction times in volleyball players. EEG study results
supported that idea by showing that playing volleyball
reduced signal conductivity time through the visual
pathway and indicated that playing volleyball can af-
fect very carly sensory processing®.

The location of the mirror neuron system (MNS) in
the human and its function in understanding the move-
ment and social cognition was demonstrated by previ-
ous work®=. A recent study has shown the positive
effect of exercise on the MNSY. Because volleyball is
a team sport, both the opponent’s and the teammates’
actions and gestures must be followed during the game.

This recurrent experience may have an effect on the
MN:S of the volleyball player. It is possible to be acti-
vated the MNS to predict the opponent’s movement
and change or withdraw the planned action during the
game so that enhanced MNS activation may contrib-
ute to the other cognitive tests that involve these tasks’
anticipatory skills and inhibition.

One general hypothesis described as the broad transfer
is that skill transfer will occur if the original and trans-
fer tasks include overlapping processing elements and
engage, at least in part, the same brain regions®. This
idea may explain transfer from cognitive skills acquired
during sports training and similar processes outside of
the domain of sport®. Previous research findings into
the broad transfer hypothesis have been inconsistent
and contradictory. One study supports the broad
transfer hypothesis by demonstrating that the expertise
of athletes can be transferred to non-sports-specific
contexts”’. On the contrary, one study rejects the idea
of the transfer hypothesis™. In the majority of research
in this review the decrease of reaction times in favor of
volleyball players may be the result of a skill acquired
by athletes over years” practice and transferred to a
non-sporting context’!720:23-2628303335 Tp Jine with this
opinion, a meta-analysis showed that athletes outper-
formed non-experts in cognitive skills like processing
speed and visual attention”.

Conclusion

Understanding how the brain differentiates following
sports experience is essential to ensure that exercise
is part of preventive and remedial interventions. The
results presented here demonstrated playing volley-
ball is an improving way for cognition. Based on these



outcomes, we concluded that the effects of volleyball
experience on working memory, inhibition, visuospa-
tial skills, attention shifting, perception, basic process-
ing network are reflected essentially in measures of ac-
curacy and reaction times.

Nevertheless, much remains to be learned about the
relationship between sports experience and cognition,
particularly influencing factors and underlying mecha-
nisms. Further research on various sports disciplines
and cognitive relationships should address different
target groups and individual needs.
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A. Items of quality assessment tool for observational studies.

Study purpose
1. Was the study purpose clearly stated?
Study design and methods
2. Were eligibility criteria and the sources and methods of selection of participants clearly defined?
3. Were all outcomes, exposures, predictors, potential confounders, and effect modifiers clearly defined using
standardized methods of acceptable quality?
4. Was exposure measurement carried out using standardized methods and measures and with acceptable quality?
5. Were the effects controlled for current (from physical activity assessment to cognitive function assessment)
physical activity behavior?
6. Were the results adjusted for sedentary behavior?
Statistical methods
7. Was choice of confounders adjusted for, and in the case of subgroup analysis, was the definition of subgroups
appropriate (sex, age, education or IQ, social surroundings, chronic diseases, alcohol, and smoking)?
8. Were all statistical methods, including those used to control for confounding and to examine subgroups and
interactions, appropriate (i.e. sample size, statistical power)?
9.  Were methods dealing with missing data appropriate?
Results
10. Were descriptive data and results of inductive analysis clearly stated?
11. Were unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (e.g., 95%
confidence interval) given?
Discussion
12. Were study limitations clearly stated?

B. Items of quality assessment tool for intervention studies.

eligibility criteria
randomization

concealed allocation
similar baseline

blinding of all subjects
blinding of all therapists
blinding of all assessors
more than 85% retention
intention to treat analysis
between-group comparison
point measures and measures of variability

el o S

— O

C. Ciritical appraisal skill program (CASP) score criteria of Oxford Center for Evidence-based Medicine

Whether the study address a clearly focused issue

Whether the cohort were chosen in an acceptable way

Whether the exposure precisely measured to reduce bias
Whether the outcome precisely measured to reduce bias
Whether the authors identified all significant confounding factors
Whether they considered con-founding factors in the design or analysis
Whether the follow up of subjects was complete

Whether the follow up of subjects was long enough

7.  Whether the result of this study in complete

8. Whether the result was accurate

9. Whether the result of the study in believable

10. Whether the result could be applied to local population

11. Whether the result fit with other available evidence

12. Whether this study provided implication for practice

Nk v =

*
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Past to Present, Epidemiology of SARS-CoV-2 Infection
and Ways of Treatment: A Review

Gecmisten Bugtiine, SARS-CoV-2 Enfeksiyonun Epidemiyolojisi ve Tedavi Yollari: Derleme

Orhan Ulucay, Elif Altinkulah, Unal Alkasi

Department of Bioengineering, Faculty of Engineering And Architecture, Kafkas University, Kars, Tiirkiye

ABSTRACT

The rapidly spreading COVID-19 pandemic, which has spread
worldwide, emerged at the end of 2019 in Wuhan, Hubei province
of China. It has been declared a pandemic by the World Health
Organization as of March 12, 2020. The SARS-CoV-2 virus, which
caused millions of people to be infected and killed many people
worldwide, is a severe public health problem. The average incu-
bation period is 4-5 days (0-14 days). The most common symp-
toms are fever, dry cough, joint pains, headache, and shortness of
breath. The disease can show severe and mortal effects in people
with advanced age and different treatments. The disease diagnosis
is made by molecular analysis of respiratory samples of suspected
cases using special primers. In addition to supportive vitamin and
protein support in treatment, specific vaccines are produced, the
number of which increases day by day. The absence of close con-
tact, such as handshaking and hugging, and the isolation of pos-
sible patients are among the most effective methods to prevent
the disease’s spread. In addition to personal protective equipment
such as masks and gloves, continuous cleaning is essential in the
fight against the epidemic.

This study looks at the COVID-19 pandemic from a general per-
spective, especially with the current advances in vaccines, and
evaluates the past pandemic processes worldwide. It is to make
inferences by considering the impact of COVID-19 on the world
and Turkey.

Key words: COVID-19; coronavirus; vaccines; pandemics; viruses

OZET

Tim dlinyaya hizla yayllan COVID-19 pandemisi 2019°un sonun-
da Cin’in Hubei eyaleti Wuhan sehrinde ortaya cikmistir. 12 Mart
2020 itibariyle Diinya Saghk Orgitii tarafindan pandemi olarak ilan
edilmistir. Tim ddnyada milyonlarca insanin enfekte olmasina ve
cok sayida kisinin yasamini kaybetmesine neden olan SARS-CoV-2
virtisti halen daha ciddi bir halk sagligi problemi olarak etkisini stir-
dirmektedir. Virlisiin yarasa kaynakli oldugu dtsuntlmektedir.
inktibasyon stiresi ortalamasi 4-5 gtin (0-14 gtin) olarak gésteril-
mistir. En yaygin semptomlar ates, kuru &ksdriik, eklem agrilari,

bas agrisi ve nefes darligidir. Hastalik ileri yas ve farkli hastalik te-
davisi gbren kKisilerde siddetli ve mortal etkilerde gésterebilmekte-
dir. Hastaligin teshisi, siipheli vakalarin solunum yollarindan alinan
drneklerin ézel primerler kullanilarak molekdler analizlerinin yapil-
maslyla olur. Temelde tedavide destekleyici vitamin ve protein des-
teginin yaninda sayilari giinden giine artis gésteren spesifik asilar
da retilmektedir. insanlarin birbirleriyle tokalasmasi ve sarimasi
gibi yakin temaslarin olmamasi ve muhtemel hastalarin izolasyonu,
hastaligin yayilmasini engellemede en etkin ydntemlerden birisi-
dir. Bulastan korunmak icin maske ve eldiven gibi kisisel koruyucu
ekipmanlarin yaninda stirekli bir sekilde temizlik salgin ile mticade-
lede oldukca buyiik éneme sahiptir.

Yapilan bu calisma; 6zellikle asilarda yapilan gtincel ilerlemeler ile,
COVID-19 pandemisine genel bir perspektifte bakmak ve gecmiste
dlinyada yasanan pandemi streglerini degerlendirmektir. COVID-
19°un dlinyada ve Tirkiye’'de etkisini de dikkate alarak, cikarimlar-
da bulunmaktir.

Anahtar kelimeler: COVID-19; coronaviriis; asilar; pandemi; viriisler

Introduction

Although viruses are not cells, they have a nucleic acid
genome that encodes functions necessary for the for-
mation and replication of an extracellular form called
the virion, which allows the virus to spread from one
host cell to another. They are non-living pathogenic
agents that live only in the cells of another organism.
They are in a structure that is several times smaller than
bacteria. Viruses are made up of a protein coat. They
contain DNA or RNA as genetic material within this
sheath (capsid)'. They need a host organism to repro-
duce. As hosts, they can also infect human cells. The
infected adult virus is called a virion and all viruses
synthesize their capsid proteins®. After viruses infect

lletisim/Contact: Orhan Ulugay, Department of Bioengineering, Faculty of Engineering and Architecture, Kafkas University, Kars / Tiirkiye
Tel: 0532 72543 76 * E-mail: orhanulucay @kafkas.edn.tr o Gelis/Received: 25.02.2022 o Kabul/Accepted: 06.10.2022

ORCID: Orhan Ulugay, 0000-0002-0820-5372 o Elif Altinkiilah, 0000-0003-1347-9914 o Unal Alkagss, 0000-0001-5245-693X

Kafkas J Med Sci 2022; 12(3):281-291
doi: 10.5505/kjms.2022.90757



282

the cell, they inactivate the cell and multiply rapidly
by spreading to other cells. Viruses are destroyed in a
few hours on non-living surfaces or cells. Antibiotics
do not affect viruses. Antiviral drugs are used instead
of antibiotics. The most important step in preventing
the infection of viruses in the cell is to be vaccinated.

Throughout history, there have been many epidemics
caused by viruses. These diseases have affected people
negatively. These diseases have been declared a pandemic
because they spread in certain geographies. Plague dis-
ease, which is called the Black Death, is a disease that
started in Central Asia in 1347 and spread to China. It
caused the death of 12.5 million people in total®.

HIV (human immunodeficiency virus), which caused
36 million deaths in 1981, suppresses the immune sys-
tem of people and reveals the presence of AIDS*.

The HIN1 virus, which is called the Spanish flu, which
surrounds the whole world and causes repercussions
with the frequent death of even healthy young people,
has caused the death of millions of people’.

Cholera, the first case of which was detected in 1817
and seen in approximately 2,260,389 patients, is a dis-
ease caused by Vibrio cholerae, which is transmitted by
stale food or water and causes diarrhea in people. These
cases resulted in 45,543 human deaths®.

Typhoid is a disease that causes infection within
7-15 days, transmitted from wastewater caused by
Salmonella typhi. It is transmitted from person to
person with the help of vectors such as lice and fleas.
Worldwide, approximately 20 million people suffer
from typhoid every year. One out of every 100 people
these patients results in death’.

Ebola, a disease that was first detected in 1976 and lasted
until 2014, is the longest-lasting virotic disease. By 2014,
more than 1000 people, most of whom were healthcare
workers, had died®. It was reported that the virus case fa-
tality rate, which increased again on March 21, 2014, was
at the level of 59% and in May 2014, the case fatality rate
increased to 64%’. It has effects such as nausea, vascular
rupture, abdominal pain, and bleeding in the gums'.

Smallpox is the deadliest disease ever. It has contin-
ued throughout history. Even the scars on the skin of
mummies are reported to be smallpox. It is a disease
in which half a million people die today. With the dis-
covery of the vaccine by Dr. Edward Jenner in 1976,

humans gained immunity, and deaths decreased".

Sars 2003 is a pneumonia-causing disease that originat-
ed in southern China. Sars 2003 symptoms are fever

Kafkas J Med Sci 2022; 12(3):281-291

and difficulty breathing. In 2003, it spread to other
countries and increased its influence'?. This disease,
which can be transmitted to individuals by hanging in
the air or by contact, can spread collectively. The World
Health Organization announced on March 13, 2003,
that it was a global epidemic'®. In 2003, 8437 cases
were recorded and 823 people died.

Influenza A HINS is a panzootic disease that can be
transmitted from poultry to humans. Bird flu, which
poses a great danger to the health of animals and hu-
mans, has been accepted as a pandemic®. In addition,
the infected virus that infects the human respiratory
system can cause death'®.

Influenza A HINI, the causative agent of which is
from the Orthomyxoviridae family, emerged in the
United States in the spring of 2009 and spread to many
regions within a month. It is the most mutated type
of influenza among other influenza viruses. This virus,
which causes a total of 94,512 cases and 429 deaths
in the world, shows the symptoms of headache, sore
throat, cough, and runny nose®.

Mers 2012, known as coronavirus, MERS-CoV is a
zoonotic disease that has been proven to exist in the
Arabian peninsula'®. This virus, which caused the death
of 858 people in 27 countries in total, can circulate in
molecular form in the air and can be transmitted by
contact with the surfaces of goods"’.

Influenza A H7N9, which is generally determined to
occur after close and long-term contact with bird spe-

cies, was first detected in March 2013 in China. An
(H7N9) virus of avian origin is a serious fatal disease'®.

COVID-19 Epidemiology
In the city of Wuhan, located in the Hubei region of

China, cases of pneumonia whose etiology could not
be fully determined were recorded by the local rep-
resentative of the World Health Organization on 31
December 2019. In January 2020, Chinese scientists
analyzed the genome of the virus and named it 2019-
nCoV. Later, the virus name was changed and given the
official name SARS-CoV2. On January 7, 2019, cases
were reported to be caused by a new type of coronavi-
rus with no previous evidence that it could infect hu-
mans'. Research on the disease agent has revealed the
similarity of the virus with Severe Acute Respiratory
Syndrome (SARS) and Middle East Respiratory
Syndrome (MERS). The high rate of spread and repro-
duction of this new virus, called COVID-19, caused



the severity of the virus-borne disease to be described
as a global epidemic on March 11, 2020%.

The first cases in the world were reported in China
in December 2019*'. Between 18 December and 29
December, 5 cases were detected and one of these cases
died*. By January 2, 41 patients were diagnosed with
COVID-19. It has also been reported that many of
these patients have sub-diseases such as hypertension
and diabetes®. The total number of cases reached 571*.
The number of cases spread very quickly, reaching 5502
cases on January 24%. On January 30, the total number
of cases in China was 7734, and a total of 54 cases were
detected in Singapore, the USA, India, Canada, France,
and Germany outside of China. The total case and total
mortality rate were calculated as 2.2%%. After the case
was seen in the United States, the identification of the vi-
rus and disease stages were investigated, and mild symp-
toms turned into pneumonia on the 9th day. The trans-
mission of the virus from person to person was proven

for the first time by the USA¥.

On January 10, 2020, before the case was seen in
Turkey, the ministry established the scientific commit-
tee, which is the COVID-19 research team. At the be-
ginning of the measures taken, thermal cameras were
installed at the airports. On March 13, 2020, a total of
5 cases were seen in Turkey, with the first case. Despite
many restrictions, on March 19, 2020, the number of
cases was 359, while the number of deaths was report-

ed as 4 people®.

COVID-19 Etiology

Coronaviruses are from the Orthocoronavirinae fam-
ily, which originates from animals. The coronavirus,
which can make humans and animals sick, is positively
charged and has a single chain and enveloped spike-
shaped cilia. These viruses, which have 4 different
genera, are known as « (Alpha), § (Beta), ¥ (Gamma),
and 8 (Delta). The genera that can infect humans are
a (Alpha) and (b (Beta). As a result of the researches,
the SARS-CoV-2 Omicron variant, which was first
reported to the World Health Organization in South
Africa on November 24, 2021, was detected. They
can infect not only humans but also all mammals.
Coronavirus strains that can infect poultry are known
asy (Gamma), and 8 (Delta)?®?. As previously known,
six types of coronaviruses (HCoV) that can infect
humans have been identified®. The coronavirus that
emerged in Wuhan was determined as the seventh spe-
cies with three different strains as a result of research,
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and it was deemed appropriate to be named corona-
virus 2 (SARS-CoV-2) by the International Virus

Taxonomy Committee’’.

SARS-CoV-2 shows 59% and 79% similarity to MERS
and SARS-CoV, respectively. It has been reported
that COVID-19 is less associated with MERS-CoV*.
However, the receptor-binding gene regions are very
similar. The receptors use the same intracellular convert-
er, the ACE2 enzyme®. Bats are thought to be the host
of SARS-CoV-2. Further work is essential to determine
the origin of these viriis**. In addition, it has been report-
ed in different studies that there are pangolin, snake, and
turtle as creatures that infect different animals as inter-
mediate hosts®. The source of the virus is not yet clearly
known. Knowing and isolating the source is very impor-
tant in both vaccine and drug studies and reducing the
spread of the viriis*. Due to the severe Coronavirus-2
(SARS-CoV-2), the COVID-19 pandemic poses an
unprecedented challenge to life on Earth. SARS-CoV-2
can result in death by causing diseases such as asymptom-
atic acute respiratory distress syndrome (ARDS) and
multi-organ involvement. Ethnic origins of people also
vary according to the people against the COVID-19
pandemic. The genetic susceptibility of people infected
with COVID-19 is increasingly known. For this reason,
studies on associating COVID-19 with the genome and
related genes are continuing.

Ways to Avoid SARS CoV-2 Infection

The coronavirus group viruses that infect humans
are transmitted through droplets from the respira-
tory tract fluids of sick individuals. However, different
modes of transmission have been reported during the
SARS-CoV-2 pandemic, such as direct contact with
contaminated surfaces, inhalation of aerosol contain-
ing viral particles, and fecal contamination (Fig. 1)".

Learning the transmission routes has paved the way for
taking measures to minimize human contact in soci-
ety to prevent the spread of the disease. The Chinese
government imposed a travel ban by closing the city of
Wuhan, where the disease was first seen, on January 23,
2020. However, the disease spread to the whole coun-
try in a short time like 3 days, and it was made obliga-
tory to wear masks in public spaces to prevent healthy
individuals from being infected by carriers of the dis-
ease. Therapeutic antibodies that affect the receptor-
binding site of the virus, such as REGN-CoV-2, have
been noted to provide substantial protection against
SARS-CoV-2 infection. In this field, companies such
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as Regeneron, Eli Lilly, and AbCellera have developed
products that have reached the stage of human trials®

It is known that vitamin D, an endogenous steroid hor-
mone synthesized in the skin under the influence of
UVB rays, plays a role in the prevention of infectious
diseases. Since vitamin D deficiency causes immunodefi-
ciency against respiratory diseases, it is thought that sup-
plementing with vitamin D to individuals with vitamin
deficiency may be effective in preventing COVID-19%.

The effect of the herbal mixture called Qingfei Paidu
Decoction (QFPD), which is used against pneumonia
and viral infections in traditional Chinese medicine, in
the prevention and treatment of SARS group viral in-
fections was investigated. Studies have revealed that the
product can be effective in the new Coronavirus infection

thanks to its anti-viral and anti-inflammatory activity**!

Since the first days of the pandemic, studies have been
carried out for the production of vaccines that will be
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effective on SARS-CoV-2 (Fig. 2). Vaccination aims to
prevent the mucosal colonization of the virus and its
progression in the lower respiratory tract®.

Despite many measures taken at the national and in-
ternational level to prevent the spread of the disease,
there are weaknesses in complying with the epidemic
measures. In a study conducted with the participation
of 4732 people living in Turkey, it was determined that
67% of people with chronic diseases did not comply
with epidemic prevention measures®

SARS CoV-2 Incubation Time

Angiotensin-converting enzyme 2 (ACE2) is an en-
zyme that hydrolyzes the hormone angiotensin 2,
which causes the narrowing of the vessel walls. This
enzyme, which plays a key role in the regulation of the
cardiovascular system, is used by viruses of the SARS
group as a cell surface receptor that facilitates the entry



of viral RNA into lung cells*. Studies have shown that
SARS-CoV-2 infection occurs in direct proportion to
ACE2 enzyme expression®. COVID-19 infection is
studied in four stages; The first stage is upper respira-
tory tract infection. In the second stage, with the pro-
gression of the infection, dyspnea (shortness of breath)
and pneumonia (pneumonia) are observed. The third
stage of infection is characterized by the worsening
clinical picture caused by the cytokine storm. In the

final stage, death or recovery occurs™.

In the researche, different results have been reached re-
garding the incubation period of the virus. In the early
stages of the epidemic, it was reported that the number
of cases doubled in an average of 7.4 days. In studies
on 1099 patients, the estimated incubation period for
SARS-CoV-2 was 3.0 days. Symptoms (95%) of the dis-
ease began to appear within 10 days of exposure to the
virus. In another study conducted on 138 cases, the time
elapsed between the onset of the first symptoms and the
appearance of the severe acute respiratory syndrome was
determined as 5-8 days*. Although the incubation pe-
riod extends to 211 days, it is generally accepted as 5-6
days. After the incubation period, the prodormal period
begins, in which symptoms begin to appear”. Person-
to-person transmission of SARS-CoV-2 usually occurs
between family members living in the same household,
in the hospital, and in public areas. Transmission usually
occurs during the incubation period*.

Symptoms of COVID-19
People infected with SARS-CoV-2 usually develop

symptoms related to upper respiratory tract infection in
the first stage of the disease. The most common symp-
toms are high fever, sore throat, cough, and shortness
of breath. Studies have shown that most of the patients
have complaints such as headache, loss of smell and taste,
diarrhea, and abdominal pain in addition to these basic
symptoms. Neurological symptoms are quite common
in COVID-19 patients. Headache (11-34%) reported
complaints of SARS-CoV-2 patients admitted to the
hospital. These headaches were defined as abrupt on-
set, throbbing, or pressure-like moderate to mild pain.
Headaches have been noted to have poor sensitivity to
common analgesics and have been reported to affect
the temporoparietal, forechead, or periorbital region.
In addition to headache, changes in mental status, im-
paired consciousness, paresis, hypo-areflexia, encepha-
lopathy, and cerebrovascular events are other common
neurological symptoms. In the analysis of cerebrospinal
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fluid samples taken from SARS-CoV-2 patients by RT-
PCR (reverse transcriptase-polymerase chain reaction),
it was noted that viral particles were found in a small
number of patients*“*. In some cases, appetite and
weight loss have also been shown as symptoms related to

COVID-19 infection?.

Bilateral pneumonia has been observed in the major-
ity of SARS-CoV-2 patients. In blood tests, findings
of leukopenia and lymphopenia were found. It was
determined that IL2, IL7, IL10, GSCEF, IP10, MCP1,
MIP1A, and TNF« values in the blood plasma of pa-
tients treated in intensive care units were higher than in
other patients (Wang, 2020). Since COVID-19 symp-
tomsvary accordingto the course of the disease, patients
who do not show symptoms are grouped as asymptom-
atic and other patients according to their symptoms are
grouped as moderate and severe patients. High fever
was observed in 98% of patients, cough in 76%, and
myalgia (muscle pain) or fatigue in 44%. Atypically,
28% of patients reported sputum, 8% headache, 5%
bloody cough, and 3% diarrhea. Lymphopenia was
found in 63% of the patients and shortness of breath
in 50%. The incidence of lymphopenia is increased in
patients with hypertension or chronic lung discase®.
In elderly patients, pneumonia and organ failure may
occur in the later stages of the disease®'. The neuropsy-
chiatric effects of SARS-CoV-2, on the other hand, re-
main unclear. The data obtained show that psychotic
spectrum disorders occur in 0.9-4% of patients. It is
thought that neuropsychiatric disorders such as mild
cognitive impairment, mood changes, insomnia, psy-
chosis, encephalopathy, and suicide can be seen with
the effect of the disease™

Effects of COVID-19 Infection by Age

SARS-CoV-2, like all other infectious group diseases,
causes different effects to be observed according to age
groups in terms of symptoms and severity of the dis-
ease”. Early research on COVID-19 infection revealed
that children are less affected by the infection. In a study
conducted on 72,314 patients, only 1% of the patients
were under the age of 10, there were no fatal cases in
the patient group under 9 years of age, and the mortal-
ity rate was 8.0% in cases aged 70-79; In cases over 80
years of age, the mortality rate was recorded as 14.8%. In
another study conducted on 2143 pediatric patients, it
was stated that children showed mild upper respiratory
tract infection symptoms and more severe symptoms
occurred in infants under the age of 1, whose immune
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system has not yet completed its development**. It has
been determined that morbidity in SARS-CoV-2 infec-
tions is associated with advanced age. Scenarios such as
the severity of the disease, the presence of comorbidi-
ties such as obesity, diabetes, hypertension, increase in
D-dimer and C-reactive protein levels, and decrease in
lymphocyte count affect the mortality rate®*.

In a study in which data from 23 clinical studies were
analyzed, it was reported that smell and taste disorders
caused by COVID-19 infection mostly affect young
female patients, and complaints of loss of smell per-
sist for longer in younger patients®. In statistics on
COVID-19 patients in the intensive care unit in Italy,
it was determined that the average age of the patients
was 63 in 1,591 fatal cases, and 82% of them were male.
When the data of 1,300 patients who received respira-
tory support were examined, it was seen that 88% of
the patients were treated in the intensive care unit with
mechanical and 11% non-invasive respiratory support,
and the mortality in the intensive care unit was 26%°".
When the rates of re-positive PCR tests of the patients
were evaluated, it was determined that the patients un-
der the age of 18 had milder symptoms and complaints,
but a higher rate of COVID-19 positive results™.

Studies by the Chinese Center for Disease Control and
Prevention have shown that 86.6% of the cases reported
to date include patients aged 3079 years, with patients
over 60 years of age at higher risk compared to late pa-
tients who experience milder symptoms or are asymp-
tomatic”. Age also affects clinical findings. In the stud-
ies, it was revealed that the blood urea nitrogen levels,
inflammation indicators, and bilateral lesions were high-

er in COVID-19 patients over the age of 60%.

COVID-19 Diagnosis and Treatment Ways

Since SARS-CoV-2 infection is a disease that occurs
with flu-like symptoms, it is possible with the use of lab-
oratory instruments and radiological methods to make
a definitive diagnosis of COVID-19¥. Laboratory
tests are essential to distinguish pneumonia, which is
the most serious sign of the disease, from other viral,
mycoplasma, and bacterial infections and pneumonia
without infection. COVID-19 tests are carried out
by laboratory analysis of nasal swab, nasopharynx,
and trachea extracts, sputum, lung tissue, blood, and
stool samples. To detect viral RNA molecules in early
diagnosis, upper and lower respiratory tract samples
are analyzed. For this purpose, RT-PCR (Real-Time

Polymerase Chain Reaction) method is used®.
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Although RT-PCR is the most actively used analysis
method for detecting the SARS-CoV-2 virus, the sensi-
tivity of PCR analysis is affected by variables such as vi-
ral load, sample type, and time from sample collection
to analysis. Even patients with all symptoms can some-
times be negative due to errors in sampling. In order to
minimize these erroneous results, genomic points such
as ORFla and ORF1b nucleocapsid genes and spike
protein genes are targeted in RT-PCRY. Before the
COVID-19 epidemic turned into a pandemic, studies
were carried out to develop PCR-based rapid diagnos-
tic kits in January 2020, and these kits began to be used
all over the world. In addition to virological tests, it is
also diagnosed with serological tests. Pneumonia find-
ings are also evaluated in radiological examinations,
and MR and tomography images are used to support
positivity in the diagnosis of COVID-19%.

Favipiravir, Lopinavir, Ritonavir, Hydroxychloroquine
sulfate, and Oseltamivir drugs are used in the treatment
of COVID-19 in Turkey. Information on the use, dos-
age, and preparation recommendations of these drugs,
as well as possible drug interactions, have been an-
nounced by the official authorities and the documents
have been uploaded to the relevant websites in a way
that can be accessed by everyone.

Hand Hygiene

Hand hygiene is of great importance as the virus is trans-
mitted through contact. Proper cleaning and hygiene of
hands are very important. Hands should be washed for
at least 20 seconds. When soap and water are not avail-
able, hand hygiene can be provided with disinfectants
containing at least 60% alcohol. The correct use of disin-
fectants is very important in terms of hygiene®.

Mask

It is the barrier that prevents the virus transmitted
through airborne droplets from entering the body.
Hand hygiene and social distance protection should
not be neglected when using masks, gloves and rules
should not be forgotten when wearing masks, and
hands must be cleaned before wearing a mask. The
mask should be worn in such a way that the mouth and
nose are completely covered. Moistened masks should
be changed while changing the mask, they should be
changed by holding the ropes, and then the hands
should be cleaned. It is not appropriate to use dispos-
able masks more than once’. When medical masks are
not available, fabric masks should be used and washed
at high temperatures®.



Social Distancing and Isolation

The virus spreads to a distance of two meters in the
air, so it is very important to maintain social distance.
We know that people who do not show COVID-19
symptoms are carriers, and they should not go out of
the house unless necessary. Public vehicles should not
be used unless it is very necessary for transportation.
Meetings and events that will require crowded should
be postponed or canceled. In this process, the continu-
ity of remote working and distance education systems
is also important to prevent the spread of the virtis®.

Villages, neighborhoods, apartments, etc., where a vi-
rus case has been detected. areas should be quarantined
immediately. The quarantine application determined
by WHO should be followed for people who have con-
tact with the sick person or have symptoms during the
trip””. Quarantine applications are as follows; stay away
from the house for 14 days and at least two meters away
from the individuals in the house. Contact should not
be made with anyone other than the quarantined indi-
viduals in the household. In case of any symptoms that
will develop within two days, they should not contact
anyone and apply to health institutions.

Protection of Healthcare Workers

High-level measures should be taken to prevent the
health workers, who are in the highest risk occupa-
tional group in the society, from contracting the epi-
demic. Isolation rooms should be created for patients
with symptoms and the number of personnel work-
ing in these rooms should be limited. Masks should
be worn everywhere in the hospital. Employees who
circulate with patients need to take extra precautions.
Ventilation in all waiting areas should work actively,
and areas, where verbal conversations with patients are
made, should be limited with glass barriers. Cleaning
of glass barriers should be done routinely, and employ-
ee rotation and working times should be shortened. A
new section should be opened for COVID-19 patients
and people with symptoms, and they should be pre-
vented from sharing the same environment with other
patients. It should be preferred that those who need
to go to hospitals for prescriptions and drugs should
get help by making phone calls as much as possible.
Personnel reinforcement should be provided to inten-
sively working hospital units and departments®.

Environmental Cleaning

Since the disease is transmitted by contact, routine
cleaning of contacted surfaces will greatly reduce
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the rate of viruses infecting people. Places such as
door handles and electrical switches in public areas
should be wiped and ventilated at regular intervals.
Bleach (1/100 ratio) or alcohol (at least 60%) should
be preferred for cleaning. Animal products used in
meals should not be preferred raw or undercooked.
Vegetables or fruits should be washed with vinegar or
plenty of water®'.

Drugs

Favipiravir

Favipiravir, which is effective in reducing mild and
moderate complaints of COVID-19 patients in early
clinical studies; is a commercial drug that has an in-
hibitory effect on the RNA polymerase enzyme®.
Favipiravir is currently used in the inhibition of vari-
ous influenza group viruses (H5N1, H7N9, HIN1)%.
There are also studies showing that it is an effective
antiviral agent in the Ebola epidemic®. In studies on
COVID-19 patients who had previously been treated
with Lopinavir/Ritonavir, it was determined that the
use of Favipiravir was more effective in reducing the

symptoms of the disease®.

According to the Information Guide on Drugs to be Used
in the Treatment of COVID-19 (SARS-CoV?2 Infection)
published by the Ministry of Health of the Republic of
Turkey, it is recommended to use Favipiravir 200 mg tab-
let (2x1600 mg for 5 days). Favipiravir is a drug in tablet
form that can be swallowed with water. If the drug can-
not be used as recommended for various reasons, it can be

prepared in liquid dosage form by hospital pharmacists.

It has been determined that the use of favipiravir dur-
ing pregnancy may cause fetal anomalies and its inter-
actions with various drugs have been recorded. An in-
crease in exposure to Favipiravir has been observed when
Alcuronium from the anesthetic/muscle relaxant group,
Moxonidine, and Treprostinil from antihypertensive
group drugs, Ipratropium bromide from bronchodila-
tors, and paracetamol derivatives from analgesics are
used together with Favipiravir. Similarly; Antibacterials,
antidiabetics, contraceptives, and hormone replacement
therapy agents can also show overexposure when used
with Favipiravir. Although no significant interactions of
favipiravir with other antiviral drugs have been reported,
concomitant use with Oseltamivir is not recommended.

Hydroxychloroquine Sulfate

Hydroxychloroquine is an immunomodulator used
in the treatment of rheumatic diseases and malaria.
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Prophylactic use of contacts and healthcare workers in
the risk group in the COVID-19 pandemic has been
recommended. In a study in which the prophylactic ef-
fect of hydroxychloroquine sulfate was observed, 821
asymptomatic volunteers were studied. It was noted
that 87.6% of the participants were contacted in the
high-risk group. Some of the participants were given
hydroxychloroquine and some were given a placebo
and were followed for 14 days. No significant prophy-
laxis was observed in subjects receiving hydroxychloro-
quine supplementation after 14 days®.

According to the Information Guide on Drugs to be Used
in the Treatment of COVID-19 (SARS-CoV2 Infection)
published by the Ministry of Health of the Republic of
Turkey, the prescribed use of Hydroxychloroquine is 2 x
200 mg tablets for 5 days in outpatients with mild pneu-
monia symptoms. Since side effects such as ventricular
tachycardia and QT prolongation may occur, it is rec-
ommended that patients with cardiovascular disorders
should be followed up with ECG. The usual method of
use is to swallow the tablet with food or milk, without
crushing and chewing. In cases where oral use is not pos-
sible, the tablets can be crushed and mixed with liquid/
semi-liquid foods and used.

The most common side effect of hydroxychloroquine
has been noted as QT prolongation. It should be used
with caution because of the possibility of cardiotoxicity
and retinotoxicity. Since it is predicted that the use of
hydroxychloroquine with analgesics, antiarrhythmics, an-
ticonvulsants, and some antipsychotics may cause serious
interactions, it is not recommended to be used together
with drugs from this group. However, it is generally in the
safe group for patients on hormone replacement therapy,
using lipid-lowering, inotropes, or vasopressors.

Lopinavir/Ritonavir

Lopinavir/Ritonavir drug combination is an antiviral
used in the treatment of SARS and AIDS prophylaxis®.
It has common side effects such as gastrointestinal sys-
tem disorders, headache, fatigue, and QT prolongation.
The lopinavir/Ritonavir combination is not recom-
mended for use in neonates. [z vitro and in vivo studies
have confirmed the inhibitory effect of Lopinavir and
Ritanovir on SARS CoV*. In the Information Guide
on Drugs to be Used in the Treatment of COVID-19
(SARS-CoV2 Infection) published by the Ministry of
Health of the Republic of Turkey, the use of 200 mg
Lopinavir and 50 mg Ritonavir combination in the
form of 2x2 tablets for 10-14 days is recommended
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for pregnant women with signs of COVID-19. In in-
fants and pediatric patients older than 14 days, 16 mg
of Lopinavir per body mass is recommended depend-
ing on the progression of the disease course. QT/PR
prolongation has been reported when lopinavir and
ritonavir are co-administered with some anesthetics/
muscle relaxants, antiarrhythmics, antibacterials, an-
tidepressants, antipsychotics/neuroleptics, antiemetic
drugs, beta-blockers, and calcium channel blockers. If
these drugs are used together, it is recommended to
monitor the patient with ECG.

Oseltamivir

Oseltamivir is an antiviral agent widely used in the
treatment and prophylaxis of influenza-related infec-
tious diseases. Its success in shortening the duration of
the disease and preventing aggravation of the course
has been proven®”. It is recommended to be used espe-
cially in pediatric cases with the severe course and ac-
companying other diseases®.

Osecltamivir is used in cases showing signs of viral
pneumonia associated with influenza. Its use is not
recommended for COVID-19. Since the findings of
COVID-19 are very similar to seasonal flu and influenza
group diseases, and COVID-19 can be detected in pa-
tients who are currently using Oseltamivir, interactions
with other drugs used in the treatment have been inves-
tigated. It has been noted that exposure to Oseltamivir
may be increased by 14% when used with favipiravir.

Vaccines for the COVID-19 Pandemic
To end the pandemic caused by SARS-CoV-2 infection,

vaccine, and drug development studies have been car-
ried out since the first days of the epidemic. To create an
effective treatment and prevention method, the mecha-
nism of action of the virus has been investigated, and
the vaccines and drugs produced have been started to be
tested on human and animal models. The effects of the
developed vaccines were observed on genetically modi-
fied BALB/c mice and human experiments were con-
ducted with products that showed successful resules®.

The main purpose of vaccination; is to protect people
from SARS-CoV-2 infection, signs of disease caused
by infection, and transmission. For this reason, safety
and efficacy principles are observed in the formula-
tion of vaccines. However, the examination of candi-
date vaccines in different countries within the scope of
changing parameters such as duration of protection,
immunological response, and cost necessitated the



production of vaccine alternatives that could meet dif-
ferent expectations in vaccine development. It has been
suggested by the US Food and Drug Administration
(FDA) that vaccines can be considered successful if
their effectiveness is at least 50%. In vaccine studies, 3
clinical trials are required to prevent severe illness and
death from possible side effects. In these studies, con-
trolled infection studies are carried out on volunteers
as well as animal subjects®.

All known vaccine types have been tested in preclini-
cal studies, including attenuated virus, inactivated virus,
DNA, mRNA, virus-like particle, and subunit vaccines
against the SARS-CoV-2 virus. In attenuated and inacti-
vated virus vaccines, the genes encoding the replication
regions of the virus are removed from the genome or in-
activated by physical and chemical processes. As another
method, viruses other than SARS-CoV are modified by
recombinant methods to synthesize the causative com-
pounds of the SARS-CoV virus. Vaccines derived from
virus-like particles are vaccines designed to produce an
effect similar to that of the virus in the vaccinated or-
ganism®'. The working mechanism of mRNA vaccines,
which stands out as a fast and easily modifiable method
during the pandemic process, is based on the principle
of transferring the gene fragments encoding the metabo-
lites of the virus to the organism in the form of mRNA
by modifying it. In studies conducted on 30,420 volun-
teers, it was found that the mRINA-based mRNA-1273
vaccine caused regional, transient, or systemic reactions
in some participants; however, it was found to be effec-
tive at a rate of 94.1%°.

The biggest concerns in vaccine studies are that the vac-
cine causes an immune response or that vaccines con-
taining viral particles multiply in the body after vacci-
nation and lead to infection. The fact that the vaccines
developed to prevent the HIN1 swine flu epidemic that
emerged in 1976 caused autoimmune reactions, espe-
cially in children, made it necessary to produce the vac-
cine meticulously and to launch the products after the
clinical trials were completed”. Another concern with
vaccines is vaccine hypersensitivity. Animal studies have
found that vaccines containing viral antigens treated
with formalin elicit an immune response that leads to
Th2 polarization and deficiency of cytotoxic T cells™

When the results are observed, according to covid19.
trackvaccines. org data, as of end of August 2022,
there are 222 vaccine candidates developed against the

SARS-CoV-2 virus worldwide. Trials (774) of these

vaccines have been made and 41 of them have been
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approved. The Pfizer/BioNTech vaccine approved
in 149 countries and the Moderna Spikevax vaccines
approved in 88 countries are RNA-based; Oxford/
AstraZeneca AZD1222 approved in 149 countries,
Gamaleya Sputnik V approved in 74 countries, Serum
Institute of India Covidshield approved in 49 coun-
tries, CanSino Ad5-nCoV approved in 10 countries,
Janssen Ad26. COV2. S non-replicating virus-based
approved in 113 countries; Sinopharm BBIBP-CorV
approved in 93 countries, Sinovac CoronaVac approved
in 56 countries, Sinopharm Inactivated approved in 2
countries and Bharat Biotech Covaxin approved in 14
countries are inactive and FBRI EpiVacCorona pro-
tein subunit based vaccines approved in 4 countries
(https://covid19.trackvaccines.org/). Vaccine stud-
ies in Turkey started with the Ministry of Health ap-
proved Sinovac and Pfizer/BioNTech BNT162b2.
Clinical studies of ERUCOV-VAC vaccines devel-
oped by CoronaVac and Erciyes University have been
finalized and approved.

Conclusion

The COVID-19 outbreak broke out in Wuhan,
China’s Hubei province in December 2019 and
was recognized as a pandemic by the World Health
Organization in March 2020. More than 605 million
people around the world have been sick so far due to
the disease. In addition, approximately 6.48 million
people died from these cases. Along with COVID-19,
in addition to epidemics such as Ebola, which are
limited and effective only in certain regions, in the
developing and constantly circulating the world, a
pandemic that has affected the whole world has been
encountered for the first time. In the face of this unex-
pected situation, some circles thought that the disease
would only be temporary. Other people, on the other
hand, were not given the possibility that such a situ-
ation could be real at this time. The realistic view of
the citizens on this issue has started to become more
believable with the loss of their lives as a result of this
disease, such as family members, and friends around
them. As a result, when we look at it today, it seems
that our most powerful weapon, after vaccinations, is
cleanliness and social distance.
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Melanotic Neuroectodermal Tumor of Infancy

Infantil Melanotik Néroektodermal Tiimérii

Mustafa Ozay
Department of Pediatric Hematology/Oncology, Faculty of Medicine, Atatiirk University, Erzurum, Tiirkiye

To the Editor,

I read with interest the article entitled ‘Melanotic Neuroectodermal Tumour of Infancy (MNTI)’ published in
your journal’. This article addresses a critical tumor type that should be considered during the differential diagno-
sis of head and neck tumors (HNT) in infants.

Melanotic neuroectodermal tumor of infancy (MNTI) management is based on reports that indicate complete
excision as the best treatment®. However, the article states, “During the surgery, a tracheostomy was performed
for the oral mass, which comprised a solid tumor that filled the oral cavity and exhibited infiltrative growth into
the surrounding maxilla and base of the nose.” The standard approach to such a large tumor mass should involve
a pediatric oncology consultation to use neoadjuvant chemotherapy to induce tumor shrinkage before surgery.
However, this should be mentioned in the article. Pre-operative neoadjuvant chemotherapy may decrease the
need for wide-margin resection and, consequently, the disfiguring effect of the surgery®*. Moreover, the article
does not mention whether the surgery caused any disfiguration in the patient.

Some necessary conditions for the differential diagnosis of HNT were not sufficiently addressed. Melanotic neu-
roectodermal tumor of infancy is a neuroectodermal tumor; therefore, it can be easily confused with neural crest
origin tumors. Elevated catecholamines and neuron-specific enolase should have triggered an investigation of the
rosette pattern in the bone marrow for neuroblastoma. The approach should also include bone marrow aspira-
tion, and the article should include the pre-and post-operative catecholamines and neuron-specific enolase levels.

Melanotic neuroectodermal tumor of infancy differential diagnosis includes other small blue round cell neoplasms
of infancy, particularly neuroblastoma, Ewing sarcoma, alveolar rhabdomyosarcoma, desmoplastic small round
cell tcumors, and lymphoma'. Mainly, alveolar rhabdomyosarcoma may occur in the head and neck. However, this
needs to be adequately differentiated from MNTL

During the evaluation of the pigmented mass in the head and neck, the differential diagnosis should have in-
cluded, but not limited to, lymphoma, malignant melanoma, and clear cell sarcoma of soft tissue’.

In conclusion, this study addresses a rare head and neck neoplasm in infants. Furthermore, it significantly contrib-
utes to raising awareness about the differential diagnosis of HN'T.
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