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Editorial

MENTAL HEALTH IN ACADEMIA

Concerns about mental health in the academic community have been growing in recent years. It is no surprise that mental health concerns are
very common among university populations, including undergraduate, graduate students, and faculty staff. Studies that investigate mental health
problems in academia show that subjects suffer from depression, anxiety, insomnia, and suicidal thoughts. Since talking about mental health
is still considered a stigma, we can say the problem is much bigger than we think. These past two years with the COVID-19 pandemic have
also caused a surge in these mental health problems. Distant education, offline classes, social distancing rules, and other pandemic measures
have affected the level of anxiety and depression that the students and staff experience. Unfortunately, it seems that we are in the midst of
an extensive mental health crisis. Although marginalized groups and minorities can be more vulnerable, anyone can experience these issues
throughout academia.

Today, university students face challenges, unlike any other generation that came before them. The education costs are rapidly rising, and the
competition for a limited quota is tough. The pandemic also poses a big uncertainty in terms of the economic, political, and social climate.
The students are not only responsible for managing their academic programs, but also have to take care of their well-being amid all their
responsibilities. Financial difficulties can also be a huge burden for the students and aggravate their mental health issues. Unfortunately, many
students do not have job security after graduation. Therefore, financial hardships and fear of future unemployment may contribute to mental
health concerns such as anxiety. The phrase “publish or perish” draws attention to the importance of making as many publications as possible
to increase the scientific reputation of researchers in academia. This idiom expresses the off-the-record pressure that academics are subjected
to. Early signs and symptoms of mental health issues can easily be masked by the established cultures of academia, such as overworking,
productivity, and perfectionism. Signs of emotional distress are often seen as weakness or deemed irrelevant. People with mental health issues
can be cast aside from academic circles and can be seen as not suitable to be in an academic position. Furthermore, students and staff may put
their well-being aside and push their limits for the sake of being productive.

Everyone in the academic community has a responsibility to protect the mental health of themselves and the people around them. We need to
take action to abandon the toxic cultures and traditions that we have been taught as much as we can and create a healthier work environment
for future generations. We must protect and nurture enthusiastic students who are just starting in academia. We should try to educate ourselves
to recognize the early signs of emotional stress in advance.

Beliz Kogyigit

Editor-in-Chief, Turkish Medical Student Journal
Trakya University School of Medicine, Edirne, TURKIYE
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HPV, HPV VACCINATION WORLDWIDE AND CURRENT STATUS OF
HPV VACCINATION IN TURKEY: A LITERATURE REVIEW

Janset Ozdemir! ©®, Mert Yiicel' ®, Sarper Kizilkaya' ®, Gizem Yildinm2 ®, Irmak irem Ozyigit' ®,
Zerrin Yulugkural3
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ZBa§kent University School of Medicine, Ankara, TURKIYE
3Trakya University School of Medicine, Department of Infectious Diseases and Clinical Microbiology, Edirne, TURKIYE

ABSTRACT

Human papillomavirus is the most common sexually transmitted viral infection in the world. The infection can cause cancers of the anus, vulva,
vagina, penis, and oropharynx. There are more than one hundred subtypes of human papillomavirus, of which thirteen are the high-risk types that
may cause cancer. Human papillomavirus 16 and 18 are the main types that are noted as high-risk, causing cancer and neoplasia. Cervical cancer is
the fourth most frequent cancer among women worldwide, yet it is preventable and treatable when diagnosed early. Almost all cervical cancer cases
are linked to infection with high-risk human papillomavirus subtypes, which are extremely common. Cervical cancer occupies a large place in cancer
screening, diagnosis, and treatment. It is critical to include the vaccine in national vaccination programs in order to increase herd immunity to human
papillomavirus. The human papillomavirus vaccine should be made accessible to everyone, as well as screening tests for human papillomavirus-
related diseases. The awareness of human papillomavirus vaccines in immunization programs by health authorities can significantly increase the
acceptability of the vaccine in communities. As of May 2022, the human papillomavirus vaccine is not included in the national vaccination program
in Turkey. In our study, we have compiled why the human papillomavirus vaccine should be included in the vaccination calendar in Turkey, within the
scope of the latest research on this subject.

Keywords: Cervical cancer, vaccination, human papillomavirus, viral infection, public health

INTRODUCTION Human papillomavirus is transmitted through sexual contact
or mucosal contact with an infected area (1). Various methods
such as condom use, avoidance of direct contact, testing, and
vaccination can be used to prevent the spread of HPV and
the risk of cancer (2). Most countries have included the HPV
vaccine in their vaccination calendar in order to reduce the
economic burden of HPV (4). In our study, we presented general
information on HPV and its vaccination, and have compiled why
the HPV vaccine should be included in the vaccination calendar
in Turkey, within the scope of the latest research on this subject.

Human papillomavirus (HPV) is a group of viruses that are
common all over the world. There are more than one hundred
subtypes of HPV, of which 13 are high-risk subtypes that can
cause cancers of the epithelial mucosal surfaces (1). There is
evidence that HPV causes cancers of the anus, vulva, vagina,
penis, oropharynx, and cervix (2). Cervical cancers are the fourth
most common type of cancer encountered in women worldwide
(3). Two types of HPV (HPV16 and 18) are known to cause 70%
of cervical cancers and pre-cancerous lesions (3).
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EPIDEMIOLOGY

Human papillomavirus related diseases are the most common
sexually transmitted viral infections in the world. It is accepted
that most sexually active people are infected with at least
one type of HPV at some point in their lives (5-7). The peak
prevalence of HPV among young women is at the ages of 20
to 24 (8). However, the prevalence of HPV remains steady
among men in all age groups (9, 10). In addition to cervical,
penile, anal, vaginal, vulvar, and oropharyngeal cancers, HPV
is associated with respiratory papillomatosis and anogenital
warts (7). According to a systematic review of thirty-two
studies conducted around the world, the annual incidence of
anogenital warts ranged from 160 to 289 cases per 100,000
(11). The infection is transmitted through close skin-to-skin
contact, most commonly through sexual contact (7). It can be
transmitted by skin-mucous contact to the genital areas of the
infected area of the person, such as the penis or female external
genitalia, or areas such as the mouth and anus (7). Moreover,
autoinoculation can occur from one part of the body to another
(12).

Eighty-four percent of new cervical cancer cases and 90% of
mortalities occur in middle- and low-income countries (13).
Almost all cervical cancer cases are linked to infection with
high-risk HPV (3). According to the World Health Organization
(WHO), cervical cancer was diagnosed in around 570,000
women worldwide in 2018 and about 311,000 women died
from the disease (3, 14). While the incidence of cervical cancer
is relatively high in Central and Eastern European countries,
around 14.9 cases per 100,000, it is lower in Western European
countries with 6.9 cases per 100,000 (15). Turkey, on the other
hand, has an age-adjusted incidence, which is 4.3 per 100,000
and its mortality is 1.7 per 100,000 (16). In addition, HPV16
and HPV18 are responsible for 75.4% of HPV-positive invasive
cervical cancer cases in Turkey (17).

CLINICAL PRESENTATION

Human papillomavirus, a non-enveloped capsid virus with
double-stranded DNA, enters the human body through cracks in
the epidermis (18). Chronic infection, local infection, or dysplasia
are degenerative changes that occur before malignancy (19).
Regardless of gender, HPV can cause conditions and diseases in
humans (20). HPV exposure can cause benign warts and cancers,
though having no evident disease is more common (21). The
immune system can recognize HPV and cure HPV infection
(7). Therefore, HPV does not lead to the aforementioned
conditions every time (7). In some cases, HPV was cleared from
the body within two years (22). However, in organ-transplant
and immunosuppressed patients, HPV-related diseases present
themselves more frequently (e.g., anal cancer ratio of HIV-
infected men is greater than HIV-negative men) and more
complex due to widespread clinical presentations, creating a
much larger burden (7, 23).
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HPV-associated Cancers

Human papillomavirus is known to cause two main types
of cancer: mucosal and skin (24). HPV is as a risk factor for
oropharyngeal, anal, penile, and cervical cancers (25, 26). Benign
lesions are more frequent even though high-risk types can also
be detected in the head area, such as squamous cell carcinoma
being the most common cancer of the oral cavity (27). HPV
causes cervical cancers more commonly, though penile cancer
rates of 20-60% are not negligible (28).

Cervical cancer is the only one that was admitted to the routine
screening among HPV-associated cancers (3, 29). Especially
HPV16 and 18 variants have a strong relationship with cervical
cancer (19, 22, 30). It is estimated that 96% of cervical cancers
are due to HPV (24). After the initial HPV exposure, precancerous
lesions followed by cervical invasion create cervical cancer (29).
The primary risk factor for cervical cancer is the male partner’s
sexual behavior (29).

TREATMENT

There is no generally accepted treatment for symptomatic HPV
infection, though clinical studies continue to overcome this
gap (31). Gene-Eden-VIR/Novirin is among those studies and
achieved decreased time for HPV clearance with no adverse
effect in one of its clinical trials (31).

Genital warts tend to regress by themselves with or without
treatment due to their benign nature (7). Treatment of genital
warts includes topical medications (podofilox gel, imiquimod
cream, sinecatechins ointment) and only avails presenting
symptoms (7, 32). Cryotherapy is another method to deal
with warts, but, for widespread cases, surgical approaches are
recommended (7, 32).

Radiotherapy, chemotherapy, and surgical removal of the
infected tissues/organs are alternatives to manage to treat HPV-
related cancers (33). For cervical cancer, different outcomes can
be obtained depending on cancer staging, and it is easier to
achieve complete resolution in stage 1A, while palliative care
is the only option in stage 4B (21, 32). The desire for fertility,
size of the tumor, and age of the patient may also affect the
treatment plan of cervical cancer (7). Cisplatin is the primary
option for chemotherapy, and cetuximab-based treatment
could be an alternative for it (21, 34).

Notably, there are studies on therapeutic vaccines aiming to
target HPV proteins and create an immune response without
needing any further surgeries (35). However, there are still
obstacles ahead, and currently, there is no approved therapeutic
vaccine in use (35). Targeting E6 and E7 oncoproteins is in
development for anal cancer besides many other epithelial
neoplasms (36). Also, for penile cancer, studies targeting the
HPV pathway with T-cell therapy in addition to chemotherapy
are ongoing (28).
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PROPHYLACTIC VACCINATION

Vaccines came into use mainly in the 20™ century, and their
impact on public health and mortality reduction was enormous
(37). In general, elimination studies are carried out with vaccines
against fourteen main diseases worldwide (38). A standardized
vaccination scheme that focused on child vaccination was
established within the scope of the Expanded Programme on
Immunization (EPI) implemented by WHO in 1977 (38). This
scheme has been expanded for different diseases in accordance
with endemic countries and developing technology (38).
Countries also have immunization programs associated with
EPI and these vary depending on regional and country policies.
Moreover, the HPV vaccine is included in vaccination programs
in some countries (38).

Human papillomavirus vaccines are used for recognizing the
natural immunity toward L1 capsid protein and providing
antibody protection (39). The vaccines include L1 major capsid
proteins that resemble HPV particles (38). There are three
licensed vaccines against disease-causing HPVs: divalent
Cervarix (HPV16 and 18), a tetravalent Gardasil (HPV6, 11, 16,
and 18), and a nine-valent Gardasil 9 (HPV®, 11, 16, 18, 31, 33,
45, 52, and 58) (38, 40). All three contain the two high-risk
HPV subtypes (HPV16 and 18). Furthermore, Gardasil prevents
infections of HPV6 and 11, which are responsible for 90% of
genital warts, and Gardasil 9 inhibits five more HPV subtypes
that are responsible for 10% to 20% of cervical cancers (40).
HPV vaccines are projected to be a profitable option primarily
to reduce the incidence of cervical cancer and anogenital HPV
infections (41).

World Health Organization aims to vaccinate 90% of all girls
by the age of 15 years, to screen 70% of women aged 35-45
years twice, to ensure that at least 90% of all precancerous
lesions detected during screening are cured. Thus, it aims to
reduce the age-specific incidence of cervical cancer to less
than 4 per 100,000 women worldwide (42). American Cancer
Society recommends HPV vaccinations to girls and boys aged
9-14 years and young male adults and suggests HPV vaccines
for young female adults aged 14-26 years to be recommended
by consulting with healthcare professionals and making a
clinical decision after the risks are understood. WHO does not
recommend HPV vaccination primarily to males and argues that
priority should be given to females at risk of cervical cancer.
However, the Centers for Disease Control and Prevention (CDC)
suggest the Gardasil vaccine for young males (40). In addition,
WHO does not recommend HPV vaccination during pregnancy,
especially considering the risk of spontaneous abortion (43).

Global Policies

Human papillomavirus infection constitutes approximately 2%
of the total cancer burden in more developed countries and
almost 7% in less developed countries (38). Different policies
are followed regarding HPV vaccination around the world. HPV
vaccines for girls are on the vaccination schedule in forty-five
countries, mostly in Europe (38). These HPV vaccines on the
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vaccination schedule are covered by various insurance systems
of the countries (38). Besides, there are licensed HPV vaccines in
more than a hundred countries (40). The thirty countries that are
apartof the European Economic Area all had the HPV vaccination
introduced in their national vaccination programs, except for
Romania where it was introduced in 2008 but discontinued after
low rates of public acceptance (44, 45). Three HPV vaccines
have been licensed in Europe: bivalent, quadrivalent, and
nonavalent, publicly known and marketed as Cervarix, Gardasil
4 or Silgard, and Gardasil 9, respectively (46). Poland is the sole
country in the European Union that requires full out-of-pocket
payment for HPV vaccination (45). In Slovakia, the amount of
required payment varies between the types of licensed HPV
vaccines (45). In other countries, vaccination is provided free of
charge (44). In the United States of America, the Vaccines for
Children program funded by the federal government is the main
way for children who otherwise do not have access to vaccines,
to receive HPV vaccination (47). Although the program provides
vaccines at no cost, it only covers children under 18 years of age
who are uninsured, Medicaid-eligible, a program that provides
health coverage to low-income American citizens, or American
Indian/Alaska Native (47, 48). Even though the vaccination can
be started at the age of 9 years, the CDC recommended age is
11-12 years (47). The nonavalent vaccine (Gardasil 9) is the only
HPV vaccine currently authorized by the federal United States
government (49). In Latin America where 64,000 new cases
of cervical cancer and 26,000 deaths from it were reported
each year, nine countries remain to have introduced the HPV
vaccine as of December 2016 (Costa Rica, Cuba, Dominican
Republic, El Salvador, Haiti, Guatemala, Martinique, Nicaragua,
and Venezuela) (50). China has no HPV vaccination program
(51). Bivalent HPV (Cervarix), quadrivalent HPV (Gardasil), and
nonavalent HPV (Gardasil 9) are all licensed in China, but they
are reported to be expensive and in limited supply (51). In India,
similar to China, despite the recommendation by the National
Technical Advisory Group on Immunization an HPV vaccination
program has not been implemented as of 2018 (52). As of
June 2019, nine Sub-Saharan African countries have included
HPV vaccination in their National Immunization Programs:
Botswana, Lesotho, Rwanda, Sao Tome and Principe, Senegal,
Seychelles, South Africa, Uganda, Mauritius, and twenty-two
additional countries have HPV vaccine demonstration projects
in motion (53). Both of these statistics are in a prime position to
increase considerably as international organizations such as the
Global Alliance for Vaccines and Immunization and the Program
for Appropriate Technology in Health, along with the WHO and
United Nations Children's Fund, have generated substantial
momentum around HPV vaccination in Sub-Saharan African
countries (54).

Global Awareness and Acceptability

Even though its effectiveness is debated, increasing the
knowledge of HPV is suggested as one of the methods to
improve HPV vaccine uptake (55). Awareness and acceptability
of HPV vaccination have been major factors in the success of
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individual countries’ vaccination programs, one example of
this being the Romanian HPV vaccination program falling out
due to a low level of public acceptance (44). A major part of
the public perception of HPV vaccination is the view of parents
(55). Parents of adolescents who had no intention of having
their children vaccinated in a 12-month window expressed their
reasoning as their child not being at a proper age for vaccination
while closely associating it with the age of sexual activity (56).

The emergence of social media and the transition of a new
generation into adulthood has shown the potential to positively
affect awareness of HPV (57, 58). Although social media creates
a more comfortable environment for sharing knowledge on HPV
and enables the general public to engage with more information,
social media can be used to spread negative content as well
(58). Positive content on social media about HPV and HPV
vaccination was reported to be associated with greater vaccine
coverage, and the negative content on it had adverse effects on
its public perception (58). With these in mind, it is important to
note that positive content about HPV was able to reach larger
audiences compared to its negative counterpart (57, 58).

Evaluation of the Current Status of Turkey

World Health Organization recommends nationwide screening
of cervical cancer in all countries (38). According to the national
cancer screening standards in Turkey; every woman between
30 to 65 years of age should be screened with HPV-DNA and
Pap smear test every five years (38). Screenings are carried out
free of charge at Cancer Early Diagnosis, Screening and Training
Centers, Family Health Centers, Community Health Centers, and
Healthy Life Centers (38). WHO recommends the administration
of two doses of vaccination to girls, 6-12 months apart, before
sexual intercourse (between 9-14 years of age) (38). However,
HPV vaccines are not included in any vaccination program
in Turkey. There are two main interventions in the country's
policies in the fight against cervical cancer in general (59). First
of which screening tests are developed for early diagnosis
as a secondary prevention tool, and secondly, vaccination
is developed to prevent long-term infection of the agent,
which is a primary prevention tool, and its transformation
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into cancer (59). The decisive factor in including HPV in the
vaccination program is whether it is cost-effective. The main
argument for cost-effectiveness is the years of life gained by
preventing deaths (38). There are not many studies conducted
on the cost-effectiveness of the HPV vaccine in Turkey.
However, according to Sézmen et al. (60), it was seen that
administering two doses of vaccine alone is cost-effective, while
vaccination without expanding the current screening program
is less so. Additionally, a cost-effectiveness study found that
HPV vaccines are very cost-effective to administer in the
general population (38). Furthermore, in various survey studies
conducted in Turkey, the level of awareness of certain groups
about HPV infection, screening, and vaccines was investigated.
The general public's knowledge about HPV vaccines was less
than their knowledge about cervical cancer and screening, and
the most conscious group was found to be health personnel.
The group with the least awareness about HPV infection and
vaccines is adolescent girls. The results are shown in Table 1
(61-67). In different questionnaires, physicians and students
were asked about HPV vaccination-related questions, such as
awareness about HPV vaccination, thoughts about their fees,
and HPV vaccines being included in the national immunization
program was investigated. In general, the results of the surveys
with the most supportive responses from students (medical,
midwifery, etc.) and physicians are shown in Table 2 where
only about 7% of midwifery students are aware of the fact that
vaccination may prevent cervical cancer (68-76). Moreover,
according to a survey study conducted by Adigiizel et al. (70),
the most common reason for the low HPV vaccination rate in
Turkey was that HPV vaccines were not included in the national
vaccination program.

Itisimportant to include the HPV vaccine in national vaccination
programs to increase herd immunity to HPV (77, 78). This
will not only help to eliminate socio-economic inequalities
in access to vaccines but also reduce the prevalence of HPV-
related diseases. Thus, it will contribute to more efficient use of
resources in the health system (77). Early diagnosis of cervical
cancer is of great importance for effective treatment (79).

Table 1: A review of several studies conducted in Turkey that examined the general knowledge on HPV.

Number of

Heard about

Heard about Heard about  Heard about HPV

Study, year Population participants  pap smear (%) ?oe/r;/lcal cancer ey (%) vaccination (%)
(4

Pinar et al. (61), 2010 Patients admitted to OB/GYN 471 78.8 92.6 N/A 57.7

Ozan et al. (62), 2011 Patients admitted to OB/GYN 336 51.8 86.6 33.6 44.6

Getin et al. (63), 2014 Adolescent girls 501 N/A 342 222 7

Gorkemetal. (64), 2015 |1eaith personnelin the 192 97.9 89.1 917 85.4
university hospital

Adigiizel et al. (65),2016  Patients admitted to OB/GYN 426 N/A 55.4 39.4 33.1

Kirtincd et al. (66), 201 " others of 10-15-year-old 100 88 91 53 67
daughters

Celik (67), 2018 Parents of children aged 518 5 N/A 64.8 26.9 207

years

HPV: Human papillomavirus, OB/GYN: Obstetrics and gynecology, N/A: Not available
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Table 2: The opinions of students and physicians on HPV vaccination-related questions.

HPV Would HPV vaccination
L. HPV recommend . HPV
vaccination L. .. should be in L.
Study, year Population Number of prevents vaccination HPV vaccination the national vaccination is
’ participants . is expensive  to their . also in use for
cervical cancer X vaccination o
(%) (%) patients/ program (%) males (%)
relatives (%)
;gg';'m etal. (68), Pediatricians 438 76.9 76.9* 91.1 N/A 77.4
ggﬁ’;‘ec' etal (69), e doctors 208 673 41.8* N/A 827 90.4
gg;gsuz‘*l etal (70). b giatricians 90 N/A 17.8* 38.9 N/A 456
F;ﬁ')lcgoﬁzkak’z etal \ldwifery students 257 6.6 N/A 78.4 852 N/A
Aydin (72), 2019 Family physicians 247 57.9 24.7% 35.2 51 425
Nursing, midwifery,
Basli et al. (73), 2019 nutrition-dietetics 287 N/A 9.8% N/A 87.1 49.1
students
Sgdzegq etal. (74), Medical students 85 100 93 98 94 98
Emre et al. (75),2020  Medical students 780 N/A 25.9* 74.2 69 79.7
Tasar et al. (76), 2021  Pediatricians 98 N/A 7.0% 60.2 N/A 84.7

HPV: Human papillomavirus, N/A: Not available

*The reason for not recommending/getting HPV vaccination is that the patients/participants could not afford it due to the price of the vaccine.
**The percentages indicate/show the group of participants who agrees with the given statements.

Early diagnosis of HPV-positive individuals by popularizing
screening tests may alleviate the problems associated with
HPV-related diseases, but it is clear that it is not a sufficient
strategy alone for the formation of herd immunity.

According to a statement made by the Turkish Medical
Association in 2019, in cancer screening programs in Turkey,
it is seen that the resources and labor spent are not used
appropriately, as there are data losses and monitoring problems
(80). In another statement by the Turkish Medical Association
in October 2021, it was requested that HPV vaccines be
added to the national vaccination program free of charge, in
addition to national screening, to prevent avoidable diseases
and deaths (81). As the spread of the vaccine will reduce
HPV-related diseases, it may create an opportunity for more
efficient resources and workforce management (82). However,
data losses and monitoring problems are a concern for future
research and public health. To prevent future cases and reduce
the prevalence of HPV-related diseases, the HPV vaccines should
be made accessible to everyone, as well as screening tests.

Studies conducted with different populations in different
regions of Turkey reveal that participants’ awareness of HPV,
cervical cancer, and HPV vaccines is not at a sufficient level,
and the prevalence of HPV is similar to other studies in the
literature (83-85). A study conducted in Denmark revealed that
although there is free access to the vaccine, vaccination rates
are affected by the socioeconomic and educational levels of the
families (86). This indicates that free access to the vaccine is not
a sufficient factor on its own, thus it is also important to work
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on raising social awareness. As of May 2022, the HPV vaccine
is not included in the national vaccination program in Turkey
and it is not a vaccine that can be accessed by everyone due
to its cost. Although there are requests from time to time to
increase awareness of HPV and to include HPV in the national
vaccination program with the support of non-governmental
organizations and social media campaigns, there has been no
development in this direction yet.

CONCLUSION

Due to its carcinogenic types, HPV occupies a large place
in cancer screening, diagnosis, and treatment and creates a
demand for prevention methods worldwide (25). The wide
spectrum of genital cancers, various clinical presentations,
the possibility of malignancy, and the vaccine still not being
available to the entire population make it an important issue to
deal with, especially in low-income countries (21, 35).

In conclusion, the inclusion of HPV vaccines in vaccination
programs by health authorities and policies can encourage
community acceptance of HPV vaccines. Especially, the
participation of countries that do not have HPV vaccines in their
national vaccination programs will be an important initiative in
terms of protecting public health. In this context, the inclusion
of the HPV vaccine in the national vaccination program of
Turkey will contribute to the protection of public health with
more efficient resource management.
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ABSTRACT

Aims: Although the coronavirus disease-2019 (COVID-19) pandemic has created various health problems in many people, it has also caused
disruptions in the clinical management of patients with existing cancerous diseases. This retrospective cohort study aims to observe the impact of
the COVID-19 pandemic on positron emission tomography/computed tomography (PET/CT) utilization, which has an important role in the diagnosis,
staging, and follow-up of cancer patients.

Methods: The data of 6,053 patients who have undergone PET/CT imaging from 2019 to 2021 at the Nuclear Medicine Department of Trakya
University School of Medicine was analyzed. To examine the situation before and after COVID-19 pandemic, we compared the data of 6-month
periods from March 11 to September 8, from 2019 to 2021, starting from March 11, 2020, when the first case was seen in Turkey. Patients' age, type
of cancer, and date of the PET/CT scans were recorded.

Results: The mean ages of the patients admitted in 2019, 2020, and 2021 were 61.93£13.09, 61.16+13.29, and 61.57+13.78 years, respectively.
Bronchus and lung cancer were the most common cancer type regardless of year or age group, with an average of 29.37%. The second and the third
most common types of cancer were breast cancer with 9.60% and prostate cancer with 8.31%, respectively. When compared with April 2019, PET/
CT scan numbers declined in April 2020. We observed a negative correlation between the number of PET/CT scans and the number of COVID-19
cases from week one through week five.

Conclusion: The COVID-19 outbreak had an important effect on PET-CT scans performed at Trakya University School of Medicine.

Keywords: COVID-19, PET-CT scan, pandemic

INTRODUCTION supplemental oxygen, etc. (2). The number of non-COVID-19
patients coming to hospitals for urgent needs has decreased
significantly, as healthcare resources are predominantly reserved
for the demands of COVID-19 patients and outpatients had a
fear of contracting the virus from hospitals (3). Medical imaging
centers and radiology departments have also been negatively
impacted by public policies prioritizing COVID-19 patients, with

Ever since the World Health Organization declared the spread of
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
a pandemic, many countries imposed new restrictions against
its spread (1). Clinical management of coronavirus disease-2019
(COVID-19) at hospitals offers various medical treatments and
supportive care options such as mechanical ventilatory support,
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many seeing declines in medical imaging case volumes (4).

Cancer, medically known as a malignant neoplasm, is either
the first or second cause of death before reaching the age of
70 in majority of countries (5). Early diagnosis of the disease
vastly increases the chance of effective treatment, and various
screening tests can be used (6). Positron emission tomography/
computed tomography (PET/CT) is a screening test introduced
in the first decade of the 271 century and gaining popularity
among researchers working on oncology (7). PET can detect
tissue metabolism disorders, and CT shows changes in
structures (8). This imaging technique is currently the most
popular because of its advantages. PET/CT is highly effective in
detecting metabolically active malignancies due to its increased
specificity and sensitivity (9).

This retrospective cohort study aims to observe the impact
of the COVID-19 pandemic on PET/CT use by investigating
the relationship between PET/CT imaging volume and weekly
COVID-19 cases.

MATERIAL AND METHODS

This retrospective cohort study was approved by the Scientific
Research Ethics Committee of Trakya University School of
Medicine (Protocol Code: TUTF-BAEK 2022/02).

Patients who underwent PET/CT imaging at the department
of nuclear medicine of Trakya University School of Medicine,
between March 2019-August 2021 were retrospectively
evaluated. Patients who underwent F-18 fluorodeoxyglucose
PET/CT and 68-Ga labeled prostate-specific membrane antigen
PET/CT imaging for oncological diagnosis, staging, restaging,
or treatment response, and whose demographic data could be
obtained, were included in the study.

Data was analyzed for 6-month periods from March 11 to
September 8, for the years 2019, 2020, and 2021. The weekly
variance in the number of PET/CT scans in correlation to
confirmed COVID-19 cases in Turkey was investigated. The
data regarding patient demographics were classified by age
and the type of malignancy. The mean age of the patients was
calculated to investigate the effects of the COVID-19 pandemic
on patients admitted to the hospital for PET/CT scans.
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Statistical Analysis

The statistical analysis was performed using IBM SPSS version
27.0 (SPSS Inc., Chicago, IL, USA). Microsoft Excel (version
16.50) and Graph Prism (GraphPad Prism version 8.0.0 for
Windows, GraphPad Software, San Diego, California USA)
were also used in the statistical analysis of our study. Simple
linear regression was used to evaluate the relationship between
weekly COVID-19 cases and the weekly number of procedures.
The Mann-Whitney U test was used to determine the difference
in the number of performed PET/CT scans from 2019 to 2021.
The data of patients aged 65 years and older were evaluated
separately, in order to get a better sense of the effects of the
COVID-19 pandemic on high-risk age groups. The test was
utilized to see if there were any associations between the
6-month periods from March 11 to September 8, from 2019
to 2021, especially after the first confirmed case of COVID-19
was declared in Turkey in March 2020. A p-value of <0.05 was
considered to be statistically significant.

RESULTS

In this retrospective study, 6,053 patients were included.
Malignant neoplasm of bronchus and lung was the most common
diagnosis in 2019, 2020, and 2021 with a total percentage of
29.37%. The top ten most common causes of referrals were,
in descending order: bronchus and lung cancer, breast cancer,
prostate cancer, specified and unspecified types of non-Hodgkin
lymphoma, disseminated malignant neoplasms, colon cancer,
laryngeal cancer, rectal cancer, stomach cancer, multiple
myeloma, and malignant plasma cell neoplasms, respectively.
The percentage of each diagnosis by year is shown in Table 1.

The mean ages of the patients admitted in 2019, 2020, and
2021 were 61.93+13.09, 61.16+13.29, and 61.57+13.78 years,
respectively. The mean age of all three years was 61.56+13.39
years. The number of admissions by age intervals (<18, 18-
65, >65 years) was also analyzed, and the only statistically
significant decrease was observed in the number of patients aged
over 65 years in the first year of the pandemic compared to the
previous year (p=0.008). The number of patients over 65 years
was 942, 821, and 957 in 2019, 2020, and 2021, respectively.

Table 1: The percentages of ten most common cancer types.

2019 (%) 2020 (%) 2021 (%) Total (%)
Bronchus and lung cancer 30.82 31.32 26.25 29.37
Prostate cancer 8.27 6.55 10.00 8.31
Non-Hodgkin lymphoma 7.89 774 7.28 7.63
Breast cancer 7.50 11.48 1213 9.60
Disseminated malignant neoplasm 7.45 774 7.52 7.57
Colon cancer 474 3.90 3.40 4.01
Laryngeal cancer 3.05 2.81 3.15 3.01
Rectal cancer 2.81 3.06 2.52 2.46
Stomach cancer 2.66 2.23 1.65 2.18
Multiple myeloma and malignant plasma cell neoplasms 2.61 213 1.65 2.26
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The age distribution of the patients was seen as follows: 1% of
the patients were under 18 years, 44.9% of the patients were
over 65 years, and the majority of the patients were between
18-65 years with a rate of 53.4%. The age data of 0.7% (42
patients) of the patients' could not be reached. Considering
the most common diagnoses in patients aged under 18 years,
between 18-65 years, and 65 years and over in 2019, 2020, and
2021, it can be said that bronchus and lung cancer is the most
common cancer type regardless of age groups.

When each cancer group (ten most common types in 2019)
was evaluated by years (Figure 1), it was seen that there was
a decrease in the number of bronchus and lung cancer, non-
Hodgkin lymphoma, prostate cancer, colon cancer, laryngeal
cancer, and multiple myeloma cases. Only breast cancer and
rectal cancer cases were increased in 2020.

The number of COVID-19 cases has increased until the 2™
week of April 2020 and reached the peak, while the number of
patients undergoing PET/CT scanning has shown a statistically
significant decrease (p=0.008). In the following weeks, it is seen
that the number of cases started to decrease and the number of
patients screened began to increase. After mid-June 2020, it can
be said that both the number of cases and screening admissions
remained stable on average. In general, there was a decrease in
the number of scans at the beginning of the pandemic, and as
the number of COVID-19 cases decreased, applications for PET/
CT scans started to increase again (Figure 2). Neither in 2020
(p=0.390) nor 2021 (p=0.410) did this initial decline in the total
number of PET/CT scans following the COVID-19 outbreak was
statistically significant. However, the increase in the number
of weekly COVID-19 cases resulted in a decline in procedures
performed through 2020 (p=0.001).

DISCUSSION

Given the severity of the clinical consequences of COVID-19 for
cancer patients, clinicians had to decide whether to continue
or delay cancer screenings as planned to reduce the risk of
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Figure 1: Number of patients regarding each of the most common ten
cancer types in 2019, 2020, and 2021.
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infection, especially during the initial outbreak of the new SARS-
CoV-2 (10). Compared to April 2019, we observed a significant
decrease in the total number of PET/CT scans in April 2020,
which may have occurred due to insufficient knowledge of the
epidemiological and clinical features of the new disease. A slight
decrease was observed in the number of PET/CT scans in April
2021 compared to 2019, but the numbers were still higher than
in 2020 in the same period. This slight increase may have been
due to extensive research on COVID-19, the development of
vaccines against the virus, and the general public's adaptation
to the pandemic, which provides healthcare professionals with
information to combat the new disease. Despite the initial
decrease in the total number of PET/CT scans following the
COVID-19 pandemic, no significant reductions were detected
in 2020 or 2021.

Older adults are at higher risk for adverse clinical outcomes
of COVID-19 (11). After the first outbreak, in April 2020, a
significant decrease was observed in the number of PET/CT
scans of patients over the age of 65 compared to baseline.
However, there was no significant decrease over the following
year. Similarly, no significant change was observed in patients
under the age of 18 and between the ages of 18-65.

The COVID-19 pandemic has had different effects on the imaging
of certain types of cancer. According to Table 1, among the
ten most prevalent cancer types we looked at, the percentage
of cases screened for six types of cancer (i.e., prostate cancer,
colon cancer, stomach cancer, laryngeal cancer, non-Hodgkin
lymphoma, and multiple myeloma and malignant plasma cell
neoplasms) decreased while the percentage of other four types
(i.e., bronchus and lung cancer, breast cancer, rectal cancer,
and disseminated malignant neoplasm) increased. The highest
decrease in the percentage of screened cases was observed
in prostate cancer by 1.72% and the highest increase in the
percentage of cases screened was observed in breast cancer
by 3.98%. In parallel with our study, Kaufman et al. (12) also
showed a decrease in new cases of same six cancer types during
the COVID-19 pandemic period.
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Figure 2: Number of PET/CT scan procedures performed and confirmed
COVID-19 cases in Turkey between March 2020 and September 2020.
PET/CT: Positron emission tomography/computed tomography, COVID-19:
Coronavirus disease-2019
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It was estimated that the imaging volume for radiology
applications would decrease by 50-70% in the first 3-4 months
of the pandemic (13). Although our data show that PET/CT
scans were not affected by this magnitude, the increase in the
weekly number of COVID-19 cases still resulted in a decrease
in procedures performed in 2020. On March 11, 2020, the
first confirmed COVID-19 case was reported in Turkey. There
was a significant decrease in the number of PET/CT scans
from week one to week five, with a negative correlation as
expected with the number of confirmed COVID-19 cases. The
negative correlation between the transactions performed
and the confirmed cases lasted for eight weeks. This instant
volume loss can be interpreted as a result of the government-
issued “stay at home” order for people aged 65 years and over
on March 21, 2020. Another reason would be the anxiety of
patients and their caregivers since even from the beginning of
the outbreak, cancer patients were placed in high-risk groups
which are most likely to die due to developing severe symptoms
of COVID-19. However, one study showed that, among the five
different imaging models, PET/CT scans were the least affected
because oncological patients needed continuous and immediate
treatment (14). Eleven weeks after the first confirmed case of
COVID-19 patient in Turkey, improvement in imaging volume
began to be seen, but it would be wrong to interpret this as
a complete recovery, as after increasing for five weeks, the
number of performed procedures showed irregular increases
and decreases, regardless of the increasing number of COVID-19
cases. It would not be wrong to say that the public has adapted
to the pandemic as time has passed and that the relaxation of
social distancing regulations in the summer months of the year
2020 led to an increase in COVID-19 cases and a simultaneous
increase in PET/CT scans.

A possible limitation of this study may be the small number of
patients under 18 years of age and the lack of age-related data
for 42 patients. Another limitation is that the analyzed data
were obtained from only one hospital. Multicenter studies will
provide a better understanding of the impact of the COVID-19
pandemic on nuclear medicine and radiology departments on a
national or global scale.

CONCLUSION

The COVID-19 outbreak had a statistically significant effect
on PET/CT scans, especially in the first weeks of the outbreak.
Different cancer types were affected differently. There were
no statistically significant changes in the number of scans
performed on patients aged 18-65 years.
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ABSTRACT

Aims: Ergogenic substances are nutritional supplements that are commonly used as enhancers of physical activity. The aim of this study is to
examine the use of ergogenic substances and their relationship with physical activity levels in medical and health science students.

Methods: The short form of the International Physical Activity Questionnaire was applied to the students of Trakya University School of Medicine
and School of Health Sciences, and a survey was used to collect data such as height, weight, gender, chronic disease, and ergogenic substance usage.
The survey and questionnaire were conducted online based on voluntary participation. The Shapiro-Wilk, Mann-Whitney U, and Pearson's chi-
squared and Fisher's exact tests were used to evaluate the results. A total of 196 students, of which 76 were male and 120 were female, participated
in this study.

Results: Among the 196 students that participated in this study, the average body mass index of the students was 22.4 kg/m?. Protein powder
and vitamins were found as the most preferred ergogenic substances by the participants. The metabolic equivalent of task scores were calculated
to determine the participants' level of physical activity. Of the participants, 32 (16.3%) were physically inactive, 134 (68.4%) were in the minimally
active group, and 30 (15.3%) were in the physically active group. The mean metabolic equivalent of the task score of all participants was 1,765. The
average metabolic equivalent of task score of those who used ergogenic substances was found to be significantly higher than the average score of
the participants who did not use ergogenic substances.

Conclusion: The results of our study showed that physically active students in medical and health science schools may be more prone to using
ergogenic substances than physically inactive students.

Keywords: Ergogenic substance, medical students, physical activity

INTRODUCTION has increased in recent years (2). Vitamins, minerals, caffeine,
protein powders, creatine, L-carnitine, carbohydrates, and amino

E icaid defined as training techni , bi hanical )
rgogenic aids are detined as training techniques, biomechanica acids are some of the most frequently used substances (3-5).

devices, nutritional support, and pharmacological support that

improve training adaptation and exercise performance (1). Restricted substances such as anabolic-androgenic steroids,
Various nutritional supplements that are used for increasing the beta-2 agonists, erythropoietin receptor agonists, or methods
efficiency and the recovery period of an exercise are considered used by athletes before a competition to gain an unfair
ergogenic substances (2). The use of ergogenic substances and advantage by increasing performance, endurance, or speed are
dietary supplements as sports performance enhancers defined as doping (6). These substances might also be harmful
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since there is a risk they might cause health problems (6). Due
to ergogenic substances being legal, athletes tend to use these
with high-performance expectancy (6). The difference between
these two terms is that doping creates an unfair advantage by
increasing physical and/or psychological performance before
the competition (6).

Due to the increase in the use of ergogenic substances in recent
years, this study aims to reveal the prevalence and perspectives
of ergogenic substance use among medical and health science
students and to understand the relationship between the use of
ergogenic substances and the physical activity levels.

MATERIAL AND METHODS

This study was approved by the Scientific Research Ethics
Committee of Trakya University School of Medicine (protocol
code: TUTF-BAEK 2020/187). This study was carried out online
due to the coronavirus disease-2019 (COVID-19) pandemic
between the dates 9 September 2020 to 14 October 2020, and
218 students from the Trakya University School of Medicine and
School of Health Sciences participated voluntarily by filling out
a 21-question survey regarding height, weight, gender, chronic
disease information, ergogenic substance use, and the short
form of the International Physical Activity Questionnaire-short
form (IPAQ-SF) (Table 1). The answer options were added to
the original IPAQ questionnaire, in order to make the score
calculations easily. The data in the study was obtained from 196
participants since the data of the remaining 22 participants were
found inadequate. The participants' body mass index (BMI) was
calculated.

Participants who stated that they use ergogenic substances
at least once were asked to answer questions about the type
of substances they use, the reasons for their usage, the source
of the information they received about ergogenic substances,
the presence of side effects, whether they affected their sports
performance, and how they obtained the substances. The
results were evaluated overall with the total responses given
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by participants who stated that they weekly used ergogenic
substances.

In addition to this questionnaire, IPAQ-SF was applied to
the participants in order to determine their physical activity
levels. The metabolic equivalent of task (MET) scores were
calculated based on the answers given by the participants (7).

The standardized use of IPAQ is to determine the levels of
exercise and sedentariness of an individual. IPAQ was developed
to determine the physical activity levels of participants between
the ages of 15 to 65, and the validity and reliability study of
IPAQ in Turkey has already been carried out (7, 8). IPAQ has
two forms of administration, long and short forms. The short
form includes 7 questions about time spent sitting, walking,
doing moderate and vigorous physical activities, while the long
form of the questionnaire has 27 questions and categorizes
activities into different aspects such as occupational, household,
leisure, transport, etc. (8). In our study, the short form of the
questionnaire was used for easier application.

The MET score is an indicator of physical activity based on how
long a person exercises per day, how many days per week, and
the type of physical exercise (7, 8). The exercises are divided into
three groups according to IPAQ: vigorous (e.g., weightlifting,
aerobic exercise), moderate (e.g., tennis, speed cycling at
normal speed, swimming), and low intensity (e.g., walking) (7,
8). There are MET coefficients for each category. The coefficient
of vigorous-intensity activity was determined as 8 MET, the
coefficient of moderate-intensity activity was determined
as 4 MET, and the coefficient of low-intensity activity was
determined as 3.3 MET (7, 8).

Participants were divided into 3 groups according to their MET
scores. Participants with a MET score below 600 were considered
physically inactive, those with a score between 600-3000
were considered minimally active, and those with a MET score
above 3000 were considered physically active. The exercise
times of the participants were taken at intervals (for example,
30-60 minutes), and the maximum and minimum MET scores of

Table 1: IPAQ-short form questions and options.

Questions

Options

1A. During the last 7 days, how many days did you do vigorous physical activities

like heavy lifting, digging, aerobics, or fast bicycling?

None, 1day, 2 days, 3 days, 4 days and more

1B. How much time did you usually spend doing vigorous physical activities on

one of those days?

Do not know/Not sure, 30-60 minutes, 60-90 minutes, 90-120
minutes, 120-150 minutes, 150 minutes and more

2A. During the last 7 days, how many days did you do moderate physical activities

like carrying light loads, cycling at a regular pace, or doubles tennis? (Do not

include walking.)

None, 1day, 2 days, 3 days, 4 days and more

2B. How much time did you usually spend doing moderate physical activities on

one of those days?

Do not know/Not sure, 30-60 minutes, 60-90 minutes, 90-120
minutes, 120-150 minutes, 150 minutes and more

3A. During the last 7 days, how many days did you walk for at least 10 minutes at

atime?

None, 1day, 2 days, 3 days, 4 days and more

3B. How much time did you usually spend walking on one of those days?

Do not know/Not sure, 30-60 minutes, 60-90 minutes, 90-120
minutes, 120-150 minutes, 150 minutes and more

4. During the last 7 days, how much time did you spend sitting on a weekday?

Do not know/Not sure, 3-4 hours, 4-5 hours, 5-6 hours, 6-7 hours,
7-8 hours, 8 hours and more

IPAQ: International Physical Activity Questionnaire
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the individuals were calculated according to the responses given
to calculate the MET score.

Statistical Analysis

Minimum MET scores were used in the statistical analysis of
the study with the aim of being more inclusive (7, 8). IBM SPSS
version 28.0.Twas used for statistical analysis. The conformity of
the quantitative datato the normal distribution was examinedvia
IBM SPSS using the Shapiro-Wilk test. The mean BMI, standard
deviation, 95% confidence interval, and median (minimum-
maximum) values were calculated. The Mann-Whitney U test
was used to compare the total MET score between the groups of
ergogenic substance use. The Pearson’s chi-squared and Fisher’s
exact tests were used to compare students’ ergogenic substance
use status according to physical activity categories. The value
of p<0.05 was accepted as the cut-off value of statistical
significance.

RESULTS

Gender distribution of 196 participants included in this
study was found to be 76 and 120, for men and women,
respectively. One hundred ninety one (97.4%) of the participants
were between the ages of 18-24, while 5 (2.6%) were aged 25
years or above. The average BMI of the students participating
in the study was 22.4+3.4 kg/m?. The 95% confidence interval
was found to be between 21.9 and 22.9 kg/m?. The minimum
BMI value was 16.8 kg/m?and the maximum BMI value was 32.4
kg/m?. The BMI of the participants were classified according to
the Obesity Diagnosis and Treatment 2019 Guidelines of the
Turkish Endocrinology and Metabolism Society (9). Twenty one
participants were in the underweight (BMI: <18.5 kg/cm?) group,
131 participants were in the normal (BMI: 18.5-24.9 kg/cm?)
group and 41 participants were in the overweight (BMI: 25-29.9
kg/cm?) group, 3 participants were in the slightly obese (BMI:
30-34.9 kg/cm?) group. There were no participants with BMI
above 35 kg/cm?.

The number of participants who regularly use ergogenic
substances was found to be 21(10.7%). Nine (4.6%) participants
Reasons for Using Ergogenic Substances
= 18%

32%

= 21% —

= 29%

= To increase body muscle mass rapidly
= To increase workout resilience
To supply the high energy needs during exercise

= To help with post-exercise recovery

Figure 1: Reasons for taking ergogenic substances.
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stated that they used ergogenic substances at some point in
their lives, but they do not use them regularly. It was determined
that ergogenic substances are mostly used by the participants
to increase their body muscle mass rapidly (Figure 1). There was
a total of 175 participants who stated that they did not use
ergogenic substances, of which 140 participants stated that
they did not feel the need to use ergogenic substances. Thirty
of the participants said that they found ergogenic substances
to be unhealthy, and 2 of the participants said that they had
read harmful information regarding these substances. Three
participants who do not use ergogenic substances did not
answer this question.

The distribution of ergogenic substance preferences is shown in
Figure 2. There are participants who used different ergogenics at
the same time. Our study determined that the 21 participants
who used ergogenic substances regularly mainly preferred
protein powder 11 (26%) and vitamins 11 (26%). Ten (45.5%)
of our participants obtained ergogenic substances via the
internet and 7 (31.8%) from pharmacies. It was also stated that
ergogenic substances were supplied from supermarkets, sports
facilities, or sports stores. Seventeen (81%) of the participants
stated that they decided to use ergogenic substances by their
preferences, and 4 (19%) stated that they started with the
recommendation of a medically licensed professional.

When the sources of information participants received about
ergogenic substances were questioned, it was found that
among 21 participants who regularly use ergogenic substances,
12 (57.1%) received information through the internet, radio,
television, or social media, 3 (14.3%) from a medical doctor,
and 3 (14.3%) from a dietitian. In addition, 1 (4.8%) participant
received information from a friend and 1 (4.8%) from articles
while 1(4.8%) did not receive any information.

The effects of ergogenic substances on exercise performance
were questioned. Eighteen (85.7%) of the participants who
used ergogenic substances stated that they had a significant
positive or negative effect, and 3 (14.3%) stated that they were
undecided. Eighteen (85.7%) of the 21 participants who used
ergogenic substances stated that ergogenic substances had

Ergogenic Substances

.20 om 2%

° \
= 2% N\ “ "
- 2% \“ = 262
5%

= 5%

= 12%

0
16% " 26%

= Protein powder = Vitamins Creatine = BCAA
= Caffeine Ginseng = Carbohydrate solutions = Protein bars

= Carnitine = Magnesium = Mixed solutions

Figure 2: Preference of ergogenic substances among the participants.
BCCA: Branched-chain amino acids
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a significant effect on their sports performance and a positive
effect on their exercise performance.

In our study, out of the 21 participants who used ergogenic
substances regularly, 8 (38.1%) participants stated that they
did not cease the use of ergogenic substances, 6 (28.6%)
participants stated that they stopped using them and
this negatively affected their sports performance, 4 (19%)
participants stated that they suspended the use, but their sports
performance was not affected, 3 (14.3%) participants did not
answer the question.

The presence of side effects of ergogenic substances was
questioned among 21 participants who used them regularly, 16
(76.2%) stated that they did not observe any side effects, and 2
(9.5%) stated that they experienced side effects such as nausea,
vomiting, and sleep problems, 3 (14.3%) of them did not answer
the question.

According to their MET scores, 32 (16.3%) of the participants
were in the physically inactive group, 134 (68.4%) were in the
minimally physically active group, and 30 (15.3%) were in the
physically active group. The mean MET score of all participants
was determined as 1765.6.

The participants in the study were divided into two groups as
those who used ergogenic substances and those who did not,
and their physical activity levels were compared with the average
MET score. The result of our study showed that the mean MET
score of ergogenic substance users was found to be significantly
higher than the mean score of non-users, as can be seen in Table
2 (p=0.004).

Physical activity categories were compared in accordance
with ergogenic substance usage. It was found that there was
a statistically significant difference in ergogenic substance use
between the inactive, minimally active, and physically active
groups (p=0.003) (Table 3). The data showed that ergogenic
substance use was significantly higher in the physically active
group than in the minimally active and inactive groups (p=0.029
and p=0.002, respectively). Although the use of ergogenic
substances was higher in the minimally active group than
in the inactive group, there was no statistically significant
difference between the two groups (p=0.075).
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DISCUSSION

Students at Trakya University School of Medicine and Health
Sciences were evaluated regarding their physical activeness and
ergogenic substance usage characteristics. According to the
data in our study, it was observed that there was a significant
relationship between the level of physical activity and the use of
ergogenic substances.

Physical activity is defined as at least 150 minutes of moderate
aerobic physical activity or at least 75 minutes of vigorous
aerobic physical activity per week for individuals aged 18-
64 years (10). Physical activity is protective against many
diseases that increase the risk of mortality and morbidity
(10). In terms of obesity assessment, the average BMI values
of the participants were in the normal range. Considering
that these students will work as healthcare professionals,
this is a promising result. However, when the MET scores
of the participants were calculated, it was determined
that only 15.3% of the participants were physically active. This
may be due to the fact that the survey was conducted during
the COVID-19 pandemic and the participants were affected by
the quarantine conditions between September 2020 - October
2020. It would be appropriate to expect a tendency toward
a sedentary lifestyle in university students under quarantine
conditions (11).

Some of the ergogenic substances, which are known to
have hypertrophic effects on the muscles that delay fatigue
mechanisms by acting directly on muscle fibers and therefore
increase sports performance, are gaining popularity (12). This
increase in popularity is not only seen among elite athletes
and students studying in sports departments but also among
amateur athletes and the general public (12). Therefore, studies
investigating the use and effects of ergogenic substances on the
general public and amateur athletes are essential.

In accordance with the aims of this study, the physical activity
levels of the participants using ergogenic substances, calculated
according to their MET scores, were found to be significantly
higher than those who did not use ergogenic substances. The
fact that the use of ergogenic substances is more preferred
in the physically active group may indicate that the need for
nutritional support increases as physical activity increases. This

Table 2: Comparison of MET total scores between groups formed according to ergogenic substance use.

Ergogenic substance use N Mean* Median Minimum Maximum
User 21 25931486 2316 636 5592
Non-user 175 1666+1232 1356 0 9180

MET: Metabolic equivalent of task, *p=0.004

Table 3: Comparison of students' ergogenic substance use according to the physical activity categories.

Physical activity categories

Ergogenic

substance use* Physically inactive participants

Minimal active participants n (%)

Physically active participantsn (%)  Total (n)

n (%)
Users 0(0.0) 13 (9.7) 8(26.7) 21
Non-users 32 (100) 121(90.3) 22 (73.3) 175
Total 32 (100) 134 (100) 30 (100) 196
*p=0.003
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suggests that ergogenic substances are used for their intended
use. However, it has been shown that ergogenic substances,
which can be obtained without a prescription from easily
accessible points such as the internet, pharmacies, grocery
stores, or sports stores, may contain anabolic steroids, even
if they are not specified on the label. This situation leads to
the inadvertent anabolic steroid intake while using ergogenic
substances. For this reason, athletes may be exposed to the
undesirable effects of these substances such as addiction,
hypertension, left ventricular hypertrophy, acute renal failure,
impotence, decreased high-density lipoprotein cholesterol, etc.
(13). Likewise, health sciences and medical students who are
physically active may also be exposed to these effects. Therefore,
it is important to examine the contents of ergogenic substances
in detail before placing them on the market and to ensure that
they are specified on their labels (14).

According to the findings of this study, it was
determined  that the most preferred ergogenic
substances among the students studying at the School of
Medicine and Health Sciences of Trakya University are vitamins
and protein powders. In the results of similar studies, it has been
shown that vitamins or protein powders were preferred most
frequently (3, 15, 16).

Among the 21 participants who claimed to use ergogenic
substances regularly, 18 of them stated that the substances
had a significant positive effect on their exercise performance.
The findings obtained in our study show a higher percentage
of positive impressions than in previous similar studies (1,
16). Ergogenic substances may have positive biochemical or
psychological effects on users, but these surprisingly high
positive impressions perceived by the participants may stem
from the placebo effect.

The increasing use and popularity of these substances may lead
to misuse considering that they can be bought without medical
supervision and prescription. The fact that the participants using
ergogenic substances in this study mostly started to use them
by their own decision differs from the data of similar studies
that show that they often started with the recommendation
of a sports trainer (1). The reason for this may be due to the
fact that similar surveys are mostly applied to individuals who
receive sports and athletics training under the guidance of
a trainer, such as elite athletes or students at the schools of
physical education and sports (1, 16). The scarcity of similar
studies applied to students studying health-related majors has
made it important to carry out studies focusing specifically on
this group.

A limitation of the study could be that, as previously stated, the
survey was conducted during the COVID-19 pandemic and the
participants were affected by the quarantine conditions between
September 2020 - October 2020. It would be appropriate to
expect a tendency toward a sedentary lifestyle in university
students under quarantine conditions.

CONCLUSION

In conclusion, it was determined that health sciences and medical
students using ergogenic substances were more physically
active. The fact that the participants often start to use ergogenic
substances without professional advice shows that the relevant
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population should be more conscious about these nutritional
supplements. The usage of protein powders and vitamins was
found to be most prevalent than the other substances in the
group, and new studies are yet to be conducted to determine
their long-term benefits and harmful effects on health. In
addition, increasing the level of awareness of the people who
will work in the field of health sciences is also valuable in order
to correctly guide society on the usage of these substances.
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CHALLENGES IN DIAGNOSING RENAL INFARCTION:
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ABSTRACT

We aimed to present a renal transplant recipient who did not undergo regular follow-up and therefore developed renal infarction. However, we
aim to emphasize that post-transplantation lactate dehydrogenase levels should be carefully monitored. A 28-year-old male patient with chronic
hypertension and a history of kidney transplantation was admitted to Trakya University School of Medicine, Department of Nephrology with the
diagnosis of cellular renal transplantation rejection. Physical examination showed normal vital signs. No abnormality was detected in urinalysis,
urine culture, and urine microscopic examination. Blood tests revealed increased creatinine and urea levels without a significant increase in lactate
dehydrogenase levels at baseline. As an additional diagnostic tool, Doppler ultrasonography imaging was performed, which revealed normal renal
parenchyma and anatomical features without any evidence of arterial stenosis. Electrocardiography and investigation of troponin levels were
requested. Cardiological findings were normal and no intervention was required. Finally, a contrast-enhanced computed tomography scan of the
abdomen and pelvis was performed with the suspicion of renal infarction. A sickle-shaped hypodense area was observed in the renal anteroposterior
cortex, and a diagnosis of renal infarction was made. Renal infarction is a difficult disease to diagnose because of its non-specific symptoms. Careful
monitoring of lactate dehydrogenase levels after transplantation is necessary, as elevated lactate dehydrogenase levels are very common in renal
infarction cases and acute transplant rejection may be associated with subclinical vasculitis.

Keywords: Infarction, lactate dehydrogenase, creatinine, renal transplantation

INTRODUCTION among patients aged from 4 months to 88 years revealed that
the incidence of renal infarction was 1.4% (205 of 14,411), where

Renal infarction is a rare condition caused by impaired blood only 2 of the 205 were diagnosed antemortem (5).

flow in the renal artery. It is an underdiagnosed phenomenon
with unclear physiopathological features (1). Although not
all patients have the same symptoms, abdominal pain, groin
pain and hypertension are the most common symptoms (2).
It mimics the pathological features of various diseases such as
renal colic, pyelonephritis, and pulmonary embolism without

Delayed diagnosis of renal infarction may cause irreversible
damage to the kidney tissue and increase the risk of mortality
by triggering embolic events that can affect other organs (1).
Contrast-enhanced computed tomography (CECT) is used for
the diagnosis of renal infarction (3).

specific clinical findings (3).
The most common cause of renal infarction is of cardioembolic

origin, but it has been reported that most of the cases are
idiopathic (4). A postmortem study performed in Los Angeles
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With this case report we aim to present a case of renal artery
infarction having no specific clinical findings and mimicking the
pathological features of various diseases. Along with that, we aim
to emphasize that post-transplantation lactate dehydrogenase
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levels should be carefully monitored. Additionally, we would
like to emphasize the importance of regular follow-ups.

CASE REPORT

A 28-year-old male patient with a history of chronic
hypertension and a renal transplant was admitted to the the
nephrology department of an external center with groin pain,
burning during urination, and headache. The patient had not
gone through regular follow-up after the renal transplant. While
the physical examination was normal, laboratory tests revealed
an increase in the creatinine level from 1.2 mg/dL to 2.8 mg/
dL. Due to the increase in the creatinine level, a renal biopsy
was performed, and the patient was diagnosed with cellular
renal transplant rejection. Following the diagnosis, the patient
was given 250 mg of intravenous pulse steroid, and the per oral
(PO) tacrolimus dose was increased from 2 mg to 3.5 mg daily.
The patient was admitted to the nephrology department of the
Trakya University School of Medicine for further examination.

On physical examinations, the patient's vital signs were within
the normalrange. Urinalysis, urine culture, and urine microscopic
examination revealed no abnormalities. A stool culture was
requested because the patient had diarrhea. The blood tests
revealed that the patient’s creatinine (2.52 mg/dL) and urea (64
mg/dL) levels were increased. There was no significant increase
in lactate dehydrogenase (LDH) level. As further diagnostic
tools, ultrasonography and Doppler ultrasonography were
performed, revealing normal renal parenchymal and anatomical
features without any evidence regarding arterial stenosis.
Electrocardiography and the investigation of troponin levels
were requested after the patient expressed complaints such
as chest pain and bounding pulse. Cardiological findings were
normal, and no interventions were found necessary.

During hospitalization, the patient developed abdominal
sensitivity, primarily at the right lower quadrant where the
renal transplantation was performed. The blood tests were
requested again. It revealed that the LDH level was increased
to 361 U/L (Table 1). With the exacerbation of the patient's
complaints, renal Doppler ultrasonography was performed with
the suspicion of renal infarction.

The patient started a treatment dose of 0.4 mg of subcutaneous
(SC) clexane twice daily, which allowed the patient's pain to
subside. With the findings of renal Doppler ultrasonography,
the possibility of renal arterial stenosis was ruled out. In
addition, CECT scanning was required. The CECT scanning of
the abdomen and pelvis showed that the pelvicalyceal system

Table 1: Changes in the lactate dehydrogenase levels during the

patient’s hospitalization.

Lactate dehydrogenase (U/L)

Reference range 0-247

Day of hospitalization (16.07.2021) 219

During hospitalization (12.08.2021) 361

Day of discharge (16.08.2021) 200
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of the transplanted kidney was slightly prominent. At the renal
anteroposterior cortex, a sickle-shaped hypodense area was
observed, and the patient was diagnosed with renal infarction
(Figure 1).

Moreover, minimal effusion was observed at the periphery of
the transplanted kidney and pericardial area. Anti-cardiolipin
antibodies, anti-b2-glycoprotein antibodies, protein C, protein
S, and antithrombin 3 were requested to investigate whether
there was another factor predisposing to infarct development.
The antibody results were negative, so PO 5 mg of coumadin
was included in the treatment in addition to the clexane the
patient was receiving. During his stay in the hospital, urea levels
changed between 90-100 mg/dL and creatinine levels 2.4-2.8
mg/dL. The patient was discharged with the recommendation of

Figure 1: Contrast-enhanced computed tomography images reveal a sickle-
shaped hypodense area at the renal anteroposterior cortex (red arrows). A:
Axial plane, B: Sagittal plane, C: Coronal plane.
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Table 2: Complete blood count and serum biochemistry.

Reference range

Day of
discharge
(16.08.2021)

Day of hospitalization
(16.07.2021)

Complete blood count

White blood cells (10°/L) 4.23-9.07 1.2 12.19
Red blood cells (102/L) 4.63-6.08 4.48 3.53
Hemoglobin (g/dL) 13.7-17.5 12.4 9.6
Hematocrit (%) 40.1-51.0 36.2 283
Serum biochemistry

Urea (mg/dL) 17-43 64 91
Creatinine (mg/dL) 0.72-1.25 2.52 2.46

control after T week. Blood test results of the patient on the day
of hospitalization and discharge are shown in Table 2. Moreover,
the patient’s discharge prescription was as follows: tacrolimus
PO 8.5 mg, mycophenolate mofetil PO 500 mg twice daily,
prednisolone PO 5 mg once three days, amlodipine PO 10 mg
once a day, famotidine PO 40 mg once a day, clexane SC 0.4
mg twice a day.

DISCUSSION

Asinour patient, abdominal pain, inguinal pain, and hypertension
are common findings in more than 50% of patients with renal
infarction (1). Nausea, vomiting, and fever are among the less
common symptoms (6). The aforementioned findings may also
be present in pyelonephritis, renal colic, or pulmonary embolism
(3). High LDH is one of the most important markers in the
differential diagnosis of renal infarction (7). High creatinine is
considered a marker of kidney damage (7).

Renal infarction is a difficult disease to diagnose because of
its non-specific symptoms. Acute transplant rejection may
be associated with subclinical vasculitis, which may be one of
the causes of renal infarction (8). High LDH levels have been
reported in 90.5% of renal infarction cases, therefore, we would
like to emphasize that careful monitoring of post-transplant
LDH levels is required (1). Renal artery infarction should be
considered in every patient presenting with abdominal pain
and renal dysfunction. As a result, CECT scanning should
be requested for a more accurate evaluation of renal artery
infarction (3).
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ABSTRACT

Thoracic trauma, which is frequently encountered in the field of thoracic surgery, is of great importance with its mortality and morbidity rates and is
usually observed as multiple body trauma. The treatment of rib fracture, one of the most common findings of thoracic trauma, is usually in the form
of pain control. In addition to the classical pain control methods, there is also a treatment method with the Chrisofix® Chest Orthosis, which is not
yet used commonly. In this case report, we aimed to present the treatment of multiple rib fractures with Chrisofix Chest Orthosis in a patient who
was admitted to our hospital. A 47-year-old female patient was admitted to our hospital with blunt thorax trauma after an in-vehicle car accident.
On the first examination, the patient was conscious, cooperative, and her general condition was fair. The radiologic evaluation revealed fractures on
the anterolateral side of the 3%, 4t, 5t and 6" ribs, a sternum fracture, and a minimal pneumothorax. In addition to the routine pharmacologic pain
treatment and care, the Chrisofix Chest Orthosis was used for the repair of the fractions. The patient was successfully treated and discharged after
three days of hospitalization. In this case, we concluded that the Chrisofix Chest Orthosis can be used on patients with multiple rib fractures, as it
minimizes the complications, significantly reduces pain, and shortens the healing process.

Keywords: Rib fracture, Chrisofix Chest Orthosis, trauma

INTRODUCTION opioid analgesics, opioid analgesics, etc.), intercostal blockage,
and patient-controlled analgesia are used (2). Chrisofix Chest
Orthosis (CCO) is another method used for the treatment of rib
fractures. In this case report, we aimed to assess the possible
contribution of CCO to the treatment of traumatic rib fractures
and in reducing the complications of a traumatized patient after

an accident.

Thoracic traumas constitute one-third of all trauma emergencies
(1). Trauma is one of the most important causes of death, and
thoracic trauma is the reason for 20-25% of deaths related to
traumas (2). Thoracic traumas may affect many organs and
systems. For this reason, it is of great importance to be treated
as soon as possible. Flail chest is seen in 5% of thoracic traumas,
which are caused by at least two fractures of at least three ribs (3).

CASE REPORT
Mechanical ventilators are used in the flail chest treatment of rib

fractures. It destabilizes the chest wall and reduces respiratory
volume, thus causing restrictive and obstructive respiratory
distress, as well as unforeseeable effects on bronchial secretion.
Poor pain management can lead to pulmonary complications as
a result of decreased ventilation (4). Pain management is crucial
in rib fractures in order to stop the progression of the trauma.
In this context, methods such as intravenous analgesia (non-
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A 47-year-old female patient was admitted to the Trakya
University School of Medicine Hospital with a blunt thorax
trauma after an in-vehicle car accident. Tenderness was noticed
on the affected side of the chest wall both on light and deep
palpation. The patient was conscious, and cooperative, and her
general condition was fair. The patient's first vital signs were
normal (temperature: 36.4 °C, blood pressure: 126/80 mmHg,
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pulse: 78 beats per minute, SpO,:98%). Theradiologicevaluation
revealed fractures on the anterolateral side of the 37, 4t 5t
and 6% ribs, a sternum fracture, and a minimal pneumothorax
(Figure 1). Examinations of other systems were normal. Her
ribs were not displaced. Transdermal remifentanil 25 mg, oral
paracetamol 500 mg 4x1, and N-acetylcysteine 600 mg were
prescribed to the patient. The CCO was placed on the fracture
region in order to reduce pain and paradoxical chest movements

———

Figure 1: Posteroanterior chest radiography revealing 3%, 4%, 5t and 6% rib
fractures on the right side on the day of the accident.

-

Figure 2: Chrisofix Chest Orthosis placement on the fracture region.

(Figure 2). The pain was significantly reduced compared to
the first day [third-day visual analog score: 3, first-day visual
analog score: 9 (In visual analog scale higher scores indicate
worse pain)]. After three days of hospitalization, the patient was
discharged in a healthy condition. An informed verbal consent
form was obtained from the patient.

Application of CCO

According to the official instructions of CCO, the body hair has
to be removed and the skin has to be cleaned. The splint needs
to be adjusted to the chest so that the direction of the arrow
follows the ribs. The splint should be applied to the fracture
region. The splint has to bridge the fractured area. It can be fixed
on the area by removing the cover sheet from the bottom of the
foil and pressing adhesive foil edges to the skin. It is appropriate
to apply CCO in multiple consecutive rib fractures of the
anterior and lateral chest, consecutive upper 1-8 ribs, and more
than three rib fractures.

Initially, the application of a CCO reduces pain by stabilizing the
fracture site that can simultaneously increase vital capacity and
reduce pain. It decreases the paradoxical thoracic movement, if
present, and thus reduces the risk of late complications. Patients
often try to manage their pain by applying pressure to the injured
area using their hands, lying on their injured side, or by using
belts. The innovation of CCO, the rib splint, mimics this pressure
applied by the hand. CCO rib splint decreases the movements
of the thereby decreasing the pain. Less pain helps the injured
patient take adequately deep breaths to promote ventilation.

DISCUSSION

Rib fractures are the most common types of injuries to the
thorax following blunt chest trauma, and they are identified in
nearly 10% of all trauma patients (5). It can be caused by falls,
traffic accidents, crush injuries, and coughing (6, 7). In this case,
we reported a 47-year-old female patient with a total of 4 rib
fractures on the right side caused by an in-vehicle car accident.
The patient had a flail chest and minimal pneumothorax. A flail
chest is defined as three or more consecutive rib fractures in
two or more places identifiable by computer tomography and
X-ray. Flail components result in paradoxical movement of the
flail segment, making it move inward while the other parts of
the thoracic cage during inspiration expand out. This limits lung
expansion and leads to less effective ventilation (8). As the
number of rib fractures increases, the higher rates of pneumonia,
aspiration, pneumothorax, and duration of hospitalization may
occur. Patients with flail chest and several rib fractures might
require ventilator management, and intensive pain control
to decrease the risk of further complications. However, none
of these methods are adequate only by themselves for the
treatment of rib fractures. Surgical rib fixation is a method
for repairing rib fractures. Even though this method has been
used for years, it may lead to rare but concerning postoperative
complications. These surgical rib fixation related complications
are emphysema, surgical site infection, persistent effusion, or
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hematoma. Prolonged hospitalization, pneumonia, prolonged
ventilation, or death are the general thoracic trauma-related
complications. It is difficult to distinguish whether these
complications are a result of the surgical fixation or the
thoracic injury itself (9). Therefore, the CCO was designed as an
alternative method. CCO is one of the therapeutic approaches
to treat rib fractures besides these standard treatments. We
applied CCO on the day of trauma. This application aims to
shorten the duration of hospitalization, reduce analgesic usage,
improve pain management and reduce the number of pulmonary
complications (4). According to a meta-analysis, patients
treated with CCO spend 2.2 days less in the hospital, compared
to the control group (10). We concluded that CCO binding is
beneficial in terms of a short duration of hospitalization, as we
have observed in our patient who had six days of hospitalization
and experienced reduced pain and analgesic consumption. The
CCO method shows a lot of promise, yet it is an underused
application that still needs to be worked on.

The usage of CCO in the management of rib fractures aims to
improve the quality of life and the functional abilities of patients
as soon as possible.
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