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Abstract

Background/Aim: Investigating the correlates of healthy lifestyle habits is essential to promote healthy
behaviors in university students to be able to prevent developing non-communicable diseases in the long-
term. The primary aim of this research was to investigate whether hopelessness is associated with health-
promoting lifestyle behaviors among university students. Also, healthy lifestyle habits of medical students
were compared with those of students from different fields of study.

Methods: Four hundred and thirty-five undergraduate students from the Faculties of Medicine and Science
and Literature participated in a paper-based cross-sectional study. The data were collected with the
demographic information sheet, Health-Promoting Lifestyle Profile Il (HPLP II), and Beck Hopelessness
Scale (BHS), and analyzed using SPSS 22 statistics software.

Results: There were significant negative correlations between BHS scores and HPLP I total (r=-0.39) and
all subscale scores, including health responsibility (r=-0.22), physical activity (r=-0.18), nutrition (r=-
0.17), spiritual growth (r=-0.53), interpersonal relations (r=-0.30), and stress management (r=-0.25;
P<0.001 for all). In addition, medical students had higher physical activity (95% CI [0.64, 2.50],
t(406.03)=3.33, P<0.001) and lower interpersonal relations (95% CI [-1.73, -0.10], t(429.74)=-2.22,
P=0.027) scores than their non-medical counterparts.

Conclusion: This study investigating the relationship between hopelessness and health-promoting lifestyle
behaviors among medical and non-medical students revealed that negative expectations about the possible
consequences of potential behaviors are associated with retention of activities that can improve health in
the long-term. Considering their reported weakness in interpersonal relationships, medical education
should provide support to the students in improving their social support network to enhance their health
and well-being.

Keywords: Hopelessness, Healthy lifestyle behaviors, University students

i Med. 2021;5(6):578-582.
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Introduction

A healthy lifestyle is conceptualized as the way
individuals control every behavior that may affect their health
and choose the behaviors that increase health through their day-
to-day activities [1]. Therefore, behaviors that serve individuals
to maintain and improve their own well-being are considered as
healthy lifestyle behaviors. These include, but are not limited to,
regular physical activity, a healthy diet, good quality sleep, stress
management, and taking responsibility for protecting and
improving one’s health [2].

To be able to prevent the long-term effects of
modifiable risk factors for developing non-communicable
diseases (e.g. physical inactivity, unhealthy diet, and smoking),
promoting healthy lifestyle habits in early years, especially
during the university period, is essential [3, 4]. The constant
stress leading to exhaustion among medical doctors, for example,
can be determined by their health habits during medical
education years [5]. Researchers [6] suggested that medical
students are more likely to adopt a healthy lifestyle since they
gain a significant level of knowledge on the importance of
performing health behaviors compared to non-medical students.
However, a growing body of literature also provides evidence
against this argument [6-9], referring to the knowledge-behavior
gap issue in behavior change area [10]. For instance, a study [8]
performed with 2118 students from seven medical schools across
Turkey has found that first-year students had higher scores in
various domains of health-promoting behaviors compared to last
year students. Studies revealed that during college vyears,
experiencing difficulties in living conditions, lack of access to
healthy food, lack of motivation, poor time management skills,
low self-efficacy, and negative mood can make it difficult for
students to acquire healthy living habits even if they are well-
informed on the possible consequences of those behaviors [11].

In addition to these factors, researchers [12] suggested
that hopelessness can inhibit an individual from engaging in
healthy habits. Although there is no consensus about its
definition, hopelessness mainly refers to having negative
expectations and beliefs about the future [10]. Concerning the
behavioral domain, being hopeless for the future can lead to
being reluctant to obtain knowledge on the possible
consequences of risky behaviors [13], determining goals to
protect health in the long-term, and making plans to achieve
these goals [10]. Given the important role it plays in encouraging
people to develop and maintain health habits [14], hopeful
thinking could predict health promotion habits for the students.

In the literature, few studies have attempted to
investigate the links of hopelessness with physical activity [15]
as well as physical health issues, such as metabolic syndrome
[15], cardiovascular health [10, 16], and hypertension [17],
among diverse samples. However, the research to date has not
examined the relationship between hopelessness and acquiring
healthy lifestyle habits among medical and non-medical students.

The primary aim of this research was to investigate
whether hopelessness is associated with health-promoting
lifestyle behaviors among college students. Also, healthy
lifestyle habits of medical students were compared with those of
students from different fields of study.

Healthy lifestyle and hopelessness in undergraduates
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Materials and methods

Instruments

Demographic Information Sheet (DIS): DIS was used to
obtain participants’ sociodemographic information including
their age, gender, year of study, faculty and department,
perceived socioeconomic status, living conditions, weight and
height to calculate the Body Mass Index (BMI), smoking status,
and existing physical and psychological health issues.

Health Promoting Lifestyle Profile Il Scale (HPLP II):
The 52-item scale was developed by Walker, Sechrist, and
Pender [18] and adapted into Turkish by Bahar et al. [19]. The
scale consists of 5 subscales, which include health responsibility
(HR; 9 items), physical activity (PA; 8 items), nutrition (N; 9
items), spiritual growth (SG; 9 items), interpersonal relations
(IR; 9 items), and stress management (SM; 8 items). Each item is
rated on a 4-point Likert scale ranged from 1 (never) to 4
(routinely), and higher scores show higher levels of having a
healthy lifestyle. The scale’s Cronbach’s alpha reliability was
found .90 in this study.

Beck Hopelessness Scale (BHS): The scale was
developed by Beck, Weissman, Lester, and Trexler [20] to
measure the magnitude of negative expectations about the future.
The Turkish adaptation of BHS was performed by Durak and
Palabiyikoglu [21]. The 20 items are rated on a binary Likert
scale as Yes or No, and some items are reverse scored. Higher
total scores obtained from BHS show higher levels of
hopelessness. The Cronbach’s alpha reliability of the scale was
found .88 in the present study.

Study design and participants

The present research adopted a cross-sectional design.
In this study, participants were selected by convenience
sampling, which is a nonprobability sampling technique [22].
The 435 undergraduate students from the two faculties, Faculty
of Medicine (FoM) and Faculty of Science and Literature
(FoSL), of Kirsehir Ahi Evran University participated in the
study. The data were anonymously collected through distributing
the paper-based questionnaires in classes. An informed consent
form was signed by each participant prior to data collection.

This study was conducted in accordance with the
Declaration of Helsinki. The ethical board approval was obtained
from Kirsehir Ahi Evran University, Social Science and
Humanities  Scientific Research and Publication Ethics
Committee (Number: 2020-01/06).

Statistical analysis

The data were analyzed using IBM SPSS 22 statistical
analysis software and expressed as mean (standard deviation). A
P-value of less than 0.05 was considered statistically significant.
To handle the missing data in the scales HPLP Il and BHS,
missing values were replaced with series means. Pearson
correlation coefficients were calculated to check for the
association between all studied parameters. Differences were
tested by independent samples t-test and multivariate analysis of
variance. Nonparametric tests were used when the normality of
data was violated.

Results

In total, 435 university students from Kirsehir Ahi
Evran University participated in study. Majority of participants

&
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were women (68.8%) and the mean age was 20.59 (SD=1.43)
years (range: 18-27 years). The sociodemographic profile of the
participants is given in Table 1.

Table 1: The sociodemographic profile of participants

n %

Gender Female 300 688

Male 136 31.2

Faculty Medicine 209 479

Science and Literature | 227  52.1

Class 1% year 117 268

2" year 106 24.3

3 year 136  31.2

4" year 7117

Socioeconomic status  High 8 1.8

Upper-middle 127 29.1

Middle 280 64.2

Lower-middle 15 3.4

Low 4 0.9

Missing 2 0.5

Smoking Yes 85 19.5

No 350 80.3

Missing 1 2.0

Total 436 100
Multiple comparisons were performed based on
participants’ demographic characteristics. The results are

presented in Table 2. The normality of distribution was violated
for BHS scores as assessed by Shapiro-Wilk's test (P<0.001). A
Mann-Whitney U test was run to determine if there were
differences in hopelessness scores between categorical groups.
Hopelessness score was not statistically significantly different
between males (Mdn=4.00) and females (Mdn=4.00; U = 19,408,
z=0.914, P=0.361), and FoM (Mdn=3.00) and FoSL (Mdn=4.00;
U=23,360.50, z=1.634, P=0.102). Distribution of hopelessness
scores for smokers (Mdn=5.00) and non-smokers (Mdn=4.00)
was significantly different (U=11,665.50, z=-2.216, P=0.027).

Table 2: Distribution of Health-Promoting Lifestyle Profile 1l, Beck Hopelessness Inventory,
scores according to faculty, gender, year of study, socioeconomic status, living conditions,
and smoking status (n=435)

Healthy lifestyle and hopelessness in undergraduates
V'S
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A Kruskal-Wallis test was performed to determine if
there were differences in Hopelessness scores between four
groups of participants in different years of study and with
different SES. Distributions of BHS scores were similar for all
groups, as assessed by visual inspection of a boxplot. Median
BHS scores were not statistically significantly different between
classes (H(3)=2.004, P=0.572) and SES groups (H(4)=7.364,
P=0.118).

The correlation analyses were performed to investigate
the associations between BHS and HPLP Il total and subscale
scores. Preliminary analyses showed the relationship to be linear
with all variables except BHS, as assessed by Shapiro-Wilk's test
(P>0.05). A Spearman’s rank-order correlation was performed to
assess the relationships between BHS scores and HPLP 11 total
and subscale scores, and a Pearson’s correlation coefficient was
calculated to determine the associations between all other
variables.

All results were in the expected direction (see Table 3).
There were significant negative correlations among BHS scores
and HPLP I total and subscale scores. In addition, HPLP 11 total
and subscale scores were positively intercorrelated (P<0.001).

Table 3: The correlations among and descriptive statistics for variables

Descriptive Health Physical ~Nutrition Spiritual Interpersonal  Stress HPLP
feature responsibility  activity growth  relations management 1l
Total
Faculty
Medicine 19.48 (4.40) 17.14 19.12 22.98 24.89 (4.35) 18.88(3.70) 122.49
(5.33) (3.72) (4.38) (18.75)
Sci. and Lit. 19.23 (4.23) 1557 19.28 2331 25.80(4.27) 18.88(3.84) 122.08
(4.44) (3.72) (4.43) (18.10)
t 0.60 3.33 -0.47 -0.78 -2.22 0.13 0.23
P-value 0.552 0.001*  0.640 0.436 0.027* 0.990 0.817
Gender
Female 19.59 (4.35) 15.28 19.06 23.08 2558 (4.38) 18.88(3.76) 121.46
(4.36) (3.72) (4.38) (18.05)
Male 18.83 (4.18) 18.61 19.53 23.32 24.89 (4.19) 18.90 (4.19) 124.08
(5.37) (3.70) (4.46) (19.07)
t 173 -6.34 -1.24 -0.52 1.56 -0.06 -1.35
P-value 0.085 <0.001* 0.216 0.605 0.120 0.955 0.178
Year of study
1% year 19.95 (4.62) 16.81 19.65 23.08 25.49 (4.31) 19.20(3.93) 124.19
(4.70) (3.81) (4.80) (19.66)
2nd year 19.04 (4.63) 16.33 18.32 23.20 25.38(4.52) 19.06 (3.95) 121.34
(5.18) (3.80) (4.40) (19.96)
3 year 19.36 3.73) 1621 19.82 23.40 25.53(4.16) 18.80(3.66) 123.11
(4.96) (3.47) (4.12) (15.77)
40 year 18.24 (3.76) 15.01 18.34 22.60 24.70 (4.39) 18.12(3.49) 117.00
(4.63) (3.72) (4.36) (17.53)
F 2.53 2.05 4.95 0.53 0.66 1.38 2.59
P-value 0.057 0.106 0.002* 0.660 0.575 0.249 0.053
Socioeconomic
status
Low 15.00 (2.10)  21.00 18.50 19.38 24.25(2.15) 18.25(1.89) 116.38
(2.44) (1.86) (2.20) (9.13)
Lower-middle | 17.57 (1.12) 14.63 16.87 22.57 25.81(1.15) 18.21(1.01) 115.66
(1.30)  (1.00) (1.18) (4.88)
Middle 19.06 (0.26)  15.91 19.22 2297 25.00(0.26) 18.61(0.23) 120.76
(0.30) (0.23) (0.27) (1.12)
Upper-middle 19.87 (0.38) 16.58 19.28 23.64 26.02 (0.40) 19.32(0.35) 124.71
(0.45) (0.34) (0.40) (1.67)
High 20.75 (1.49)  19.50 19.75 2325 2550 (1.52) 20.75(1.34) 129.50
(1.72) (1.32) (1.56) (6.45)
F 2.62 2.66 1.45 1.27 1.28 1.37 1.82
P-value 0.035* 0.032* 0.216 0.280 0.278 0.242 0.126
Smoking status
Smoker 18.57 (4.39) 16.83 18.98 22.23 25.81(4.89) 18.25(4.08) 120.66
(5.15) (3.81) (5.20) (20.39)
Non-smoker 19.54 (4.28) 16.21 19.26 23.36 25.24 (4.28)  19.02 (3.67) 122.64
(4.89) (3.70) (4.16) (17.90)
t -1.84 1.00 -0.61 -1.87 1.05 -1.61 -0.82
P-value 0.068 0.317 0.541 0.065 0.297 0.110 0.413

*P-value is significant at 0.05. Sci. and Lit.: Science and Literature, HPLP Il: Health-
Promoting Lifestyle Behaviour Scale II.

Var. n M SD 1 2 3 4 5 6 7 8
1. Age |432 2059 143

2.BHS" | 414 541 471 -04

3.HPLP | 436 12228 1839 -11 -39

4. HR 436 1935 431 -07 -22 .74

5. PA 436 1632 494 -04 -18 .70 .40

6.N 436 1920 372 -05 -17 .66 .49 .44

7.SG 436 2316 440 -01 -53 .78 .41 41 .36

8. IR 436 2536 433 -06 -30 .70 47 25 .26 .59
9.SM 436 1888 376 -07 -25 .76 .44 44 39 61 .44

*Spearman’s rank order correlation was run. Significant correlations in bold have P<0.001. BHS: Beck
Hopelessness Inventory, HPLP: Health-Promoting Lifestyle Profile 1l Scale, HR: Health responsibility, PA:
Physical activity, N: Nutrition, SG: Spiritual growth, IR: Interpersonal relations, SM: Stress management

Discussion

Unhealthy behavioral habits adopted in the early years
are among the significant risk factors for developing non-
communicable diseases. Therefore, barriers to and facilitators of
making healthy lifestyle choices should be determined to
promote health behaviors in younger populations. The transition
from high school to university period and college years are
suggested as critical periods in health behaviors to become
habitual [11]. Since medical doctors are more likely to be under
constant stress in their professional life compared to other
professions, acquiring a healthy lifestyle as early as possible is
vital for protecting their health and well-being [5]. Hopelessness
has been shown as one of the significant factors of performing
healthy behaviors; however, research has yet to systematically
investigate its link with health-promoting lifestyle behaviors in
the university student population. This study examined the
relationship between hopelessness and adopting a health-
promoting lifestyle among university students. Besides, medical
students were compared with their peers from the Science and
Literature faculty in terms of hopelessness and health-related
behaviors.

The data from 435 university students showed that
hopelessness was negatively associated with all domains of
healthy lifestyle and smoking. Participants who were less active
in their lives, smoking, and had less healthy food choices
reported higher levels of hopelessness. These findings provide
evidence on the direct relationship between hopelessness and
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modifiable risk factors for developing diseases although the
magnitudes of these links were relatively small.

The most substantial relationship of hopelessness was
with spiritual growth. Participants who had more positive
expectations about the future consistently reported higher
feelings of having a meaningful life and being more motivated to
work towards their long-term objectives. Researchers claim that
if a person feels hopeful for the possible outcomes, they are more
likely to continue to perform a behavior [23]. Therefore, as a
significant domain of a healthy lifestyle, the negative
relationship of spiritual growth with hopelessness is compatible
with the literature.

Hopelessness was also negatively correlated with
interpersonal relations and stress management skills, while these
two lifestyle domains were positively intercorrelated. Research
showed that individuals with high social hopelessness carry more
negative beliefs and expectations about their interpersonal
relationships. Also, social hopelessness was associated with daily
stress [24]. Although the BHS does not differentiate social and
achievement hopelessness from general hopelessness, the
findings of the present study support the literature.

This study also sought to investigate how medical
students were distinguished from other university students
studying different subjects in terms of behaviors that promote
healthy lifestyle, and hopelessness. The findings showed that
these two groups were significantly different regarding only two
domains of health-promoting lifestyle: Physical activity and
interpersonal relations.

Considering the range of scores obtained from physical
activity subscale of HPLP II, both groups were moderately active
with average scores of 17.14 (5.33) among medical and 15.57
(4.44) among non-medical students. However, medical students
were found physically more active than their non-medical
counterparts. This finding is consistent with the previous studies
comparing these two student groups [25].

Interpersonal relations domain of healthy lifestyle is
about building strong relationships with others through
expressing thoughts and emotions, and related to communication
skills and opportunities of individuals. In this study, medical
students reported lower levels of a social life than students from
other areas of study. The intensity of medical education and
excessive workload requires adopting a socially isolated lifestyle
compared to the other fields of education [5, 26]. Although IR
scores were strongly associated with a healthy lifestyle in
general, similar to the findings regarding physical activity, IR
does not appear to be the sole determinant of lifestyle as medical
and non-medical students had similar health-promoting lifestyle
profiles.

When the domains of health-promoting lifestyle were
examined in terms of other demographic variables, a few
differences were detected in health responsibility, physical
activity, and nutrition.

Health responsibility (HR) is the individual's active
sense of responsibility for their own well-being. Taking care of
one’s own health includes being informed on health and seeking
professional help when necessary [19]. Therefore, HR can be
expected to be linked with the field of education since students
reading health sciences should be well-informed on how to
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protect and improve health and well-being [9]. However, in the
current study, there was no significant difference between
medical and non-medical students in terms of HR. This finding
can be explained by students’ perceived SES levels considering
our findings showing that HR scores tended to increase with SES
levels, and most students reported being from middle SES.

Compatible with the literature [27-29], male students
reported adopting a more active lifestyle compared to female
students. An active lifestyle also seemed to be related to
perceived socioeconomic status as students who perceived
themselves as having very high and low SES tended to report
being physically more active than those from the other SES
groups. This finding could be related to the measurement method
of physical activity. The PA subscale of HPLP Il fails to
differentiate mild, moderate, and vigorous exercise: Walking, for
example, can be equally scored with regular gym sessions.
Therefore, the similarity between very high and low SES groups’
activity levels could be misleading.

Having a healthy diet was linked with the years of
study. The students seem to be making healthier food choices as
they continue their educational path. This result may be related
to better adaptation to regular life conditions in time —the
insignificant differences between SES groups in terms of the
nutrition and hopelessness support this argument.

In terms of spiritual growth and stress management
skills, none of the groups were significantly different. This
finding is in the anticipated direction since there are more
significant factors related to these two domains, rather than
gender, smoking status, or field of education. It is well-
documented that dispositional factors, such as personality traits,
temperament, and genetic influences, can also determine one’s
ability to cope with stressful situations [30].

Limitations

This study suffers from some limitations. Since the
present study adopted a cross-sectional design, establishing a
causal relationship between hopelessness and healthy lifestyle
behaviors is beyond its scope. Therefore, the findings can only
have correlational implications. In addition, this study was not
multicenter, which prevents the generalization of the findings.

Conclusion

This study set out to examine the relationship of
hopelessness and health-promoting lifestyle domains among
medical and non-medical university students. Negative
expectations about the possible consequences of future behaviors
appear to be associated with retention of activities that can
improve health in the long-term. However, a systematic
understanding of how despair contributes to health behaviors is
still lacking. Further research testing the mediational models to
discover the possible mechanisms is needed. As a final remark,
considering the workload of medical students and the significant
association found between hopelessness and poor interpersonal
relationships, providing support to medical students to build
stronger social connections is essential to improve their health-
related behaviors and well-being.
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Introduction

Endocrine disruptors affect the development and
functions of the endocrine system. They are exogenous
substances or their mixtures. These substances act on the
production of hormone secretion, attachment, transport, activity,
destruction, and excretion from the body. As they can be found
in nature, they are also included in various industrial and
synthetic products [1, 2].

Bisphenol-A (BPA) has been used as a synthetic
estrogen in cattle and poultry since 1930 to achieve industrial
gain. We are easily exposed to BPA due to the large numbers of
plastic in various products, such as food containers, plastic
bottles, canisters, thermal receipts, medical equipment,
tableware, and water supply pipes [3]. Bisphenol-A may interfere
with thyroid hormone (TH) action by interacting directly with
the TH receptor. It was revealed that BPA acts a thyroid
hormone receptor antagonist and suppresses the receptor's
transcriptional activity, which is stimulated by the thyroid
hormone (T3) [4].

Di-(2-ethylhexyl) phthalate (DEHP) is the most
frequently used form of phthalate. The main area of use (95%) is
PVC production. Di-(2-ethylhexyl) phthalate is considered an
estrogen agonist and testosterone antagonist, but its mechanisms
of toxicity are still not well understood [5].

Thyroid hormones (TH) play an essential role in pre-
and postnatal growth and brain development in humans. Prenatal
THSs are essential for normal brain development. A number of
studies have shown that variations in maternal T4 or TSH levels
during gestation are associated with reduced cognitive abilities
and increased risk of behavioral problems in childhood [6].

We evaluated whether BPA or phthalates (DEHP and
MEHP) can affect thyroid functions and cause transient neonatal
hypothyroidism. Experimental evidence supports this hypothesis.
In an animal study, oral exposure to BPA resulted in a temporary
decrease in free thyroxine (T4) in pregnant rats, but it had no
effect on total thyroxine [7]. On the other hand, in another study,
prenatal exposure to BPA was related to a temporary dose-
related elevation in total T4 among both male and female pups
(8) and increase in free T4 (at postnatal day 7) followed by a
decrease (at postnatal day 21) among male pups only [7].

Few studies have examined the relationship between
BPA and thyroid function and have yielded conflicting results.
Meeker et al. [9] found no association among serum free T4,
total T3 and TSH and BPA concentrations in urine samples
collected from 167 men at an infertility clinic in Boston,
Massachusetts.

There is very little information about the association
between thyroid functions and DEHP and the results from
previous studies are not consistent. This prompted us to
undertake a study about this issue.

Materials and methods

Participants

After obtaining informed parental consent, we included
100 newborns to the study who were born with caesarian section
or normal vaginal birth between May 2015-June 2015 in Erciyes
University Maternity unit. Before delivery, thyroid function tests
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were obtained from mothers so that we could exclude newborns
from the study whose mothers had thyroid function disorders.

The study protocol was approved by the Medical Ethics
Research Committee at Erciyes University with the decision
number 2014/176. All the procedures performed in studies
involving human participants were in accordance with the ethical
standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments
or comparable ethical standards. We obtained informed consent
from the parents.

Sample analysis

Thyroid function tests were performed in newborns at
postnatal 3 to 7 days. Cord blood samples were obtained from all
infants at birth to measure BPA, DEHP and MEHP levels.

In the delivery room, the cord was immediately clamped
by the nurse from the mother’s side and from the baby’s side
after birth, then 3 cc of cord blood was stored in a glass tube with
a metal injector to avoid contact with plastic. Cord blood was
centrifuged for 5 minutes at 4000 g, after which the plasma layer
was transferred to plasma tubes. The plasma was stored at -80°C.
Serum levels of BPA, DEHP and MEHP were studied using
HPLC method.

BPA measurement

Bisphenol-A measurements were made by using an
Agillent 1100 series brand HPLC chromatographic system and
C-18 column. (250mm X 4.6 mm) A fluorescence detector with a
227-nanometer wavelength extraction and 313-nanometer
wavelength emission was used as a detector. Mobile phase A
(70%) included acetonitrile and mobile phase B (30%) included
water. The procedure was performed using a double pump.
Chromatographic analysis was studied at 25 ° C, using a 1
ml/minute flow rate and a 20 ml injection volume.

Extraction of the serum samples was performed as the
first step of the analysis. For this, 100 ul 0.01 mol/L ammonium
acetate buffer and 4 ml n-hexane and a 70:30 mixture of a
diethylether were added to 500 pl samples. Once the samples
were centrifuged, the organic phase was evaporated under a
stream of nitrogen. Subsequently, the sample was completed to
100 pl with HPLC compatible acetonitrile and analyzed.

Stock standard solutions of 0:50 mg/ml of BPA were
prepared in methanol. The standard working solutions were
obtained by using the stock standard solution diluted to varying
concentrations of methanol again.

At the end of the study, the retention time was set at 3.7
min for BPA. According to the peak areas obtained from
standard work, the linear calibration curve was calculated from
the peak area of the sample. This way, we could calculate the
BPA value.

Phthalate measurement

Di-(2-ethylhexyl) phthalate and MEHP concentration
measurements were made by using an analytical ODS2 C-18
column (250 mm X 4.6 mm, Waters, Milford, MA) in the HPLC
device (Hewlett Packard Agilent 1100 Series, Vienna, Austria).
Separation was performed at room temperature. The mobile
phase consisted of a 90:10 (v/v) mixture of acetonitrile and the
0.1% orthophosphoric acid. The mobile phase was prepared
daily, and the flow rate was 1 ml/min. The peaks were detected
by a UV detector at a 230 nm wavelength. Stock standard
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solutions were prepared in acetonitrile containing 2000 ppm
DEHP and MEHP. The standard working solutions of varying
concentrations were prepared by diluting the stock solution with
the mobile phase. Standard solutions at +4 degrees can remain
stable for about 1 month. Extraction was carried out prior to
analysis.

First, 400 ul 1 N NaOH and 100 uL of 50% H3PO4 and
600 pl of acetonitrile were added to the 200 pl sample. The
supernatant was removed after each sample was centrifugated for
10 minutes at 3500 rpm and it was extracted with 600 pl of
acetonitrile residue. After a second centrifugation under the same
conditions, the supernatant was evaporated. In the last step, after
the addition of the 400 pl mobile phase, 100 pl was injected into
the chromatography system. The calibration curves were
obtained according to the peak area of standards and sample
concentrations were calculated.

Statistical analysis

In G-power 3.1.9.2 program, power analysis was
conducted at 0.25 effect size, 5% type 1 error, and 80% power.
Accordingly, the number of samples required was calculated as
90. The study was planned with 100 patients considering 10%
data loss. Data were evaluated in the IBM SPSS Statistics 22.0
statistical packages program (IBM Corp., Armonk, New York,
USA). Normal distribution of the data was assessed by the
Shapiro-Wilk normality test and Q-Q graphs. Descriptive
statistic values were presented as mean (standard deviation) and
median (25"-75". percentile). Comparisons between groups were
analyzed by t-test and Mann-Whitney U-test for independent
samples. The relationship between the numerical variables were
analyzed with Pearson and Spearman correlation analysis. The
relationship between categorical variables was analyzed with the
exact method of the chi-square test. P<0.05 was considered
statistically significant.

Results

A total of 113 women were included in the study, but 13
had thyroid dysfunction or were using thyroid preparations
(Figure 1). Finally, 100 newborns (52 males, 48 females) who
were born in Erciyes University maternity unit between May
2015 and June 2015 were enrolled in the study.

Figure 1: Flow chart description of the trial

Assessed for eligibility (n=113)

Mathers with thyroid disorders (n=10)
Mothers using thyroid preparations (n=3)

Analyzed (n=100)
Excluded from analysis (n:13)
(Due to thyroid disorders and

using thyroid preparates)
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Infants born before 34 weeks were considered early
premature, those born between 34-37 weeks were considered late
premature and those born at 37 weeks or later were considered
mature. The mean gestational age of newborns in the study was
37.38 (2.3) weeks (male newborns: 37.18 (2.4) weeks, female
newborns: 37.53 (2.1) weeks); the mean body weight was
2907.2g (624.3 g) [male newborns: 2891.9 (690.6), female
newborns: 2917.2 (557.9)]. The mean length was 48.6 (2.5) cm
[male newborns: 48.4 (2.5) cm, female newborns: 48.9 (2.4cm)]
(Table 1).

Table 1: Newborn anthropometric measurements and cord bisphenol, mono-ethylhexyl
phthalate (MEHP) and Di-(2-ethylhexyl) phthalate (DEHP) values

All Male Female P-
n=100 n=52 n=48 value
(100%) (52%) (48%)
Gestational age (week) mean 37.38 (2.3) 37.53 (2.1) 37.18 (2.4) 0.174
(SD)
Weight (kg) mean (SD) 2907.2 2891.9 2917.2 0.412
(624.3) (690.6) (557.9)
Height (cm) mean (SD) 48.6 (2.5) 48.4 (2.5) 48.9 (2.4) 0.321
BISPHENOL-A (ng/ml) mean | 9.97 (2.93) 11.42 8.52 (2.51) 0.007
(SD) (2.60)
MEHP (pg/ml) median (min- 0.20(0.03- 0.22 (0.14) 0.21 (0.16) 0.124
max) 0.78)
DEHP (pg/ml) median (min- 2.72(1.16- 2.72(0.72) 3.04 (1.19) 0.137
max) 7.14)

DEHP: Di-(2-ethylhexyl) phthalate, MEHP: mono-ethylhexyl phthalate

The mean cord blood BPA levels of all newborns was
0.99 (0.29) ng/mL. The median DEHP value of all newborns was
2.72 pg/ml (1.16 to 7.14). The median MEHP value of all
newborns was 0.20 pg/ml (0.03-0.78).

We found that the male newborns’ cord BPA mean
value was higher than that of female newborns (1.14 (0.26)
ng/ml vs 0.85 (0.25) ng/ml, respectively) (P=0.007).

When the median MEHP value was compared by sex,
we found that the male newborns’ cord MEHP value was similar
to that of female newborns (0.22 (0.14) pg/ml, 0.21 (0.16) pg/ml,
respectively) (P=0.124).

The male newborns’ cord DEHP mean value was
slightly lower than that of female newborns (2.72 (0.72) pg/ml,
3.04 (1.19) pg/ml, respectively) (P=0.137).

There was no significant relationship between the cord
blood BPA levels and the maternal and newborns’ thyroid
function tests; however, a negative relationship was found
between MEHP and newborn TSH levels (r= -0.284 p=0.003)
(Table 2). There was no significant relationship between MEHP
values, maternal T3, newborn T3 and newborn T4 levels
(P=0.214).

Table 2: Correlation coefficient between mono-ethylhexyl phthalate (MEHP) and newborn-
mother thyroid function tests

MEHP MEHP  Mother Mother  Mother Newborn  Newborn  Newborn
Values (ng/ml) TSH fT3 fT4 TSH fT3 fT4
(N:100) (uIU/ml)  (pg/ml)  (ng/dl)  (uIU/ml)  (pg/ml) (ng/dl)
MEHP 1

(ng/ml)

Mother -0.23* 1

TSH

(uIU/ml)

Mother fT3 | 0.15 -0.10 1

(pg/ml)

Mother fT4 | -0.06 -0.14 0.09 1

(ng/dl)

Newborn 028" 0.09 -0.07 0.11 1

TSH

(uIU/ml)

Newborn 0.00 0.12 -0.08 -0.03 0.17 1

fT3 (pg/ml)

Newborn 0.00 0.16 -0.04 0.08 0.07 0.43° 1
T4 (ng/dl)

2 P<0.05, ° P<0.01, MEHP: mono-ethylhexyl phthalate, TSH: Thyroid Stimulating Hormone, fT3: Free
trilodothyronine, fT4: Free thyroxine
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Discussion

The patient, who is informed about the need for an
operation, faces a stressful situation. This anxiety reaches the
maximum level especially in the preoperative preparation room.
The main reason for this anxiety is pain and fear of not waking
up after surgery [10-12]. Detailed information and premedication
prior to the operation have an important role in the prevention of
this preoperative incapability [9, 13]. This anxiety, pre-operative
fasting, and fluid restriction significantly increase the level of
stress. It induces various physiological, metabolic, and
psychological responses to protect the body from this stress [3,
14]. The body's response is characterized by increased activation
of catabolic and immunosuppressive hormones from the pituitary
gland with activation of the sympathetic nervous system [15].
The aim of this study is to investigate the effects of stress and
fluid restriction before anesthesia induction on patient clinic,
endocrine responses, and a new peptide-made hormone,
Nesfatin-1 level. The State-Continuity Anxiety Scale (STAI 1-
STAI 2) is an easy-to-apply scale that can be answered by the
individual as well as the patient's hemodynamic and biochemical
data in the measurement of anxiety. Tasdemir et al. [16] showed
that preoperative anxiety was significantly higher than
postoperative anxiety. Domar et al. [17] found an average score
of 45 preoperatively. In our study, according to the results of the
statistical analysis for the STAI test, no significant differences
were observed between the groups. The preoperative anxiety
score in our study was 44 on average. This is similar to the
results of other studies.

In our study, systolic and diastolic blood pressure values
increased significantly just before induction in all groups.
Although there were no statistically significant differences in the
heart rate values between the groups, the intra-group evaluation
increased significantly 1 hour before induction. This indicates
that the anxiety caused by surgery increases as the time of
operation approaches and premedication is not effective enough
to prevent this.

The pituitary hormones secreted in response to stress
and increased sympathetic activity cause the body to transition to
a new state both hemodynamically and metabolically. Therefore,
heart minute volume and tissue perfusion are increased, and body
temperature rises. Blood glucose is increased with the increase of
catabolic hormones such as cortisol, adrenaline, and insulin, in
addition to glycolysis, gluconeogenesis, and lipolysis. The serum
insulin levels in our study were similar in inter- and intra-group
evaluations. Serum glucose levels of group 1A (fasted, fluid
restricted and premedicated group) also showed a significant
change compared to other groups. The high glucose levels of
group 1A may be due to the anxiety caused by fluid restriction.
Catecholamines have important physiological effects in response
to stress. They activate glycogenolysis, gluconeogenesis,
lipolysis and ketogenesis in the liver. This is because they lower
insulin and increase glucagon [18-20]. They also increase blood
pressure and heart rate [21]. There are many stimuli that lead to
catecholamine release, such as hypovolemia, hypoglycemia,
hypoxemia, pain and fear. Hypovolemia is best correlated with
catecholamine release [22]. In our research, epinephrine and
norepinephrine levels were higher in group 1A compared to the
other groups. These results support our view that hunger and

Endocrine disrupting chemicals in newborn
V'S

JOSAM ¢

fluid restriction increase the stress level. It is known that surgical
stimulation, anesthesia, psychic, and emotional stress increase
cortisol release [23]. Cortisol potentiates the effects of
epinephrine and glucagon, causing hyperglycemia. It also
activates gluconeogenesis, proteolysis, and lipolysis. As a result
of all these processes, blood glucose rises and tries to supply the
vital organs with the necessary energy.

Nesfatin-1 is a recently described molecule. Studies
show that besides the central nervous system, it is secreted from
the pancreas, adipose tissue, and gastric mucosa [7, 24-26]. It has
been shown in human milk [27]. Food and water intake has been
shown to increase Nesfatin-1 levels [7, 24, 28]. Stengel et al.
[29] found low levels of Nesfatin-1 in rats that were fasted for 24
hours. Tsuchiya et al. [30] stated that there is a negative
correlation between Nesfatin-1 and BMI. The increase of
Nesfatin-1 secretes glucose-stimulated insulin from pancreatic
beta cells [31, 32]. Foo et al. [7] showed that Nesfatin-1
administration decreases blood glucose level of hyperglycemic
rats (type 2 DM) depending on the dose and time. Nesfatin-1 is
also effective in the regulation of emotional and behavioral
states. In experimental animal models, Nesfatin-1 activation in
the rat brain increased psychological stress [8]. In their study,
Hofmann et al. [33] found that plasma Nesfatin-1 level was
higher in the group of high anxiety compared to patients with
low anxiety. There was a statistically significant correlation
between plasma Nesfatin-1 level, total stress score and
depression score. Giinay et al. [34] reported that Nesfatin-1 level
was low in their study on normal weight men with general
anxiety. In our study, the nestfatin-1 levels of only group 2A was
significantly higher than group 2B. In the intra-group evaluation,
Nesfatinl level in group 2A was high in the second period.

The level of Nesfatinl in GrouplA was significantly
higher in the 3rd period than in the 2nd period. Also, group 2A
had the lowest glucose levels in comparison to other groups. This
can be regarded as an indicator of the antihyperglycemic effect
of Nesfatin-1. Based on our results, anxiety score was
compatible in the STAI 1 test, but no correlation was observed in
the STAI-2 test. We think this may be related to glucose level.

The limitations of this study are as follows: The study
was performed only in operations involving general anesthesia.
Therefore, the data were more limited as it did not include
patients with regional anesthesia. In addition, it should be kept in
mind that anxiety analyses are affected by the sociodemographic
statuses of the patients.

Conclusion

According to our findings, the highest reflection of
stress in patients seems to coincide with the clinical and
endocrine responses just before the induction period.
Preoperative fluid replacement and premedication maintain
hemodynamic stability and contribute positively to energy
balance by increasing the level of Nesfatin-1. If the
pathophysiological mechanisms are clarified, we think that
Nesfatin-1 can be used in the treatment of diseases affecting
energy metabolisms such as diabetes and obesity, and in
reducing perioperative complications.
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Introduction

Among hospitalized patients, surgical site infection
(SSI) makes up 14-16% of all nosocomial infections and is the
third most frequent nosocomial infection. SSI can be classified
into three categories according to the depth of the wound and the
severity of the infection from superficial incisional to
organ/space involvement, based on the Center for Disease
Control and Prevention (CDC) reports [1].

Proper diagnosis of SSI is vital since its progression
may lead to significant morbidity, and socio-economic problems
if overlooked [2]. After obstetric and gynecologic procedures,
SSls are frequently encountered as a postoperative complication.

SSl is the most common reason for prolonged hospital
stay and readmission. By checking the patient’s routine
laboratory analysis, initially white blood cell (WBC) count and
C-reactive protein (CRP) levels, infections, and related
complications were evaluated by physicians. In the past decade,
other markers have been used to detect infections.

Platelets, 3-5um in diameter and 4.5-11fL in volume,
are cytoplasmatic fragments of megakaryocytes that are present
in the bone marrow [3]. In addition to their critical role in
thrombosis and hemostasis, evidence by many reports suggests
that platelets contribute to the microbial host defense,
inflammatory process, angiogenesis, wound healing, and
remodeling [4].

Platelets act as first responders during the injury process
and hemostasis. To aid tissue regeneration and wound
sterilization, following surgical incision, platelets actively
migrate from the inflamed or leaky vessel wall [5]. Platelet
activity has been monitored by PLCR, which is defined as the
percentage of circulating larger platelets (>12 fL).

PLCR and immature granulocytes are automatically
measured while obtaining a complete blood count. The normal
range is between 15-35% [6].

Recently, the role and several functions of platelets in
the inflammation process were defined. A significant number of
studies have shown that platelets play an essential role in the
pathogenesis  of  various inflammation-related clinical
circumstances.

The role of platelets from severe infection to systemic
inflammatory reaction syndrome (SIRS), trauma, and thrombotic
events have been researched by numerous groups who defined
the activation of the coagulation system and changes in platelet
volume, size, and different indices [7].

Currently, modern automated hematology analyzers are
available. They measure other usable infection markers, such as
PLCR and immature granulocyte percentage (%IG), to be used
as parameters of severe bacterial infections [8, 9]. As a potential
marker, some recent studies have searched the function of %IG
to estimate the severity of infection [10, 11]. These studies were
predominantly based on adult patients with a critical illness
hospitalized in the intensive care units.

Our study aimed to compare the PLCR and %IG values
in patients with and without SSI in the Obstetrics and
Gynecology clinic and their significance in diagnosis, along with
their relationship with disease severity by assessing the
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correlation of PLCR and %IG values with parametric values
such as duration of hospitalization and antibiotic treatment.

Materials and methods

Our study was performed retrospectively in the
Gynecology and Obstetrics department of a tertiary level
education and research hospital. From October 2017 to January
2019, all patients diagnosed with surgical complications were
evaluated for inclusion in the study. The inclusion criteria were
being between 18-40 years of age, and developing incisional SSI
after the gynecologic, gynecologic oncologic, or cesarean
operations. Control patients were selected randomly between 18—
40-year-old patients who were referred to our Gynecology and
Obstetrics outpatient clinic for a routine follow-up examination
without any signs of urinary tract infection or pelvic
inflammatory disease. Patients with serious trauma, an infection
occurring immediately after surgery, cardiac shock, those
receiving immunotherapy, those with autoimmune diseases,
paraneoplastic syndrome, acute versus host disease, and deep
infections with organ and/or space involvement were excluded
from the study. Infections which affect the skin or subcutaneous
tissue within 30 days of the procedure are defined as incisional
SSls. At least one of the following signs must be documented to
diagnose a patient with incisional SSI: Purulent drainage from
the wound, redness and/or swelling of the incision, and wound
separation.

Patients who developed SSI according to the CDC
criteria were treated either in inpatient or outpatient settings.
Blood samples were obtained from patients for complete blood
count (CBC), CRP, and sedimentation analysis. Leukocyte
count, PLCR, and% IG were measured using an automated
hematological analyzer (XN-1000; SysmexCorp.), from blood
samples obtained at the first admission to the outpatient clinic or
the emergency room. PLCR and% IG values were calculated by
semiconductor flow cytometry using the data obtained from CBC
analysis. Intravenous antibiotic therapy was started with
metronidazole and a second-generation cephalosporin.

Statistical analysis

Data were presented as median (interquartile) and
continuous, non-normally distributed data were analyzed with
the Mann-Whitney U-test. The qualitative data were analyzed by
either Fisher’s test or chi-square test. Correlation analysis
between PLCR and %IG value and parametric variables was
conducted with either Pearson’s for interval scale or Spearman’s
for ordinal scales analysis.

The study protocol was approved by the Ethics
Committee of Istanbul Education and Research Hospital (date:
07/02/2020, issue number: 2176) and conducted in accordance
with the Declaration of Helsinki.

Results

Fifty females who developed SSI after surgery and 50
control individuals were enrolled in our study. Among 50 SSI
patients, 9 patients had undergone a cesarean section, 14 patients,
a gynecologic-oncologic operation (endometrium, ovarian and
cervical cancer) and 27 patients had undergone gynecologic
operations  (salpingectomy, myomectomy, hysterectomy,
sacrocolpopexy). All patients had superficial wound infections.
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As shown in Table 1, the mean ages of the SSI and
control patients were 44.1 years and 36.3 years, respectively. The
median PLRC values of the SSI and control patients were 25.1
and 28.2 respectively, and the median %IG values of the SSI and
control patients were 1.62 and 0.27 respectively. Significant
differences were found between the PLRC and %IG values of
patients with and without wound infections (P=0.052, and
P<0.05, respectively). The mean BMI, CRP and WBC values of
SSI patients were 32 kg/m? 103.9 mg/L, and 11.7x10%L,
respectively, while those of the control patients were 29.2 kg/m?,
6.1 mg/L and 7x10%L, respectively. Thirty-four out of 50 SSI
patients (68%) had normal WBC count at admission to the
hospital. The mean hospitalization duration was 18.2 days among
SSI patients.

Table 1: Demographic data of the study population

| SSI(n=50) Control(n=50)  P-value

Age (years) 441 36.3 <0.05
PLRC 25.1 28.2 <0.05
%IG 1.62 0.27 <0.05
BMI (kg/m?) 32 29.2 >0.05
CRP (mean) 103.9 6.1 <0.05
ESR mean) 79.6

WBC (x 10%L) | 11.7 7.00 <0.05

PLRC: platelet large cell ratio, %IG: immature granulocyte percentage, BMI: body mass index, CRP: C-
reactive protein, ESR: erythrocyte sedimentation rate, WBC: white blood cell

The mean %IG value of culture-negative and culture-
positive SSI patients were 2.61, and 0.97, respectively
(P=0.002).

A cut-off of 30.1 for PLRC and 0.35 for %IG had 72%
sensitivity and 45% specificity, and 97% sensitivity and 78%
specificity (AUC: 0.95), respectively, for the diagnosis of wound
site infections (Figures 1 and 2).

Figure 1: ROC curve analysis of PLRC
value in wound infection patients

Figure 2: ROC curve analysis of %IG value
in wound infection patients

ROC Curve ROC Curve

Sensitivity
Sensitivity

1 - Specificity 1 - Specificity

Diagonal segments ars produced by ties

PLRC value slightly negatively correlated with
hospitalization duration (r = -0.102), and strongly negatively
correlated with duration of antibiotic use (r = -0.01) (Figures 3
and 4), while %IG value slightly negatively correlated with
hospitalization duration (r = -0.110), and slightly negatively
correlated with duration of antibiotic use (r = -0.023) (Figures 5
and 6).

Among the SSI infection group, there were 30 culture-
negative and 20 culture-positive patients. Among culture-
positive patients, 2 had methicillin-resistant Staphylococcus
aureus (MRSA), 1 had Candida spp., 3 had Escherichia coli
(E.coli), 3 had Pseudomonas spp., 1 had Enterococcus spp., 1
had Klebsiella spp., 1 had S.capitis, 2 had S.epidermidis, 1 had
Morganella morganii, 2 had Enterobacteria sp., 1 had
S.haemolyticus, 1 had P. mirabilis, 1 had Acinetobacter
infection.

Diagonal segments are produced by ties
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Figure 3: Correlation analysis of hospitalization time with PLRC value
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Figure 4: Correlation analysis of duration of antibiotic use with PLRC values of patients
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Figure 5: Correlation analysis of hospitalization time with %1G
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Figure 6: Correlation analysis of antibiotic use with %IG (There was a slight negative
correlation between antibiotic use and %IG (correlation coefficient = -0.023).
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Discussion

PLCR is another substitute marker that defines the
largest size fraction of platelets for platelet volume, and an
increase usually indicates the production of new platelets. Only a
few reports studied PLCR value in sepsis and/or infection
patients. Our study is one of the first studies to provide a PLCR
cut-off value among gynecology patients. Gao et al. [12]
analyzed 124 patients with septic shock retrospectively, and
several important results were reported. In the non-surviving
group (n=88), platelet and procalcitonin decreased while mean
platelet volume (MPV), PLCR, and platelet distribution width
(PDW) increased with time. PLCR was more sensitive to platelet
size changes but was mostly correlated with MPV. Contrary to
our results, their PLCR values were higher in their non-survivor
group of patients, but their study population was critically ill. We
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also found a negative correlation between PLCR and SSI
severity, and we conclude that PLCR first decreases in number at
the beginning of the inflammatory cascade, then starts to increase
as the disease progresses to septic shock. Our findings are in
concordance with the results of Zhan et al. [13] who found that
PLCR value was significantly lower in patients with active
periodontitis compared to the healthy control group.

Babu et al. [14] showed that the PLCR levels were
parallel to MPV and PDW values and are inversely related with
platelet count, which may help form a link between these two
parameters. Comparative studies are needed on which one is
superior and/or of equal value in estimation of progression and
severity.

Some studies suggest that the %IG is a useful and an
easily obtainable adjuvant marker to predict the severity and
invasiveness of microbial infection in critically ill patients [15].

In earlier studies, contrary to our results, %IG was
elevated in non-critically ill adults and neonates with infection
[16,17,18,19,20]. Since our patients had a relatively mild
infection at the beginning, as disease progresses, %IG values
start to decrease, which is valuable for determining disease
progression, since we found a negative correlation of %IG value
with a duration of antibiotic use. More than half of our patients
had normal WBC count during admission. One study showed
that %IG predicts infection better than total WBC count [18].
Some studies conclude that %IG values better reflect the severity
of sepsis than CRP, WBC, and procalcitonin, and attribute
equivalent discrimination power to lactate [21]. We also found a
negative correlation between %IG values, and disease
progression and severity.

Another challenge in diagnosing sepsis is that infection
is not always confirmed even if treatment is started and only in
30-40% of cases, a positive culture sepsis is present [22].

Early diagnosis and no delay in the treatment of sepsis
with antibiotics can be lifesaving since sepsis is the most
common cause of mortality in intensive care units [23].

However, obtaining culture results normally takes 24-48
hours, which generates a delay in treatment and diagnosis. In
some clinics, broad-spectrum antibiotic therapy is initiated while
waiting for culture results. However, this option is expensive and
may pose a risk as unnecessary and prophylactic antibiotics may
induce the development of highly resistant microorganisms [23].
More than half of our patients had negative culture results but
delaying treatment while waiting for the culture results or
because of non-confirmed microorganisms may put the patient’s
life at risk. Accordingly, examinations that allow faster diagnosis
with higher specificity are required.

Nierhaus et al. [24] reported that in SIRS patients,
especially within the first 48 hours, the %IG value significantly
differentiates infected patients from uninfected ones (P <0.0001),
with a sensitivity of 89.2% and a specificity of 76.4%. They
found that IG value had higher diagnostic value than other
laboratory parameters such as CRP, interleukin-6 (IL-6), and
lipopolysaccharide-binding protein (LBP), which had less than
68% sensitivity. The ROC curve analysis showed a higher
positive predictive value for % IG compared to other parameters
in the first 5 days of meeting the SIRS criteria.

PLCR and %IG in surgical site infections
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Lee et al. [25] showed that blood cultures are positive
only in one-third of patients who show clinical features of sepsis.
Contamination of blood cultures is another aspect of difficulty in
the diagnosis of sepsis which may lead to misuse of antibiotics.
Even though contaminated blood cultures were excluded from
their study, 1G% <2.0% helped rule out sepsis even before blood
culture results. Future comparative studies with contaminated
culture results may help validate the discriminative power of %
IG. Ansari-Lari et al. [26] also found that the %IG value was
better correlated with positive blood culture results and infection
than WBC count.

Contrary to our results, as we found higher %IG values
in culture-negative patients, Pavare et al. [27] found that %IG
added valuable information regarding the performance of
children with different infection degrees in all age groups. Their
results were parallel with the previous studies and suggest an
association between positive blood bacterial culture and higher
IG%. Furthermore, higher levels of %IG are seen in culture-
positive patients and suspected septicemia [15,24].

The wound infection patients in our study group were
not critically ill, and our group of patients were younger, which
led to less secondary morbidities associated with changes in
hematological parameters. It is safe to assume that our values
give more insight into infection pathogenesis in the early phase
of the inflammatory cascade.

Ours is one of the first studies investigating PLCR and
%IG values in SSI after gynecological operations.

Limitations

Since PLCR and %IG were recently incorporated into
total blood count analyses, comparative studies are lacking in the
Gynecology and Obstetrics Department. Even though postpartum
cesarean patients were small in sample size, we included both
postpartum cesarean and gynecology patients in our study.
Therefore, there is a need for studies that analyze these two
patient groups independently, although, when plasma volume
begins to increase, hematocrit values return to normal within 3-5
days after birth. However, studies evaluating the values of
hemoglobin longitudinally in the postpartum period show that it
takes at least 4-6 months to transform the pregnancy-associated
changes to non-pregnant psychology. Since studies comparing
PLRC and %IG values in postpartum cesarean and control
patients are lacking, normal reference values in the postpartum
population needs to be determined by further studies. Our control
group was randomly selected from patients without genitourinary
infection, but patients with respiratory or other site infections
could not be excluded from the study.

This study could provide a basis for future large-scale
studies, by making it possible to validate our results. Including
PLCR, and %IG in the SSI treatment protocol, and initiating
treatment earlier when needed leads to greater recovery
possibilities for post-operative gynecology patients.

Conclusions

We investigated the clinical significance of the PLCR
and %IG count as new markers of acute inflammation. PLCR
and %IG count showed infection even without leukocytosis and
in case of negative culture results. We found that low PLCR and
high % IG count can be used in early diagnosis and most
importantly, the tendency of PLCR value to increase from
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baseline indicates that the infection is getting more complicated,

and

vice versa applies for %IG value. Compared with other

available inflammation markers, PLRC and IG count are rapidly
generated with routine CBC analysis with no delay in sample
analysis and without any extra cost.
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Abstract

Background/Aim: Chronic migraine (CM) is defined as headache occurring on 15 or more days per
month for more than three months, which, on at least 8 days per month, has the features of a migraine
headache. Greater occipital nerve (GON) blocks with local anesthetics and steroids are used in CM. GON
block is widely used effectively in CM treatment. The aim of this study was to assess the effectiveness of
GON blocks in CM.

Methods: This retrospective cohort study was conducted in Bulent Ecevit University Faculty of Medicine,
Department of Neurology. Data of 43 CM patients who had GON block were collected. CM was
diagnosed using International Classification of Headache Disorders (ICHD-3). GON blocks were repeated
every week in the first month and monthly thereafter for the following 6 months. The injections were
performed radially at 2 cm lateral and 2 cm inferior to the protuberantia occipitalis externa with a needle
and 2 mL of 0.25% bupivacaine bilaterally. Headache attack frequency (days), headache duration (hours)
and severity of pain (Visual Analog Scale (VAS)) were compared between before and after GON block in
the first month.

Results: Headache attack frequency decreased from 12.8 (8.4) (pretreatment) to 3.8 (3.5), and headache
severity (VAS), from 8.5 (1.2) to 4.5 (1.8) (P<0.001 for both) within one month. No serious adverse
effects were observed.

Conclusion: This study showed significant decreases in headache parameters in CM. GON block is widely
used effectively in CM treatment, and there is a need to standardize the application technique, dose, and
frequency.

Keywords: Chronic migraine, Greater occipital nerve block, Headache attack frequency, Headache
severity
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Introduction

Chronic migraine (CM) is defined as headache
occurring on at least 15 days per month for more than three
months, which, on at least 8 days per month, has the features of a
migraine headache [1]. CM s characterized by recurrent
moderate to severe headaches, with a severe impact on
socioeconomic functioning and quality of life [2, 3]. Chronic
migraine affects 1-2% of the general population, and in about
8% of patients with migraine, it usually develops from episodic
migraine [3, 4]. The risk factors for chronic migraine include
overuse of acute migraine medication, ineffective acute
treatment, obesity, depression, and stressful life events. Age,
female sex, and low educational status increase the risk of
chronic migraine [3, 5].

Antidepressants are the most used prophylactic drugs.
Beta blockers, antiepileptic drugs such as topiramate and
valproate, and calcium channel blockers are used for treatment
[2, 3]. Cognitive behavioral therapy and botulinum toxin are
effective [6, 7]. Current treatments still have insufficient efficacy
in migraine patients, and treatment of chronic migraines presents
a challenge for the physicians.

Greater occipital nerve (GON) block with local
anesthetics is another method of treatment developed because of
the scarcity of prophylactic drugs. Some studies assessed the
efficacy of GON block in the treatment of other headache
syndromes, including cluster headache, chronic daily headache,
and cervicogenic headache, trigeminal neuralgia and postdural
puncture headache [8-18], but there are a few studies on CM
treatment [2, 5, 19, 20]. The block method, administration
frequency, the type and quantity of anesthetics used vary.

The aim of this study was to determine the effectiveness
of GON block with the local anesthetic bupivacaine for CM
prophylaxis in patients who do not use prophylactic agents.

Materials and methods

This retrospective cohort study was conducted in Bulent
Ecevit University Faculty of Medicine, Department of Neurology
between 2019-2020 on 43 CM patients who had GON block. CM
was diagnosed using International Classification of Headache
Disorders (ICHD-3) [1]. GON blocks were repeated every week
in the first month and monthly thereafter for the following 6
months.

Exclusion criteria for this study were as follows: Having
undergone occipital nerve block or occipital nerve stimulation,
using prophylactic agents for migraine, having an active
infection/skull defect/hemangioma in the injection area, a history
of allergic reaction to the local anesthetic, a history of occipital
region surgery, being pregnant or breastfeeding, having
uncontrolled hypertension, uncontrolled diabetes mellitus, liver
disease, congestive heart failure, history of a psychiatric disease,
renal failure and using anticoagulants.

The injections were performed radially 2 cm lateral and
2 cm inferior to the protuberantia occipitalis externa with a
needle and 2 mL of 0.25% bupivacaine bilaterally. The patients
were kept under observation for 30 minutes to note the possible
side effects.
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Headache attack frequency (days), headache duration
(hours) and severity of pain (Visual Analog Scale (VAS)) were
compared before and after GON block in first month. Headache
severity was recorded using a VAS. All patients were informed
about the scale numbered from 0 (no pain) to 10 (worst pain ever
experienced).

Statistical analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS Inc.; Chicago, IL, USA)
18.0 program. The suitability of the data to normal distribution
was assessed by the Kolmogorov—-Smirnov test. To summarize
data obtained in the study, descriptive statistics were presented as
mean (standard deviation) or median with minimum-maximum
(min-max) values, depending on the distribution of the
continuous variables, while categorical variables were presented
as numbers and percentages. The Wilcoxon test was used to
evaluate the effectiveness of GON blockade. P-value <0.05 was
considered statistically significant.

Results

A total of 43 patients, including 39 females and 4 males,
were included in the study. The median age of the patients was
40.2 (11.6) years. Table 1 shows the comparison of frequency,
duration, and severity of the patients’ headaches before and after
bilateral GON blocks. Headache attack frequency decreased
from 12.8 (8.4) (pretreatment) to 3.8 (3.5) (first month).
Headache duration and severity (VAS) decreased from 17.1
(16.8) hours to 4.6 (5.3) hours, and from 8.5 (1.2) to 4.5 (1.8)
(first month), respectively (P<0.001 for all). No serious adverse
effects were observed.

Table 1: Pre- and post-treatment of results

n=43 ‘ Pretreatment  First month - P-value*
Post-treatment

Headache attack frequency (days) | 12.8 (8.4) 3.8(3.5) <0.001

(per month)

Headache duration (hours) 17.1 (16.8) 4.6 (5.3) <0.001

VAS 8.5(1.2) 45(1.8) <0.001

VAS: Visual Analog Scale

Discussion

Our findings showed that repeated GON block with
bupivacaine bilaterally significantly decreased the number of
headache days, headache duration, and VAS pain scores in
patients with CM.

The effectiveness of GON block in CM has been shown
in several studies [2, 5, 19-21]. The block method, administration
frequency, the type and quantity of anesthetics used vary. GON
block procedures are yet to be standardized.

Inan et al. [19] reported the first randomized, placebo-
controlled study on GON blockade for the treatment of chronic
migraine, and showed that after 3 months, repetitive GON block
with bupivacaine decreased the number of headaches, headache
duration, and VAS scores of CM patients. They stated that GON
blockade was effective on CM treatment. Our 1- month follow-
up results were similar and effective.

Dilli etal. [23] reported that GON blockade did not
reduce the frequency of migraine in CM when compared with
placebo. They did not use repetitive blocks.

Inan et al. [19] showed that weekly and monthly
treatments were similarly effective and reported that patients
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responded well to once- monthly treatment, which is more
feasible than once- weekly treatment.

Unal-Artik et al. [5] reported that GON block was an
effective treatment method for chronic migraine and that
unilateral GON block was as effective as bilateral GON block.
They showed that repeated administration was needed to achieve
effective GON blockade in patients with chronic migraine. In our
study, we repeated GON blocks with bupivacaine bilaterally.

In their meta-analysis, Zhang et al. [17] reported that
compared to controls, GON block significantly decreases pain
intensity and analgesic medication consumption but has no
significant impact on headache duration. In our study, GON
block decreased headache duration.

The pathophysiology of CM is not well understood, and
recent advances have indicated that cortical hyperexcitability,
brainstem dysfunction, and central sensitization are important in
the development of CM [24].

It is related to a group of signs that originate in the
autonomic nervous system. Migraine is thought to be of
neurovascular origin. It is triggered by an excitation of the
cerebral cortex with abnormal control of the pain-related neurons
in the trigeminal nucleus which are located in the brain stem
[25].

GON block treats symptoms of migraine related to
modulation of afferent signals to the trigeminal nucleus caudalis,
which bridges the gap between sensory regions of the ophthalmic
branch of the trigeminal nerve and the greater occipital nerve.
Injecting this region with a local anesthetic decreases sensory
input to the trigeminal nucleus caudalis [8].

It is well known that the trigeminocervical complex is
connected to the nucleus salivatorius with raphe nucleus, locus
coeruleus, and hypothalamus. Painful stimulus of cranial
structures is transmitted through the trigeminal nerve and the
superior cervical nerve to the trigeminocervical complex and
then upper centers [2, 3, 17]. There is important functional
connection between the sensory occipital segments and the
trigeminal nociceptive system in humans. Thus, GON block is an
effective treatment option in migraine patients, and protects the
patients from serious complications [2, 3, 17, 19, 21].

The response to GON block was not only dependent on
the direct local anesthetic effect of the injection. The mechanism
of action might have been via changes in brain nociceptive
pathways. Another explanation that GON injections initiate
diffuse noxious inhibitory controls, independent of anesthetic
effect. Neurophysiological and clinical data suggest there is a
functional connection between the sensory occipital segments
and the trigeminal nociceptive system in humans. GON block for
unresponsive CM should therefore be considered an effective
management tool [9].

Another point still under discussion is the choice of
medication to be used in the procedure. The current approach is
to use local anesthetics and local anesthetic-steroid mixtures.

The literature does not include any study focused on the
dose of local anesthetic that results in effective GON block.
However, studies suggest the use of 1-2% lidocaine (10-20 mg /
mL) and / or 0.25-0.5% bupivacaine (2.5-5 mg / mL) for
effective GON block [26].
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There are studies in which the GON block is combined
with corticosteroids [23, 27, 28]. These studies revealed that
corticosteroid supplementation did not reduce pain intensity but
extended the duration of pain relief. More studies are needed to
investigate this problem.

There are few adverse events following GON block,
such as injection site pain, local infection, local hematoma and
abdominal distension, paresthesia, and benign intracranial
hypertension [17]. No adverse effects were observed in our
study.

Limitations

This study was limited by the retrospective design, and
the lack of a control group. Further placebo-controlled research
involving large populations are needed.

Conclusion

Recurrent GON block is an effective treatment method
of CM and protects patients from serious complications related
to the side effects of drugs. This method is simple, safe, and cost-
effective. Systemic side effects of other prophylactic drugs,
which have limited use in liver and kidney diseases, and in case
of pregnancy and breastfeeding, are avoided, as well as the high
cost of chronic drug use. Botulinum toxin injections can be more
painful for patients and the injection cost is higher than local
anesthetics. More studies are needed to better define the safety
and cost-effectiveness of the GON block for CM treatment.
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Abstract

Background/Aim: Restrictions imposed after the COVID-19 outbreak have had some negative effects on
the society and individuals. There are few reports on the effects of the COVID-19 pandemic, which causes
stress on individuals, on sexual activity. The aim of this study is to evaluate the sexual activities of
pregnant women during these restrictions.

Methods: A total of 294 pregnant women between the ages of 18-45 years and their spouses who visited
the Gynecology and Obstetrics Clinic between June 2020, and August 2020 were included in this cross-
sectional study. The sexual activities of pregnant women and their spouses were evaluated with the
Arizona Sexual Experiences Scale (ASEX).

Results: One third of the pregnant women were in their first pregnancy, and 78.2% of those who gave
birth before had a vaginal delivery. 38.8% of the pregnant women were in their second trimester. The
mean ASEX scores of pregnant women and their partners during the pandemic period were significantly
increased compared to the pre-pandemic period (13.47 (3.58) versus 17.01 (5.78), P=0.001, 12.14 (2.98)
versus 14.49 (5.02), P=0.001, respectively). Before the pandemic, 64.62% (n=190) of the pregnant women
and 51.7% (n=152) of their spouses had a sexual disorder. During the pandemic, this ratio increased in
both genders and rose to 80.27% (n=136) in pregnant women and 63.60% (n=187) in their spouses.
Conclusion: We observed an increase in sexual dysfunction in both pregnant women and their partners
during the COVID-19 pandemic.

Keywords: COVID-19, Pregnant women, Arizona Sexual Experiences Scale, Sexual disorder
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Introduction

Coronavirus-2019 (COVID-19), which was first seen at
the end of 2019 in Wuhan, a city in Hubei Province of China,
and then spread rapidly all over the world, is now a pandemic
[1]. SARS-CoV-2, a beta-coronavirus that can be transmitted to
humans via intermediate hosts such as bats, is the biggest global
challenge we have faced since World War 1l [2]. COVID-19
continued to spread aggressively, and on March 11, restrictions
and social distancing measures were implemented in our country
(Turkey). With these restrictions, the goals were to wear a mask
and ensure social distancing between people to reduce and
prevent the spread of the virus. Most commercial activities,
especially those operating in the service sector, were closed
down, and the social distance between individuals in even open
areas was set to be at least 1.5 meters [3].

Measures taken after the COVID-19 outbreak have had
some negative effects on society and individuals [4]. Concern
about both one’s own health and the health of loved ones are the
first reactions to the pandemic. In addition, there was anger and
boredom due to the uncertainty of how far the epidemic would
progress, how it would affect life, and when life would return to
"normal”. High stress situations and loneliness are known to
cause symptoms of depression or post-traumatic stress disorder
in some people [5]. It is well known that stress has negative
effects on sexual function, but the mechanisms in this
relationship  have not been  adequately  discussed.
Psychologically, stress can interfere with an individual's focus on
sexuality through both emotional and cognitive changes [2].

There are few reports on the effects of the COVID-19
pandemic on sexual activity [2, 6]. The sexual health of
individuals who are already facing more health problems
globally could be affected by COVID-19. Many people face
economic and psychological pressures for fear of losing their
jobs. On the other hand, it may increase the risk of experiencing
adverse sexual health consequences due to the lack of access to
comprehensive health services [6]. Sexual activity during
pregnancy, an important aspect of quality of life, should be
evaluated together with pregnant women and their spouses.
Studies show that sexual activity decreases during pregnancy [7,
8]. Many factors, such as maternal age, gestational age, duration
of marriage, parity, employment status, and education level have
been reported to affect sexual activity during pregnancy [7].
Various scales are used to measure sexual function, such as the
Arizona Sexual Experiences Scale (ASEX), the Female Sexual
Function Index (FSFI), the Sexual Interaction Inventory, and the
Sexual Satisfaction Questionnaire [9]. There is no study
evaluating sexual activity in pregnant women during the
COVID-19 pandemic. Therefore, in this study, we aimed to
investigate how the COVID-19 pandemic affects sexual activity
in pregnant women using the ASEX scale.

Materials and methods

This prospective cross-sectional study was approved by
the institutional human study Ethics committee of the Kartal Dr
Litfi Kirdar Training and Research Hospital (No:
2020/514/179/6). This study was conducted in accordance with
the tenets of the Declaration of Helsinki, and written informed

Sexual life in pregnancy during COVID-19
V'S

JOSAM ¢

consent was obtained from all participants. A total of 294
pregnhant women between the ages of 18-45 years who visited the
Gynecology and Obstetrics Clinic of a Training and Research
Hospital between June 2020 and August 2020 were included.
Pregnant women who visited at any time during their pregnancy
and their spouses were asked to fill in ASEX voluntarily, and
their demographic information were recorded. ASEX was
completed two times, reflecting their sexual lives before and
during the pandemic (March 11, 2020).

Inclusion criteria in the study were being between the
ages of 18-45, literate, willing to participate in the survey, having
a singleton pregnancy, no obstetric conditions in which sexual
intercourse is prohibited (placenta previa, detachment, preterm
birth threat, presence of sexually transmitted disease, cervical
insufficiency), not having an anomaly detected in the fetus, and
not receiving any psychological treatment that may affect sexual
life. Exclusion criteria were as follows: Being younger than 18
years and or older than 45 years of age, fetal anomaly detected
during pregnancy follow-up, multiple pregnancy, lack of sexual
partners, illiteracy, any psychological treatment that would affect
sexual life, and presence of obstetric conditions for which sexual
intercourse  was not recommended. The demographic
characteristics and ASEX results of the pregnant women and
their spouses were evaluated.

Arizona Sexual Experiences Scale (ASEX)

ASEX, developed by McGahuey et al. [10], was applied
to evaluate the sexual activity of the couples. The Turkish
version, of which validity and reliability studies were conducted
by Soykan [11], was used. The score ranges between 5 and 30,
and a higher total score indicates sexual dysfunction. In this
study, scores >11 were considered the cut-off, as suggested by
Soykan.

Statistical analysis

SPPS 25 (IBM Corp. Released 2017. IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.)
statistical package program was used to evaluate the data.
Variables were presented as mean (standard deviation), median
(maximum-minimum), percentage, and frequency values. In
addition, the homogeneity of variances, which is one of the
prerequisites of parametric tests, was checked with the Levene
test. Normality assumption was analyzed using the Shapiro—Wilk
test. When the differences between two groups were evaluated,
Student's t-test was used in cases where the parametric test met
the prerequisites, otherwise, the Mann—Whitney U test was used.
For comparison of three or more groups, one-way analysis of
variance and Tukey’s HSD test, Kruskal-Wallis, and
Bonferroni—Dunn test from multiple comparison tests were used.
While performing categorical data analysis, McNemar—Bowker
Test, Fisher's Exact Test, Chi-Square Test, sensitivity and
selectivity calculations, positive expected value, and negative
expected value were calculated. In cases where the expected cells
were less than 20%, the values were determined with the Monte
Carlo Simulation Method to include these cells in the analysis. In
the case that the relationship between two variables did not meet
the parametric test prerequisites, it was evaluated with the
Kendall rank correlation coefficient. Statistical significance level
was P <0.05.
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Results

Demographic information of pregnant women and their
spouses included in the study is shown in Table 1. The mean age
of the pregnant women and their spouses were 27.15 (5.14)
years, and 30.68 (5.74) years, respectively. Among all, 41.8% of
the pregnant women had normal BMI and 36.1% were
overweight. One third of the pregnant women were in their first
pregnancy, and 78.2% of those who had given birth before had
had a vaginal delivery. 38.8% of the pregnant women included in
the study were in the second trimester.

Table 1: Demographic characteristics of pregnant women and their spouses.
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Before the pandemic, the mean ASEX score of pregnant
women was 13.47 (3.58), and the average ASEX score of their
spouses was 12.14 (2.98) (Table 2). During the pandemic, ASEX
average scores of the pregnant women and their spouses
significantly increased to 17.01 (5.78), and 14.49 (5.02),
respectively (P=0.001 for both). The ASEX scores of the
pregnant women before and after the pandemic were higher than
those of their spouses.

The distribution of >11 ASEX scores of pregnant
women and their spouses are shown in Table 3. Before the
pandemic, 64.62% (n=190) of pregnant women and 51.7%
(n=152) of their spouses had sexual disorders. During the

n Mean (SD - . . R .
Age (Years) 200 2715 25,131) pandemic, this ratio increased in both genders and rose to
Height (Cm) 294 162.05 (5.90) o — ; o — ; ;
Weight (Kg) 204 5905 (13.06) 80.27% (n=136) in pregnant women and 63.60% (n=187) in their
Spouse Age (Years) 294  30.68 (5.74) Spouses.
n %
BMI Table 2: Comparison of the Arizona Sexual Experiences Scale (ASEX) scores of pregnant
\I(‘Veak | ‘1123 zltfs women and their spouses before and during the pandemic
jormal "
Overweight 106 36.1 \ Before pandemic  During pandemic  Test statistic P—valu*e
Stage 1 Obesity 46 156 Pregnant ASEX | 13.47 (3.58) 17.01 (5.78) -11.118 0.001*
Stage 2 Obesity 14 48 Spouse ASEX 12.14 (2.98) 14.49 (5.02) -8.712 0.001"
Morpld Obesity 1 03 * P<0.05, t Wilcoxon Test
Gravida
1 97 33.0 Table 3: Comparison of the Arizona Sexual Experiences Scale (ASEX) >11 scores of
2 81 27.6 pregnant women and their spouses before and during the pandemic
i ;g 549‘5 Before pandemic  During pandemic ~ P-value
5 n 37 ASEX >11 ASEX >11
6 1 03 n % n %
7 2 07 Pregnant | 190  64.62% 236  80.27%  0.026
12 1 0.3 Spouse 152 51.7% 187 63.60% 0.083
Pari - .-
o 02 347 The effects of demographic characteristics of pregnant
: N ne women and their spouses on ASEX scores before and during the
3 2z 18 pandemic are shown in Table 4. The scores of those who had a
5 2 07 previous cesarean section were higher than those who gave
9 1 0.3 . . . . . .
Form Of Birth vaginal birth, and the scores in the third trimester were higher
Vaginal Birth 230 782 H
Cesarean Delivery 64 218 than other weeks of gestation. ASEX scores of those who
Pregnancy Week delivered by cesarean section (P=0.001), normal deliveries
1st Trimester 88 29.9 A A A
gnéi Trimester ;4 gsg (P=0.041), pregnant women in their second trimester (P=0.049),
rd Trimester 1. . . . . .
Past Operations and pregnant women in their third trimesters (P=0.01) during the
N 222 75 . . .
Ves - 222 pandemic were higher than scores before the pandemic. There
Comortidity o 02 was no significant difference in terms of other demographic
ges y 23 718 characteristics of pregnant women and their spouses (P>0.05 for
rug Use
No 275 935 all).
Yes 19 6.5
Smoking Status
No 275 935
Yes 19 6.5
Profession
No 269 915
Yes 25 85
Education Level
Primary School 44 15.0
Middle School 47 16.0
High School 173 588
University 30 10.2
Income Status (Turkish Lira)
0-2500 32 108
2500-5000 220 748
5000-7500 32 109
>7500 10 34
Spouse Comorbidity
No 281 956
Yes 13 4.4
Spouse Smoking Status
No 149 507
Yes 145 493
Spouse Profession
Worker 193  65.6
Officer 32 10.9
Self-Employment 65 22.1
Soldier 4 1.4
Spouse Education Level
No Literacy 1 0.3
Primary School 31 10.5
Middle School 27 9.2
High School 197  67.0
University 38 12.9
Total 294 100.0
&
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Table 4: Comparison of the demographic characteristics of pregnant women and their
spouses with Arizona Sexual Experiences Scale (ASEX) scores before and after the
pandemic

Variables Before the Pandemic During the Pandemic P-
ASEX ASEX value

Form Of Birth

Vaginal Delivery 13.20 (3.43) 16.78 (5.72) 0.041*

(n=230)

Cesarean Delivery 14.43 (3.94) 17.82 (5.96) 0.001*

(n=64)

Test Statistics -2.290 -1.024

P-value 0.022%* 0.306°¢

Pregnancy Trimester

1st Trimester 12.87 (3.07) 15.92 (5.76) 0.282

2nd Trimester 13.71 (3.43) 17.04 (5.54) 0.049*

3rd Trimester 13.75 (3.60) 18.01 (5.96) 0.01*

Test Statistics 6.189 5.356

P-value 0.045% * 0.069 ¥

Education Status

Primary School (n=44) | 13.54 (3.57) 17.45 (6.05) 0.663

Secondary School (n = 13.31 (3.41) 18.48 (5.61) 0.111

47)

High School (n = 173) 13.52 (3.65) 16.39 (5.72) 0.464

University (n = 30) 13.33 (3.57) 17.56 (5.75) 0.635

Test Statistics 0.292 5.732

P-value 0.961% 0.125%

Income Status (Turkish

Lira)

<2500 13.06 (2.75) 17.15 (5.54) 0.228

2500-5000 13.37 (3.62) 17.01 (5.85) 0.269

5000-7500 14.12 (3.84) 17.18 (5.70) 0.528

>7500 14.90 (3.92) 15.90 (5.97) 0.345

Test Statistics 2.372 0.499

P-value 0.710* 0.871"

Spouse Profession

Worker (n = 193) 12.13 (3.10) 14.28 (5.00) 0.329

Civil Servant (n = 32) 12.65 (2.81) 15.50 (5.25) 0.964

Self-Employment (n = 11.87 (2.55) 14.43 (4.86) 0.596

65)

Soldier (n = 4) 13.25 (5.05) 17.75 (6.44) 0.64

Test Statistics 1.616 3.675

P-value 0.656* 0.299"

Spouse Education

Primary School (n = 38) 12.32 (3.08) 13.58 (4.03) 0.185

Secondary School (n = 11.88 (2.06) 13.25 (4.87) 0.584

27)

High School (n = 197) 12.04 (3.13) 14.52 (5.05) 0.964

University (n = 38) 12.81 (2.65) 16.05 (5.44) 0.484

Test Statistics 5.590 7.564

P-value 0.232% 0.109*

Spouse Smoking Status

No (n = 149) 12.10 (3.0) 14.26 (4.78) 0.115

Yes (n = 145) 12.19 (2.97) 14.73 (5.26) 0.184

Test Statistics -0.286 -0.174

P-value 0.775¢ 0.862¢

Comparison Of Pairs

Pregnant (n = 294) 13.47 (3.58) 17.01 (5.78) 0.001

Spouse (n = 294) 12.14 (2.98) 14.49 (5.02) 0.001

Test Statistics -4.632 -5.532

P-value 0.001* 0.001*

*P<0.05, ¥ Independent Two Group t-test (Student's t test), € Mann—Whitney U test, A One-way analysis of
variance (ANOVA), y Kruskal-Wallis Test

Discussion

In this worldwide alarming atmosphere, changes in
lifestyle are inevitable, which may affect people’s quality of life
and sexual function due to social constraints and uncertainties
about the future [12]. It has been reported that the psychological
effect is caused by high stress, depression, anxiety, and
dissatisfaction [13]. In the first phase of the COVID-19 outbreak
in China, female gender, being a student, and having certain
physical symptoms were associated with higher stress, anxiety,
and depression [14]. It is known that a stressful lifestyle affects a
woman's sexual desire and frequency of sexual intercourse.
Decreased sexual desire and frequency of sexual intercourse
have been reported with high levels of chronic stress and after
earthquakes [15, 16]. In contrast, it has been shown that sexual
activity increases among women during stressful times [17].

After restrictions were announced in most countries
with the COVID-19 pandemic, studies on how sexual life was
affected were published. In a study conducted in Poland, they
found a decrease in all areas of FSFI scores during the pandemic.
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They observed the greatest decrease in FSFI scores in women
who had never worked [9]. In a study conducted in Turkey
during the pandemic, despite an increase in the average weekly
frequency of sexual intercourse (1.9 vs. 2.4), decreases in the
FSFI scores (17.56 against 20.52) were found. They reported that
the field scores for arousal, orgasm, and satisfaction from the
FSFI subfields were significantly higher before the pandemic.
Also, although the use of contraception during the pandemic
decreased (24 participants versus 10), they found a decrease in
the number of women who were thinking of becoming pregnant
(19 wversus 3) [18]. In a study conducted in Italy, it was
determined that there was a decrease in sexual function and
quality of life in women within the social restriction period
during the COVID-19 pandemic [2]. They found that, compared
to before the pandemic, the number of women who had sexual
intercourse four times a month dropped from 89 to 52. They also
reported lower FSFI scores in women with higher education
levels, those with parity > 1, and women living with their partner
[2]. In a study conducted in the UK, they determined that 60.1%
of 868 people participating in the study were not sexually active
during the pandemic. They reported that being male, younger,
married, and consuming alcohol were associated with more
sexual activity [19]. Li et al. found that both sexual activity and
sexual satisfaction of young men and women decreased during
the peak of the COVID-19 outbreak in China [4]. Similarly, in
another study of 967 participants in China, 22% (n=212) of the
participants reported a decrease in sexual desire, and 41%
(n=396) reported a decrease in the frequency of intercourse [6].

Pregnancy can be defined as an important stress that
changes the pre-pregnancy lifestyle and quality of life of both
partners, including sexual activity. The main factors that can lead
to sexual dysfunction during pregnancy stem from physical,
hormonal, and psychological factors [20]. It is known that sexual
activity usually decreases during pregnancy. Aslan et al. reported
that orgasmic activity, sexual interest, and frequency of sexual
intercourse among pregnant women gradually decreased [8]. The
prevalence of female sexual disorder (FSD) among pregnant
women was reported as 50-80% [7, 21]. Studies conducted in
Turkey revealed FSD rates during pregnancy as high as 80-90%
[22]. Although it is well known that sexual activity decreases in
pregnant women and the previously mentioned studies show
decreased sexual activity during the pandemic among non-
pregnant individuals, there are no studies regarding sexual
activity during the pregnancy period during the pandemic. Ours
is the first study evaluating sexual activity in pregnant women
during the pandemic period. As a result of the survey conducted
in our study, we determined that 64.62% of pregnhant women
before the pandemic and 51.7% of their spouses had sexual
disorders. After the pandemic, this ratio increased in both
genders and rose to 80.27% in pregnant women and 63.60% in
their spouses. Angin et al. [23] compared the sexual activities of
pregnant women and their spouses before pregnancy. In their
study, they determined that the pre-pregnancy spouses’ ASEX
scores increased from 23.2% to 55.6%. The 51.7% ASEX in our
study is similar to the results of this study. However, the results
of pregnant women and their spouses evaluated in our study are
consistent with the increased FSD results after COVID-19 in
other countries.
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In a study conducted on 220 women, they reported that
younger age, shorter duration of marriage, and multiparity were
positively associated with female sexuality [24]. In studies from
Turkey, age, parity, and duration of marriage do not affect the
sexual activity of women; however, it was found that nulliparous
women had higher sexual desire and satisfaction scores [21, 25].
In our study, pre-pandemic ASEX scores of pregnant women in
the third trimester were significantly higher compared to other
weeks of gestation, and those who had previous cesarean section
had scores that were significantly higher than those who had
vaginal birth. In addition, ASEX scores of pregnant women in
the second and third trimester were higher than before the
pandemic. We can say that pregnant women with a further week
of gestation are more affected by the COVID-19 pandemic.
Corbacioglu-Esmer et al. [21] reported that sexual dysfunction in
third trimester in which FSFI scores were significantly lower
compared to the first two trimesters. Similarly, Aslan et al. [8]
found a decrease in all domains of FSFI in the last trimester. In
our study, the high ASEX scores and FSD rate in the third
trimester are consistent with the literature.

Limitations

This is the first study to investigate sexual activity in
pregnant women during COVID-19 self-isolation/social
distancing. However, our study has some limitations. First,
participants were asked to potentially introduce a self-report bias
to the findings, as they were asked to self-assess their sexual
activity. Another limitation is that we did not evaluate the pre-
pregnancy period. If ASEX were evaluated before pregnancy, we
could have had more clear information about the effect of
COVID-19. This study can serve as an example for further
research.

Conclusion

In this first study evaluating sexual activity in pregnant
women due to the COVID-19 epidemic, we observed a decrease
in sexual activity in pregnant women and their partners during
the pandemic period. Being in the third trimester of pregnancy
and having a previous cesarean section were associated with
increased ASEX scores before the pandemic. We can say that
pregnant women with a further week of gestation are more
affected by the COVID-19 pandemic. Larger studies are needed
on the subject.
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Abstract

Background/Aim: Ischemia-reperfusion injury is associated with transient contractility disorders and
lethal arrhythmias. The main reason for this is the increase in the oxidants and the decrease in the
antioxidants. This study aimed to investigate the relationship between albumin, known to have antioxidant
properties, and arrhythmias seen in the early postoperative period in patients undergoing open heart
surgery.

Methods: Adult patients undergoing open heart surgery with cardiopulmonary bypass within 5 years were
included in this single-center, retrospective cohort study. The relationship of arrhythmias within the first
24 hours after the operation with the albumin levels obtained within 6 hours before the operation and
within 4 hours after the operation was investigated. The difference between preoperative and postoperative
albumin levels was evaluated using the Wilcoxon test and the relationship between albumin levels and
arrhythmias, using the Mann-Whitney U test. The relationship between the results was evaluated by
Pearson's correlation analysis, and the interaction of the results with correlations was evaluated by
regression analysis.

Results: A total of 56 patients were included in the study. The average age of the patients was 63.07 years
(11.24) (range, 42-89). The mean preoperative and postoperative albumin levels were 4.04 (0.51) g/dL,
and 3.21 (0.45) g/dL, respectively. The mean postoperative albumin level was significantly lower than the
preoperative mean albumin level (P<0.001). In the analyses performed to find the relationship between
albumin levels and postoperative arrhythmias, the effects of postoperative albumin levels on postoperative
arrhythmias were significant (P=0.016). In the regression analysis, there was an interaction between
postoperative albumin levels and preoperative albumin levels (P<0.001), postoperative arrhythmia status
(P=0.005), postoperative sinus tachycardia status (P=0.002), and postoperative lactate levels (P=0.005).
Conclusion: The present study suggests that high albumin levels may have a protective effect against
postoperative arrhythmias. For all that, prospective studies may be planned with more patients and by
examining the biochemical mechanism more comprehensively.

Keywords: Cardiopulmonary bypass, Ischemia-reperfusion injury, Arrhythmia, Sinus tachycardia,
Albumin
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Introduction

Heart diseases are still among the major causes of
mortality worldwide [1, 2]. Cardiopulmonary bypass (CPB) is a
system that provides blood circulation and oxygen needs of the
body by undertaking the function of the heart and lungs during
cardiac surgery [3]. CPB provides a stationary and bloodless
surgical area, which is considered as the optimum condition in
cardiac surgical treatment. During CPB, the selected cardiac
arrest method creates a stationary surgical environment and a
transient ischemic condition occurs. Hemodilution is also
required for CPB [4].

Cardiac arrhythmias are associated with various
conditions, such as heart failure and myocardial ischemia.
Arrhythmias due to myocardial ischemia and ischemia-
reperfusion (I-R) damage are among the most important causes
of death of the myocardium. In addition, arrhythmias due to
ischemia and I-R damage occur with oxidative and inflammatory
responses leading to impaired myocardial electrical stability [5,
6]. Although reperfusion is necessary for the survival of ischemic
tissue, it causes cell damage [7, 8]. The main reason for this
damage is the increase in the number of oxidants [9]. When this
increase in oxidants exceeds the antioxidant defense capacity,
oxidative stress increases with a detrimental effect on the
functional and structural integrity of the tissue and organ [10].

Serum albumin (SA) is seen as the most important
antioxidant in the blood. It has a prognostic value in many
cardiovascular diseases. Serum albumin contains abundant thiol
groups that make up >80% of total thiols in plasma-clearing
reactive oxygen and nitrogen species. Some substances such as
nitric oxide and bilirubin are carried by SA and provide
additional protection against oxidative stress [11]. SA creates its
antioxidant effects largely by maintaining colloid osmotic
pressure and hemostasis [12]. In addition, human serum albumin
has N-terminal regions that detoxify oxidant agents. In the case
of ischemia-reperfusion, N terminal areas of SA are damaged by
oxidant agents [13, 14], antioxidant systems are damaged after
reperfusion [15], and reduction in the amount of SA [4] occurs
due to hemodilution during CPB. In this study, our aim was to
investigate the relationship  between preoperative and
postoperative albumin levels, and postoperative arrhythmias in
patients undergoing open heart surgery.

Materials and methods

In this retrospective cohort study, we analyzed 56
patients who underwent open heart surgery in our center between
January 2015 and December 2020. The data were obtained from
file scans and electronic records. All patients with normal sinus
rhythm were included in the study in the preoperative period. In
the preoperative period, patients with arrhythmia, those who
underwent cardiopulmonary resuscitation, received ventilator,
inotropic, or intra-aortic balloon pump support to ensure normal
hemodynamics were excluded in the study. In addition, patients
with malignancy, liver disease, collagen tissue disease, steroid
use, psychosis, and a history of inflammatory disease including
infection or sepsis were not included in the study. The STROBE
checklist was used in the study design and drafting of the
manuscript [16]. This study was approved by the ethics
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committee of Kafkas University, School of Medicine Ethics
Committee (Date: 06.05.2020, No: 80576354-050-99/133), and
conducted in accordance with the principles of the Declaration of
Helsinki.

Arrhythmias occurring within the first 24 hours in the
postoperative period were evaluated. Human albumin was not
used in CPB circuits. Cold blood cardioplegia was used as the
cardiac arrest method during CPB. In the study, serum albumin
levels obtained from the antecubital vein within 6 hours before
the operation and within 4 hours after the operation were
evaluated. Albumin levels were analyzed by Cobas® 6000 ¢501-
e601, Roche®, Switzerland, and lactate levels, by Radiometer
ABL 90 Series, Radiometer, Denmark. Hemoglobin levels were
assessed with Horiba ABX-120, Horiba, Japan. The definitions
of arrhythmia are based on those detailed in the Lambeth
Conventions [5], and electrocardiography results were
determined by examining the patient files.

Statistical analysis

The statistical significance levels of the results were
determined with SPSS® Statistic Version 20 (IBM®, USA).
Continuous variables are expressed as mean (standard deviation)
(min-max) and categorical variables, as numbers and
percentages. The difference between preoperative and
postoperative albumin levels was evaluated using the Wilcoxon
test and the relationship between albumin levels and arrhythmias,
using the Mann-Whitney U test. The relationship between the
results was evaluated by Pearson's correlation analysis, and the
interaction of the results with correlations was evaluated by
regression analysis. Any p value less than 0.05 was considered
statistically significant.

Results

The mean age of the patients included in the study was
63.07 years (11.24) (range, 42-89) and 42 were male and 14 were
female. Demographic, preoperative, and intraoperative data of
the patients are given in Table 1.

Table 1: Demographic and operation data of patients

Parameter Value
n=56
Gender n (%)
Male 42 (75)
Female 14 (25)
Age (mean (SD) (min-max)) 63.07 (11.24) (42-89)
Hypertension n (%) 19 (33.92)
Chronic renal failure n (%) 2(3.57)
Diabetes mellitus n (%) 10(17.85)
Chronic obstructive lung disease n (%) 5(8.92)
Cerebrovascular disease n (%) 1(1.78)
CABG n (%) 51 (91.07)
AVR n (%) 2(3.57)
CABG+ AVR n (%) 1(1.78)
MVR n (%) 1(1.78)
ASD repair n (%) 1(1.78)
Ejection Fractions (EF) n (%)
%30-40 8 (14.28)
%41-50 27 (48.21)
>0651 21 (37.5)
EuroSCORE (mean (SD) (min-max)) 2.04 (2.02) (0.65-10.69)
CPB Time (mean (SD) (min-max)) (minute) 112.28 (32.09) (44-193)
Cross-Clamp Time (mean (SD) (min-max)) (minute) | 62.07 (23.69) (18-126)

CABG: coronary artery bypass graft, AVR: aortic valve replacement, MVR: mitral valve replacement, ASD:
atrial septal defect, SD: standard deviation

A comparison of the means of albumin, lactate, and
hemoglobin levels in the preoperative and postoperative period
showed that albumin and hemoglobin levels decreased
significantly while lactate levels significantly increased
(P<0.001, P<0.001, P=0.004, respectively) (Table 2). The
means of the preoperative and postoperative albumin, lactate,
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and hemoglobin levels of the patients are given in Table 2.
Postoperative arrhythmia rates are presented in Table 3.

Table 2. The mean of preoperative and postoperative albumin, hemoglobin, and lactate levels
of patients

Preoperative  Postoperative  Z P-value
Mean (SD) Mean (SD)
(min-max) (min-max)

Albumin (g/dL) 4.04 (0.51) 3.21(0.45) -6.249  <0.001
(2.79-5.26) (2.02-4.24)

Hemoglobin (gr/dL) | 13.81(2.07)  10.30 (1.43) -6.469  <0.001
(8.34-18.80)  (7.10-13.50)

Lactate (u/Lt.) 2.15 (2.68) 3.55(3.83) -2.904  0.004
(0.40-19.0) (0.60-21.0)

Table 3: Postoperative arrhythmia results
Postoperative Electrocardiographic Rhythm Status \ n (%)

Normal Sinus Rhythm (NSR) 26 (46.42)
Total Arrhythmia 30 (53.57)
Sinus Tachycardia (ST) 27 (48.21)
Atrial Fibrillation (AF) 2 (3.57)
Ventricular Fibrillation (VF) 1(1.78)

In the comparisons made to evaluate whether there is a
relationship between preoperative and postoperative albumin,
lactate, and hemoglobin levels and postoperative arrhythmias, a
significant association was found between postoperative albumin
levels and postoperative arrhythmias (P=0.016) (Table 4). In the
comparisons made to evaluate whether there is a relationship
between preoperative and postoperative albumin, lactate and
hemoglobin levels and postoperative sinus tachycardia
formation, a significant association was found between
preoperative and postoperative albumin levels and postoperative
sinus tachycardia development (P=0.032 and P=0.010,
respectively) (Table 5).

Table 4: The relationship of preoperative and postoperative albumin lactate and hemoglobin
levels with postoperative arrhythmia formation

Preoperative Postoperative P-value
Albumin(g/dL) Albumin(g/dL) (Wilcoxon)
Mean (SD) Mean (SD)
(min-max) (min-max)
Postoperative 3.93(0.57) 3.07 (0.49) <0.001
Arrhythmia + (n=30) (2.79-4.77) (2.02-3.90)
P-value 0.230 0.016
Preoperative Postoperative P-value
Hemoglobin(gr/dL) Hemoglobin(gr/dL) (Wilcoxon)
Mean (SD) Mean (SD)
(min-max) (min-max)
Postoperative Arrhythmia + | 13.76 (2.32) 10.09 (1.41) <0.001
(n=30) (9.20-18.80) (7.80-13.40)
P-value 0.895 0.200
Preoperative Postoperative P-value
Lactate(u/Lt.) Lactate(u/Lt.) (Wilcoxon)
Mean (SD) Mean (SD)
(min-max) (min-max)
Postoperative Arrhythmia + | 2.62 (3.50) 4.60 (4.92) 0.050
(n=30) (0.40-19.00) (0.70-21.00)
P-value 0.411 0.143

Table 5: Relationship between preoperative and postoperative albumin lactate and
hemoglobin levels and postoperative sinus tachycardia

Preoperative Postoperative P-value
Albumin(g/dL) Albumin(g/dL) (Wilcoxon)
Mean (SD) Mean (SD)
(min-max) (min-max)
Postoperative sinus 3.87 (0.56) 3.04 (0.49) <0.001
Tachycardia + (n=27) (2.79-4.77) (2.02-3.90)
P-value 0.032 0.010
Preoperative Postoperative P-value
Hemoglobin(gr/dL)  Hemoglobin(gr/dL)  (Wilcoxon)
Mean (SD) Mean (SD)
(min-max) (min-max)
Postoperative sinus 13.61 (2.40) 10.06 (1.46) <0.001
Tachycardia + (n=27) (9.20-18.80) (7.80-13.40)
P-value 0.501 0.184
Preoperative Postoperative P-value
Lactate(u/Lt.) Lactate(u/Lt.) (Wilcoxon)
Mean (SD) Mean (SD)
(min-max) (min-max)
Postoperative sinus 2.77 (3.66) 4.04 (3.95) 0.118
Tachycardia + (n=27) (0.40-19.00) (0.70-17.00)
P-value 0.275 0.317

An inverse correlation was found between preoperative

albumin levels and postoperative sinus tachycardia status
(P=0.011), and between postoperative albumin levels and
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postoperative arrhythmia status (P=0.011), postoperative sinus
tachycardia status (P=0.004), postoperative lactate levels
(P=0.009), and cross clamp time (P=0.035). An inverse
correlation was found between postoperative lactate levels and
postoperative arrhythmia status (P=0.028). Regression analysis
revealed an interaction between postoperative albumin levels and
preoperative albumin levels (P<0.001), postoperative arrhythmia
status (P=0.005), postoperative sinus tachycardia status
(P=0.002), postoperative lactate levels (P=0.005), and cross
clamp time (P=0.018).

Discussion

In our study, a significant relationship was found
between decreased postoperative albumin levels and
postoperative sinus tachycardia/arrhythmias status, and between
preoperative albumin levels and postoperative sinus tachycardia
status. Postoperative decreased albumin levels were significantly
related with postoperative increased lactate levels and cross-
clamping time.

In addition to its positive effects for open heart surgery,
CPB also has negative effects, cardiac arrest being the leading
one. Cardiac arrest has a direct relationship with I-R damage in
myocardium [17]. Another negative effect of CPB is the decrease
in albumin levels as in other biochemical parameters due to the
hemodilution required during CPB [4]. In our study,
postoperative albumin levels decreased significantly with the
increase of cross-clamping time and postoperative lactate levels.

A study examining the I-R damage reported the effects
of antioxidant systems on myocardial protection and their
importance in inhibiting harmful cardiac changes during the
damage caused by I-R in myocardium [18]. In another study,
oxidative stress increase due to the increase in oxidants and the
decrease in antioxidants after ischemia was shown as the main
cause of I-R-related damage [15]. Albumin is known as an
important antioxidant [11] and low albumin levels have been
linked to increased oxidative stress [19]. It was reported that low
albumin levels may be an independent predictor of heart failure
and poor prognosis in patients with ischemic heart disease [20].
van Beeket al. [4] reported that albumin levels had effects on the
contraction of the heart, and low albumin levels in the
postoperative period were associated with an increase in
myocardial damage. It was reported that low albumin levels
caused the formation of myocardial edema, thereby contributing
to worsening of heart diseases, and was associated with an
increased incidence of atrial fibrillation [11]. On the other hand,
albumin has N-terminal regions detoxifying oxidant substances,
but the structure of albumin changed in the case of ischemia and
thus the oxidant agent binding capacity of albumin reduced [13].
In addition, albumin provides a cardioprotective effect in the
postoperative period due to its nitric oxide-sparing effect, which
can potentially reduce nitric oxide-induced vasodilation [21].

Di Filippo et al. [5] investigated whether increasing the
number of antioxidants has positive effects on arrhythmias and
reported that the increase in the number of antioxidant systems
significantly reduced the incidence of ventricular tachycardia and
ventricular fibrillation and increased the survival rate. It was also
reported that low serum albumin levels were associated with
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atrial fibrillation (AF) formation [22]. He et al. [23] suggested
that hypoalbuminemia is an independent risk factor of
paroxysmal AF. On the other hand, although serum albumin
level was inversely related with AF incidence in a linear pattern
in the study of Liao et al. [19], no causal role of serum albumin
in AF etiology was found by two-sample Mendelian
randomization.

In the light of these studies, we tried to determine the
effects of preoperative and postoperative albumin levels and
changes in the postoperative albumin levels on postoperative
arrhythmias. The significant postoperative decrease in albumin
levels, as well as the decreases in the antioxidant amounts due to
I-R injury, may be explained by hemodilution [4] [15]. There
was also an inverse correlation between postoperative albumin
levels and postoperative lactate levels. This outcome was
significant in the regression analysis.

When the albumin levels and postoperative arrhythmias
were examined by correlation and regression tests, the level of
preoperative albumin was not associated with postoperative
arrhythmias, and there was no significant difference in the
comparisons between the binary groups. However, there was an
inverse relationship between preoperative albumin levels and
postoperative sinus tachycardia. As the preoperative albumin
levels decreased, postoperative sinus tachycardia increased. On
the other hand, as the difference between preoperative and
postoperative albumin levels increased, the frequency of sinus
tachycardia increased.

When the relationship  between  postoperative
arrhythmias and sinus tachycardia with postoperative albumin
levels was examined, an inverse correlation was observed. In
addition, this outcome was significant in regression analysis and
comparisons between the binary groups. These analyses suggest
that low albumin levels may cause arrhythmias in patients
underwent CPB, in agreement with other studies.

Among the limitations of our study are the low number
of subjects. Another limitation was that the basic mechanism of
damage could not be understood since more extensive tests could
not be performed due to its retrospective nature. Despite these
limitations, the results of our study support the idea that low
albumin levels may lead to the development of postoperative
arrhythmias in patients who underwent CPB.

Conclusion

In the light of these results, it can be concluded that
disturbance between oxidant and antioxidant mechanisms affects
myocardial functions. Furthermore, high albumin levels may
have a protective effect against postoperative sinus
tachycardia/arrhythmias. To explain these effects more clearly,
prospective studies can be planned by increasing the number of
subjects and examining the mechanism of the relationship
between arrhythmias and albumin levels extensively.
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Abstract

Background/Aim: Healthcare workers can be psychologically and physically affected by the COVID-19
pandemic. This study was conducted to evaluate the sleep quality, perceived stress, and quality of life of
healthcare professionals during the COVID-19 pandemic.

Methods: This cross-sectional and comparative study was conducted with employees of a city hospital in
Turkey between 01-20 January 2021. Personal Information Form, Jenkins Sleep Scale, Perceived Stress
Scale, and Quality of Life Test Short Form-36 (SF-36) were used to collect data during face-to-face
interviews conducted with the hospital staff by the researchers. The sample of the study consisted of a
healthcare team providing service for COVID-19 patients in the city hospital (Group 1) and a healthcare
team working without direct contact with COVID-19 patients (Group 2). The results obtained from the
study were compared between these two groups. There were 213 volunteers in Group 1, and 163 volunteer
healthcare workers (doctors, nurses, midwives, medical secretaries, patient transfer staff, and patient
support staff) in Group 2.

Results: Sleep problems and stress levels were significantly higher among healthcare professionals who
had direct contact with COVID-19 (+) patients compared to those who did not (P<0.05). Healthcare
professionals in Group 1 had lower levels of emotional wellbeing, vitality (energy), mental health, and
social function, which are subscales of the SF-36 scale, while the pain and general perception of health
subscale scores were higher compared to Group 2 (P<0.05). Logistic regression analysis showed that
stress (OR: 1.045) and pain (OR: 1.018) were increased in those working in direct contact with COVID-19
(+) patients.

Conclusion: This study showed that healthcare workers who had contact with COVID-19 (+) patients had
more sleep problems, their perceived stress levels were higher, and their quality of life was lower.

Keywords: COVID-19, Sleep quality, Perceived stress, Quality of life

1

How to cite: Barut S, Baransel ES, Ugar T. Sleep quality, perceived stress, and quality of life of healthcare professionals working in direct contact with COVID-19 (+) patients: A
comparative study. J Surg Med. 2021;5(6):606-610.

Page |606



Surg Med. 2021;5(6):606-610.

J

Introduction

The COVID-19 pandemic, reported in December 2019
from Wuhan, China, has affected the world [1, 2]. In this
pandemic, which is associated with the respiratory tract,
hospitals and other health institutions carry the highest risk of
infection [3, 4].

Special services related to the pandemic are carried out
along with routine healthcare services. The personnel working in
the healthcare sector have essential and decisive roles in the fight
against the pandemic. In the execution of these services,
healthcare workers who provide radiation, track contact, make a
diagnosis, and decide on treatment and post-treatment process
are in the front line, while support personnel and public
employees are at the back, also fighting for the same cause.
Publications from China during the early outbreak reported that
29% of those who got sick were healthcare workers [5]. In an
article published in the USA, it was reported that 68.6% of the
healthcare workers who got sick were working during the
contagious phases of their disease and 47.9% had contact with a
patient or a colleague with COVID-19 [6]. Another article
reported that 52% of 2457 healthcare workers contracting
COVID-19 were nurses and 33% were doctors [7]. According to
data released in September, health workers constitute 10.9% of
cases in Turkey [8]. In different countries, healthcare workers
suffering from COVID-19 constitute 3.46-33.6% of all cases [5-
10].

COVID-19 pandemic affects individuals
psychologically, and according to the level of exposure and
conditions, the graveness of psychological response can increase
[9, 10]. The emotional, cognitive, behavioral, physical, or social
responses to the pandemic depend on the situation and perceived
stress of the person [9-12]. Along with an increasing and
unpredictable pace of work among the healthcare workers during
this period, there are also factors such as a high risk of infection
and contamination, overworking, providing care to terminal or
seriously ill patients, experiencing relationship and task sharing
problems in the workplace, disturbance of sleep, night shifts and
dealing with relatives and economic problems, all of which can
lead to stress, tension and a feeling of burnout [13, 14]. The
feeling of burnout in business and professional life causes
psychological problems, such as increased depressive
complaints, impaired quality of life [15-18], fatigue, sleep
disturbances, irritability, job dissatisfaction, and inhibition of
professionalism. These psychological problems not only affect
health workers' attention, understanding, and decision-making
ability but also hinder the fight against COVID-19. Additionally,
they may result in a lasting effect on the healthcare workers'
health [19].

For effective pandemic management and the
continuation of healthcare services after the epidemic, there is a
need to protect and empower those working in the field of health,
as well as risk identification. It is especially important to protect
the mental health of healthcare professionals who care for
COVID-19 positive patients so that mental disorders can be
prevented before they occur [20]. During the pandemic, many
studies have been conducted on the physical and mental health of
healthcare workers, but no study investigated how the working
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status affects the sleep quality, perceived stress, and quality of
life of healthcare personnel in direct contact with COVID-19
positive patients. In line with this information, we aimed to
determine the effect of working in direct contact with patients
during the COVID-19 pandemic on sleep quality, perceived
stress, and quality of life of healthcare professionals. This study
was designed to answer the following research questions:

1. During the COVID-19 outbreak, is there a difference
in sleep quality, perceived stress, or quality of life between
groups working and not working in direct contact with patients?

2. How effective is working in direct contact with
patients during the COVID-19 pandemic on sleep quality,
perceived stress, and quality of life?

Materials and methods

Study design and sample

This cross-sectional study was conducted between
January 1 and January 20, 2021, with employees of a city
hospital in the east of Turkey. The sample of the study consisted
of a healthcare team providing service for COVID-19 patients in
the city hospital and a healthcare team working in units without
direct contact with COVID-19 patients. The effect of providing
service for COVID-19 patients with a definitive diagnosis was
compared between the two groups of healthcare teams. Group 1
consisted of the healthcare team that provided care to
hospitalized COVID-19 patients diagnosed by infectious diseases
and chest disease specialists with serological and imaging
methods. Group 2 consisted of a medical team working in units
such as operating rooms, and polyclinics without direct contact
with COVID-19 patients.

At the time of the study, 16 COVID services and 6
COVID intensive care services were active in the hospital. No
sampling method was used, and all healthcare staff working in
COVID-19 units and all employees who agreed to participate in
the study were included. The comparison group was selected
among the employees in other units with similar
sociodemographic characteristics. Participants included doctors,
nurses, midwives, medical secretaries, patient transfer, and
patient support staff. OpenEpi version 3 statistics software,
which is open for general use, was used to calculate the sample
size (http://www.openepi.com). In the power analysis, the
sample size was calculated as 374 with a 5% margin of error,
95% confidence interval, 0.80 power of representation, and two-
way significance level. After the groups were formed, a total of
376 volunteers (213 primary and 163 secondary group
employees) were included in the study following the obtaining of
informed consent forms.

The research data were collected by the researcher using
face-to-face interviews with hospital staff (doctor, midwife,
nurse, and other healthcare personnel) in the hospital. The
researchers told the participants that the data obtained would be
used for scientific purposes, without using their names, and that
they could leave the study at any time. The research was
evaluated and approved by the Scientific Research and Editorial
Ethics Board of Health Sciences of Indnii University (Decision
no: 2020/1428). In addition, a COVID-19 Scientific research
permit was obtained from the Ministry of Health of the Republic
of Turkey (Form code: 2020-12-18T03_35_12).
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Data collection tools

Personal Information Form, Jenkins Sleep Scale
(JSEQ), Perceived Stress Scale (PSS), and Quality of Life Test
Short Form-36 (SF-36) were used to collect data.

Personal Information Form

This form was prepared by researchers through a
literature review to determine various characteristics of
healthcare professionals. It includes the socio-demographic (age,
gender, marital status, presence of children, education level, etc.)
and professional characteristics (profession, working years, etc.)
of the healthcare professionals.

Jenkins Sleep Scale (JSEQ)

The Turkish validity and reliability of the scale,
developed by Jenkins to evaluate sleep problems, was conducted
by Durudz [21, 22]. This six-point Likert-type scale consists of
four items assessing sleep problems within the last four weeks.
Higher scores indicate increased sleep disturbance. The
reliability of the scale (Cronbach’s alpha) is 0.86 [22]. This value
was 0.85 in our study.

Perceived Stress Scale (PSS)

Developed by Cohen et al. in 1983, this scale measures
the stress perceptions regarding various events that occur in the
life of the individual. The Turkish validity and reliability of the
scale were conducted by Eskin et al. [23, 24]. It is a five-point
Likert type consisting of 14 questions. It is rated from "never
(0)" to "very often (4)". Reverse scoring is used for seven items
with positively worded questions (4, 5, 6, 7, 9, 10, 13). The
higher the scores obtained from the scale, the higher the
perception of stress. Cronbach's alpha reliability coefficient of
the scale is 0.84 [24]. In our study, the Cronbach's alpha
reliability coefficient of the scale was 0.67.

Quality of Life Test Short Form-36 (SF-36)

The scale was developed by Rand (1983) to measure the
quality of life of the individual. The Turkish validity and
reliability of the scale were conducted by Kogyigit et al. (1999)
[25, 26]. The scale consists of 36 items and 8 subscales: Physical
function (10 items), social function (2 items), physical role (4
items), emotional roles (3 items), mental health (5 items), vitality
(energy) (4 items), pain (2 items) and general health (5 items).
Each subscale is scored between 0 and 100, and the higher the
score, the higher the quality of life. Zero points indicate poor
quality of life while 100 points indicate good quality of life. In
the Turkish validity and reliability study, Cronbach's alpha
values of its subscales vary between 0.73-0.76 [25, 26]. In this
study, the Cronbach's alpha reliability coefficient of the scale
ranged between 0.67-0.84.

Statistical analysis

The data were analyzed with the Statistical Package for
the Social Sciences version 25.0 for Windows software (SPSS,
Chicago, IL, USA). When reporting the results, healthcare
professionals were divided into two groups: Group 1 consisted of
workers in direct contact with COVID-19-positive patients while
Group 2 had no direct contact. The Chi-square test was used to
compare the difference between the groups, and the t-test was
used to compare the mean scores of the variables meeting the
parametric test conditions. Binary Logistic Regression analysis
was used to identify the optimal set of predictors in terms of
sleep problems, stress, and quality of life of healthcare

Being a healthcare worker during COVID-19
V'S

JOSAM ¢

professionals who had direct contact with COVID-19 (+)
patients. Significant variables in univariate analysis (P<0.05)
were added to the regression model. For this purpose, both the
existence of direct contact with COVID-19 patients, which was
the dependent variable, and the scale scores (JSEQ, PSS,
subscales of SF-36: Emotional roles, Mental health, Vitality,
Pain and General health), constituting the independent variables,
were added to the model. A P-value <0.05 was considered
statistically significant.

Results

A comparison of sociodemographic characteristics
between the groups is presented in Table 1. Females, singles,
those with children, doctors, and those with a history of COVID-
19 positivity had higher rates of contact with COVID-19 positive
patients (P<0.05). Also, those working in contact with COVID-
19 positive patients were younger and had worked for fewer
years (P<0.05) (Table 1).

Table 1: Comparison of sociodemographic characteristics between the groups (n = 376)

Variables Direct contact No direct contact Total Test and
with COVID-19 (+) with COVID-19 (+) (n=376) P-value
patients patients
(n=213) (n=163)

Age (y), Mean (SD) 35.02(7.54) 38.73(8.77) 36.63(8.29) t=4.306

P<0.001

Years in profession 12.01(7.83) 14.82(8.98) 13.24(8.46) t=-3.194

Mean (SD) P=0.002
n % n % n %

Gender

Female 157 60.9 101 39.1 258 68.6 x°=5.916

Male 56 475 62 52.5 118 314 P=0.015

Educational level

High school 25 53.2 22 46.8 47 125 ¥%=0.261

University and upper | 188 57.1 141 42.9 329 875 P=0.609

Marital status

Married 129 49.8 130 50.2 259 68.9 ’=15.866

Single 84 71.8 33 28.2 117 311 P<0.001

Presence of children

Yes 80 65.6 42 34.4 254 67.6 x’=5.858

No 133 52.4 121 47.6 122 324 P=0.016

Profession

Doctor 30 76.9 9 23.1 39 10.7 ?=30.858

Midwife 32 55.2 26 44.8 58 159 P<0.001

Nurse 113 67.3 55 32.7 168 46.2

Other healthcare 36 36.4 63 63.6 99 272

professionals

History of COVID-19

+) 82 70.1 35 29.9 117 311 ?=12.487

Yes 131 50.6 128 49.4 259 68.9 P<0.001

No

Comparison of the inter-group JSEQ, PSS, and SF-36
scale averages are presented in Table 2. The mean JSEQ and PSS
scores were significantly higher among workers in direct contact
with COVID-19 positive patients (P<0.05). This finding
suggests that Group 1 has more sleep problems compared to
Group 2, and their stress levels are higher. Among those who
work in direct contact with COVID-19 positive patients, while
the emotional wellbeing, vitality (energy), mental health levels
were lower, the mean scores of the sub-dimensions of pain and
general health perception were higher (P<0.05). SF-36 physical
function, physical role, and social function sub-dimensions mean
scores were insignificantly higher in Group 1 (P>0.05) (Table
2). Logistic regression analysis showed increased stress (OR:
1.045) and pain (OR: 1.018) among employees who had direct
contact with COVID-19 positive patients (Table 3).
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Table 2: Comparison of JSEQ, PSS and SF-36 scales mean scores between the groups
(n=376)

Variables Direct contact No direct contact Test® P-value
with COVID-19 (+)  with COVID-19 (+)
patients (n=213) patients (n=163)
JSEQ 13.76(5.04) 12.36(5.49) 2,563  0.001
PSS 31.11(5.88) 29.78(6.04) 2.141  0.033
SF-36
Physical Function | 65.09(24.45) 68.58(22.54) 1.420  1.156
Physical Role 27.58(33.01) 32.82(34.75) 1491 0.137
Emotional Role 30.82(29.21) 37.64(32.09) 2.120  0.035
Vitality (energy) 54.95(11.02) 57.63(3.42) 2.378  0.018
Mental Health 45.24(13.83) 49.30(12.97) 2.891  0.004
Social Function 46.95(24.40) 50.83(23.55) 1549  0.122
Pain 56.20(26.30) 50.39(28.12) 2.060  0.040
General Health 40.57(14.66) 44.67(14.22) 2.726  0.007

JSEQ: Jenkins Sleep Scale, PSS: Perceived Stress Scale, ® Independent samples t-test

Table 3: Binary Logistic Regression analysis for predictors of sleep problems, stress, and
quality of life among healthcare professionals in direct contact with COVID-19 (+) patients

Predictors B P-value OR 95% ClI
Lower Upper
JSEQ 0.043  0.068 1.044 0997 1.094
PSS 0.044  0.023 1.045 1.006 1.085
Emotional Role | -0.004 0.264 0.996 0.989 1.003
Vitality(energy) | -0.020 0.066 0.981 0.960 1.001
Mental Health 0.021 0.050 0.979 0.961 0.998
Pain 0.017 <0.001 1.018 1.008 1.027
General Health | -0.014 0.110 0.986 0.970 1.003

JSEQ: Jenkins Sleep Scale, PSS: Perceived Stress Scale, B: Regression Coefficient; OR: Odds Ratio; Cl:
Confidence Interval. Dependent variable in the model: whether direct contact with COVID-19 patients.
Independent variables in the model: JSEQ, PSS, subscales of SF-36: Emotional roles, Mental health,
Vitality, Pain and General health

Discussion

The COVID-19 disease, declared as a pandemic as of
March 2020, has vitally affected people physically and
psychologically. Medical personnel are at the top of the
occupational groups affected by the pandemic. Our study aims to
determine the quality of sleep, perceived stress levels, and
quality of life of health professionals who have direct contact
with patients diagnosed with COVID-19.

COVID-19 has infected millions of people around the
world and continues to be transmitted. This disease causes not
only physical damage to humans but also negatively affects the
quality of sleep, hindering their psychological health [8-27]. In
this study, it was found that health workers in direct contact with
COVID-19 positive patients had more sleep problems. In a meta-
analysis, the quality of sleep of medical personnel in contact with
COVID-19 patients was 2.57 times worse than medical
personnel without contact. In another study, 67.2% of those who
provided care for COVID-19 positive patients and 47.7% of
those who did not had poor sleep quality [27]. Wang et al. found
that 38.0% of health workers had poor sleep quality and 7.0%
were anxious [28]. The results of the previously conducted
studies resemble our results.

In pandemics, the workload of health care systems and
the stress of healthcare professionals increase markedly [29]. In
our study, the stress levels of healthcare workers in direct contact
with COVID-19 positive were higher, and the perceived stress
was 1.045 times more compared to those working without direct
contact with COVID-19 positive patients. In a study conducted
with healthcare professionals, 18.9% of the personnel had
elevated stress symptoms. In another study examining the
workload of 180 nurses working in the clinic during the
pandemic, participants reported high levels of stress [30].
Another study reported that anxiety and depression scores were
significantly higher among health workers providing care for
patients with COVID-19 with 3 hours of contact and over [31].
In line with these results, it can be said that COVID clinics have
more stressful working conditions than other units.
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We found that healthcare workers who have direct
contact with COVID-19 positive patients have poorer emotional
wellbeing, energy-vitality, and mental health statuses, and higher
levels of pain and general health perception. In a study by
Stojanov et al. conducted on 201 healthcare professionals, the
effects of working with COVID-19 positive patients on the
quality of life, symptoms of depression, and anxiety levels were
examined. Working with COVID-19 positive patients caused
elevated levels of anxiety and depression among healthcare
workers, and their quality of sleep and life were negatively
affected. In the same study, it was stated that healthcare workers
working with COVID-19 positive patients were afraid of
infecting their family members; therefore, their general health
and social function levels were lower, and they had lower
emotional and mental scores. This above-mentioned study with
201 healthcare workers supports our findings [32]. In our study,
there was no significant difference between physical function,
physical role, and social functionality sub-dimension scores
between groups. This may be due to different characteristics such
as COVID-19 transmission status and contact time.

In our study, females, bachelors, those with children,
doctors, and those with a positive history of COVID-19 had
higher rates of working in contact with COVID-19 positive
patients, and those in contact with COVID-19 positive patients
were younger and had worked for fewer years. In their study on
2457 health workers in Wuhan, China, Zheng et al. determined
that 72% of the employees were females, and 33.6% were
doctors. In the same study, 64.8% of the married workers had
children. These results are similar to our findings [33].

Limitations

This study had some limitations. First, this is a cross-
sectional study, which makes it difficult to determine the
exposure and outcome relationships between the variables
examined and the results. Also, prior knowledge of the situation
may affect the determination of exposure or outcome, leading to
recall bias. Non-response is a specific problem affecting cross-
sectional studies and may cause bias in outcome measures. This
is a particular problem when the characteristics of the non-
responders differ from those of the respondents. Because the
pandemic is ongoing, a control group could not be formed, and
the sleep quality, perceived stress level, and quality of life of the
healthcare personnel were not evaluated outside the pandemic
conditions. Lastly, the results cannot be generalized since the
study was completed in a single center. In later studies, a broader
sample group may be covered for more accurate results.

Conclusion

Our study revealed an important aspect of the
psychology of healthcare professionals during the COVID-19
pandemic. These psychological problems not only affect health
workers' attention, understanding, and decision-making ability
but also hinder the fight against COVID-19. It was determined
that hospital employees who had contact with COVID-19 had
more sleep problems, their perceived stress was higher, and their
quality of life was lower. Since this threatens the current and
future lives of healthcare workers, better personalized care and
support should be provided to healthcare workers during and
after the pandemic.
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In summary, the pandemic has led to psychological
problems among healthcare workers. For this reason, support
programs for healthcare workers, including psychotherapy
options, need to be implemented quickly.
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Abstract

Background/Aim: There is a lack of data about male contribution to idiopathic recurrent pregnancy loss
(IRPL). The study aimed to investigate the factors associated with males, including Vitamin D, semen
parameters, fertility hormones, and some demographical features in IRPL.

Methods: In this cross-sectional study, the data of 41 men whose partners were diagnosed with recurrent
pregnancy loss between February 2014 to February 2015 were collected. Female partners were examined
fully, including thrombophilia factors, and no cause was detected. The karyotypes of both partners were
normal. Men’s 25-hydroxy-vitamin D (25-OH-VD) levels, semen parameters (ejaculate volume, total
sperm count per ejaculate, sperm concentration, sperm progressive motility, and sperm morphology), and
fertility hormones (follicle-stimulating hormone, luteinizing hormone, total testosterone, estradiol, and
prolactin) were assessed.

Results: Mean 25-OH-VD was lower (18.4 (9.6) ng/ml) than the normal range. We found that testosterone
was significantly lower in the group with 25-OH-VD <19 ng/dl when compared to the group with 25-OH-
VD >20 ng/ml. There is a positive correlation between 25-OH-VD and testosterone levels. Although it was
not statistically significant, there was a tendency for decreased sperm morphology.

Conclusion: Serum testosterone levels of men whose partners were diagnosed with IRPL decreased with
lower 25-OH-VD levels. In addition to standard female factors, male factors should also be taken into
consideration when evaluating the risk of IRPL.

Keywords: Idiopathic recurrent pregnancy loss, Male factors, Vitamin D, Testosterone, Spermiogram
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Introduction

Recurrent pregnancy loss (RPL) is defined as a female
patient having two or more clinical pregnancy losses
(miscarriages) before 20 weeks of gestation and affects 1-5% of
reproductive-age women. Yet, clinicians recommend medical
evaluation after just two miscarriages [1], which mainly focuses
on female partners. Many factors may be involved in RPL, such
as genetic, endocrinological, and anatomical abnormalities,
autoimmune disorders, and infectious and systemic maternal
diseases [2, 3]. Despite the extensive and expensive investigation
of female partners, greater than 50% of cases are unexplained
and defined as idiopathic recurrent pregnancy loss (IRPL) [4].

In recent years, an increasing number of researchers
have investigated the effect of male factors on IRPL [5-7].
However, infertility clinics routinely evaluate paternal
chromosomes. Recently, with the assisted reproductive
technology procedures, the role of sperm factors has gained
importance.

Semen parameters, including ejaculate volume, total
sperm count per ejaculate, sperm concentration, progressive
sperm motility, and sperm morphology provide useful insight
into the quality of semen. However, the correct interpretation of
these semen parameters for IRPL remains unclear [8-10].
Defective sperm DNA, with and without abnormal sperm
parameters, is considered a reason of IRPL [9]. This led
researchers to explore what may damage the sperm DNA.
Regulation of male reproduction via modulation of the
hypothalamus-pituitary-testes axis is important. As is known,
hormones affect semen quality and sperm DNA [12]. Vitamin D
(VD) levels may also affect spermatogenesis and serum
androgen levels in men [13-16]. VD Receptor (VDR) which
mediates the biological actions of VD, has been observed in
reproductive tissues such as the ovary, uterus, prostate, testis,
and human sperm [17, 18]. VD—metabolizing enzymes have been
observed in the human testis, the ejaculatory tract, and mature
sperm cells; therefore, VD plays an essential role in the
maturation of sperm cells [19]. In one infertility study, vitamin D
was positively associated with testosterone (T), and free
androgen index but negatively associated with sex hormone-
binding globulin (SHBG) [16]. However, there is a lack of data
about the relationship between IRPL and VD levels in men as a
male factor.

In this study, we aimed to investigate the association
between 25- hydroxy-Vitamin D (25-OH-VD) serum levels and
semen quality and reproduction hormones of men whose partners
were diagnosed with IRPL.

Materials and methods

Patient selection

In this cross-sectional study, the data of 41 couples with
a history of IRPL were collected. They had lost a minimum of
two embryos during the first trimester and were referred to
Infertility Clinic in the Medical School of Pamukkale University
between February 2014 and February 2015. The female partners
of the couples were examined fully and no cause was detected.
These couples had not attempted assisted reproduction
treatments at that time. On the other hand, the karyotypes of
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these couples were normal. No men had any history of
radiotherapy, chemotherapy, chronic illness, or a family history
of any diseases.

We noted age, smoking status, and previous varicocele
operation history in all subjects. This protocol was approved by
the local ethics committee and all patients were informed about
the study.

Semen Analysis

Semen samples (one per subject) were collected by
masturbation after 3-4 days of sexual abstinence in sterile plastic
containers and left to liquefy at 37°C for 30 minutes. All semen
analyses were performed by the same technician. Basic semen
parameters (volume, count, concentration, and motility) were
assessed according to the World Health Organization guidelines
[20]. Sperm morphologies were assessed according to Kruger’s
criteria.

Hormonal analysis

Follicle-stimulating  hormone  (FSH), luteinizing
hormone (LH), total testosterone (T), estradiol (E,), and prolactin
(PRL) were assayed with an electrochemiluminescence
immunoassay (ECLIA) (Elecsys Kit; Roche Diagnostics,
Germany). Serum vitamin D levels were assessed by measuring
serum 25-OH-VD levels using chemiluminescence immunoassay
(Liaison Assay; Diasorin, Italy). 25-OH-VD levels were divided
into two categories: 25-OH-VD <19 ng/ml (VD deficiency) and
25-OH-VD >20 ng/ml (normal) [21]. We had no subjects with
25-OH-VD >50 ng/ml. Seasonal variation of VD was excluded.

Statistical analysis

The Statistical Package for the Social Sciences version
17.0 (SPSS Inc., Chicago, IL, USA) was used for statistical
analysis for the obtained values. The arithmetic mean of
descriptive data, standard deviation, and percentage distributions
were made. Mann-Whitney U test was used for non-parametric
data and correlation analysis was performed. A P-value <0.05
was considered statistically significant.

Results

The mean age of the men who participated in the study
was 31.7 (4.3) years. The mean duration of marriage and
infertility were 5.34 (3.3) years, and 1.73 (0.8) years,
respectively. The mean number of miscarriages was 2.7 (1.8),
and the mean number of packages smoked per year was 2.6 (4.7).
Only 13.9% of men had undergone varicocele operation.

The mean 25-OH-VD level was 18.4 (9.6) ng/ml. The
mean 25-OH-VD levels of 27 patients (65.8%) were <19 ng/ml,
while that of 14 patients (34.2%) were >20 ng/ml. The mean
FSH, LH, T, E2 and PRL levels were 4.1 (2) mlU/mL, 4.5 (1.7)
mlU/mL, 4 (1.7) ng/mL, 21.8 (8.5) pg/mL and 13 (8) ng/mL,
respectively. The mean abstinence day, ejaculate volume, total
sperm count per ejaculate, sperm concentration, percentage of
progressive sperm motility and sperm morphology were 3.24
(0.4), 3.1 (1.5) ml, 291 (188) million, 102 (70) million/ml, 61%
(16%) and 4% (4%), respectively.

Testosterone levels were lower in the IRPL group with
25-OH-VD <19 ng/ml when compared with the IRPL group with
25-OH-VD >20 ng/ml (P=0.008). There was no significant
difference between these two groups in terms of other hormonal
values (Table 1).
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In our study, the semen parameters insignificantly
changed with 25-OH-VD values. The ejaculate volume, total
sperm count per ejaculate, progressive sperm motility, sperm
morphology were numerically decreased in the low VD group
(P>0.05).

Table 1: Demographical, hormonal and semen parameters per category of serum 25-hydroxy-
Vitamin D level

Serum 25-hydroxy-Vitamin D level

0-19 ng/ml 20-50 ng/ml P-value

(n=27) (n=14)
Duration of infertility (years) 1.8 (0.9) 1.5(0.8) 0.190
Miscarriage 3(2.1) 2.2(0.4) 0.281
Smoking (packet x year) 3.25(0.89) 5.03 (2.66) 0.136
FSH (mIu/mL) 41(2.1) 4(1.9) 0.941
LH (mIU/mL) 4.7 (1.5) 4.2(2) 0.266
Testosterone (ng/mL) 3.1(1.8) 4.3(1.6) 0.008*
E> (pg/mL) 21.7 (10.2) 22.1(4.5) 0.686
PRL (ng/mL) 12.9 (9.6) 13.1 (4) 0.571
Ejaculate volume (ml) 2.8(1.3) 3.6(1.7) 0.180
Total sperm count per ejaculate (million) | 278.4 (187.2)  315.9 (194.6)  0.590
Sperm concentration (million/ml) 108 (79.7) 92.3 (49.2) 0.711
Progressive sperm motility (percent) 60.8 (16.3) 62.2 (18.6) 0.635
Sperm morphology (percent) 3.7(21) 47(2.1) 0.191

FSH: Follicle stimulating hormone, LH: luteinizing hormone, T: total testosterone, E,: estradiol, PRL:
prolactin. * P<0.05

Discussion

In the present study, we found that men whose partners
were diagnosed with IRPL had decreased serum levels of 25-
OH-VD. We also found that there was a significant relationship
between serum 25-OH-VD and T levels. Because of the positive
correlation between T and VD, serum T levels were lower in the
VD deficient group. To the best of our knowledge, the role of
VD on IRPL was not studied before. The literature about the role
of VD on reproductive functions is preliminary, but VDR and
VD metabolizing enzymes have been investigated in the
reproductive tissues of males [21, 22]. Similarly, in an early
study, VD was positively associated with T and free androgen
index and inversely associated with SHBG [16]. Similar results
were reported in some animal studies. VDR null mice had
insufficient gonadal function with low sperm parameters and
abnormal testis histology [23]. They were diagnosed with
hypergonadotropic hypogonadism with high FSH and LH levels,
and low T and E, levels due to reduced gonadal aromatase
activity. Although the mating capacity was normal in VD-
deficient male rats, they had decreased overall fertility [24].

The main reason for decreased T synthesis is lacking;
however, 1,25-OH-VD treatment upregulates various genes for
spermatogenesis in Sertoli cells [25]. The presence of VDR in
human sperm displays a role in the capacitation and survival of
sperm [26]. On the other hand, some researchers did not find a
relationship between serum VD and T, E,, LH, inhibin B [27].
Likewise, in another study, no significant differences were
observed in terms of various hormonal parameters with different
categories of 25-OH-VD levels [28]. The relationship of VD and
fertility hormones is not reported in that study, probably because
they chose participants from young healthy volunteers without
any desire of procreating. With recent research, it became
obvious that VD has a role in the reproductive proves, but related
pathophysiological ~ mechanisms  require  further  larger
investigations. We hypothesized that deficiency of 25-OH-VD is
correlated with low testosterone levels in men with partners
diagnosed with IRPL.

We also found that there was an insignificant
association between 25-OH-VD levels and semen parameters.
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Ejaculate volume, total sperm count per ejaculate, progressive
sperm motility, sperm morphology were lower in the VD
deficient group when compared to the normal VD group with
IRPL. There is scant data in the literature about the relationship
between VD and semen parameters. Research showed that high
levels of VD were related to lower total sperm count and normal
morphology percentage, but low levels of VD were not related to
sperm parameters [29]. They demonstrated that high VD might
have caused toxicity in the male reproductive system. The
findings of our study about sperm parameters in patients with
normal VD levels are similar to those of the previous study. In
our study, there were no patients with high 25-OH-VD levels
(>50 ng/ml) so we could only compare low and normal VD
levels. Although statistical significance could not be shown, our
data supported that low VD levels correlated negatively with
most semen parameters. Blomberg et al. showed that low VD
levels were correlated with reduced sperm maotility, but high VD
levels did not negatively affect sperm parameters [15]. Similarly,
in a recent study, the association between low VD levels and
semen parameters was asserted [30]. They found that VD
deficiency was related to lower total progressive motile sperm
count and lower total sperm count, but not related to sperm
concentration, progressive motility, and morphology. Although
we could not show the connection between VD and semen
morphology in our study, poor semen quality, especially
morphologic features, were the main characteristics of our IRPL
group. In a recent study, the incidence of DNA fragmentation
was increased in patients with poor sperm morphology compared
with men with normal semen quality [31]. As expected,
fertilization by spermatozoa with fragmented DNA results in a
poor-quality embryo, decreased implantation rates, and higher
pregnancy loss [32].

The relatively small study population limits the
extrapolation of our study results. Further studies with larger
populations are needed to validate our findings and explore the
mechanism.

Conclusion

We found a negative association between 25-OH-VD
levels and testosterone, which affects semen quality. Our results
showed that poor sperm morphology and VD deficiency were
related to pregnancy success. This study will hopefully make
way for the development of new diagnostic methods in
evaluating recurrent pregnancy losses without the female factor
in the future.
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Abstract

Background/Aim: Thiols are an important part of the antioxidant system which destroy reactive oxygen
molecules, especially in inflammatory reactions. Maneuvers expressing the prostate fluid required for the
diagnosis of chronic prostatitis are not practical and are rarely used in clinical practice. We aimed to
compare the level of native thiol/disulphide as a supportive biomarker in patients with chronic abacterial
prostatitis.

Methods: Twenty patients diagnosed with chronic prostatitis and 20 healthy volunteers were included in
this prospective-case control study. Both groups were compared in terms of native thiol disulphide
homeostasis, IPSS, QoL and PSA levels.

Results: In the chronic prostatitis group, the native thiol level was significantly lower (P=0.043), the %
disulfide/natural thiol was higher (P=0.037), the international prostate symptom score was higher
(P=0.006), the quality of life was higher (P=0.023) and the maximum flow rate was lower (P=0.009)
compared to the healthy volunteers.

Conclusion: In this study, we found that the native thiol (SH) level in patients with chronic prostatitis was
low and their disulphide level was high; therefore, we think that the level of native thiol/total thiol may
assist in supporting the diagnosis of chronic prostatitis.

Keywords: Oxidative stress, Prostatitis, Quality of life, Reactive oxygen species, Thiol disulphide
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Introduction

The term prostatitis describes a wide range of
inflammatory diseases from acute bacterial infection of the
prostate to chronic pain syndromes, in which the prostate is
inflamed. All these diseases seriously affect patients’ quality of
life and social life. The etiopathogenesis of prostatitis is not yet
fully understood [1]. It is reported that the prevalence of
prostatitis-like complaints or the diagnosis of prostatitis varies
between 2 and 10% in the world [2]. Although chronic prostatitis
is mostly known as a disease of the young, studies emphasize
that men from any age group can be affected. Many studies were
conducted on the relationship between oxidative stress and
prostate cancer, benign prostatic hyperplasia (BPH), and prostate
inflammation [3]. The incomplete understanding of the
etiopathogenesis of chronic prostatitis causes difficulties in
diagnosis and treatment. Although there were publications
supporting the role of oxidative stress in etiopathogenesis, the
number of these publications is limited.

Oxidative stress is a process in which the prooxidant-
antioxidant balance in the body and tissues is disrupted. The
occurrence of Reactive oxygen species (ROS), known as
prooxidants, is a natural result of normal aerobic life. The
presence and development of cells in oxygen-containing
environments is not possible without powerful antioxidant and
non-enzyme antioxidant systems. In aerobic life, continuously
produced prooxidants need to be regularly absorbed and
balanced by antioxidants; otherwise, oxidative damage occurs,
which may lead to various pathologies [4]. Free oxygen radicals
having a destructive effect, which are generated as a result of any
extra or intracellular oxidative stress, are bound by thiols and
inactivated. This reaction leads to the emergence of freeS-S
bound molecules. Thiols are an important part of the antioxidant
system in that they destroy reactive oxygen molecules and other
free radicals produced by enzymatic and non-enzymatic
pathways. Various methods are available to evaluate the effects
of oxidative stress on the body, and for this purpose, different
markers  have  been investigated.  The  automatic
spectrophotometric analysis, an inexpensive, fast, and practical
technique developed by Erel and Neselioglu, is currently used to
measure native thiol / disulphide bonds (SH/SS) homeostasis and
allows for the specific measurements of SH and SS levels. The
impairment of SH/SS homeostasis in favor of SS has been shown
to affect disease pathogenesis. SH/SS homeostasis is impaired in
cases such as cardiovascular diseases, diabetes mellitus,
Parkinson’s disease, chronic renal failure, liver disorders,
rheumatic, and oncological diseases. While plasma SS levels are
high in smokers, diabetes mellitus, obesity, pneumonia, multiple
myeloma, bladder cancer, kidney cancer, and colon cancer
patients, low levels of SS are found in patients with aggressive
tumors [5].

Diagnosing chronic prostatitis is difficult and time-
consuming in clinical practice. In addition, the lack of a marker
used in diagnosis and follow-up is one of the main problems for
the clinician. There are very few studies examining the
relationship between isolated chronic prostatitis and thiol
balance. In the current study, we aimed to compare the level of
SH/SS as a supportive biomarker for diagnosis in patients with
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prostatitis classified in categories other than acute bacterial
prostatitis (National Institutes of Health, Category I) and healthy
individuals.

Materials and methods

Twenty patients who presented to the urology outpatient
clinic of our hospital and were diagnosed with chronic prostatitis
by four-glass test [2] between December 2018 and December
2019, and 20 healthy volunteers were included in the study. After
obtaining detailed history and physical examination, the
International Prostate Symptom Score (IPSS) and the Quality of
life (QoL) Form, which measures quality of life according to
urinary symptoms, were completed by all patients diagnosed
with chronic prostatitis and healthy individuals. The Prostate
specific antigen (PSA) level and the maximum flow rate (Qmax)
values were also noted. The participants filled in the IPSS and
QoL forms independently during the examination, with no
interference. Uroflowmetry was performed at the third hour after
oral hydration. Patients with a complaint of less than three
months, those who received antibiotics or anti-inflammatory
therapy within the last month, with a history of urethral or
prostatic ~ surgery, using pentoxifylline and vitamin
preparations/antioxidants, and patients with diabetes mellitus,
hypertension, a history of prostate cancer/malignancy, sleep
apnea, and chronic kidney damage were excluded from the
study. Written informed consent was obtained from all
participants in accordance with the Declaration of Helsinki. Prior
to the study, approval was obtained from the Ethics Committee
of Harran University Faculty of Medicine (date/number:
2018/18-12-15).

Sample collection and biochemical analysis

Venous blood samples were obtained from all
participants after 12 hours of fasting and placed in tubes
containing ethylenediaminetetraacetic acid, and the serum was
immediately separated by centrifugation at 1,500 rpm for 10
minutes. The separated sera were kept at -80 °C after coding, and
SH/SS homeostasis tests were conducted. SH/SS homeostasis
was assayed using a new and automatic analysis technique found
by Erel and Neselioglu [5]. The ratios of disulphide bonds / total
thiol (SS/TT), SS/SH and SH/TT were calculated as percentages.
The PSA and free PSA values were measured by the
immunoassay method using an ARCHITECT i2000SR analyzer
(Abbott Diagnostics).

Statistical analysis

Statistical Package for the Social Science for Windows
program, version 24.0 was used to evaluate the data obtained in
the research. The mean and standard deviation values for the
parameters evaluated in the study were examined in all patients.
The independent samples t-test was used to compare the test
values of the patients with chronic prostatitis and the control
group. Within the scope of the research, power analysis was
performed to measure the adequacy of the sample size using
G*Power program. For a d of 1.4352 and an actual power of
0.9548, the required sample size was 28 patients, 14 patients in
each group. The fact that “d” which is the Cohen effect value, is
above 0.80, shows that the study has a high effect level, and the
statistical power of above 0.90 indicates that the sample size is
sufficient [6-7].
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Results

The mean ages of the patients with prostatitis and
healthy volunteers were 41.55 (10.26) (27-69) years and 38.85
(12.6) (16-61) years, respectively (Table 1). There was no
significant difference between the two groups in terms of age.
The SH, TT, SS, %SH/TT, %SS/SH, %SS/TT and PSA levels of
prostatitis patients were 329.4 (52.4) umoL/L, 373.16 (59.0)
umoL/L, 21.88 (8.7) umoL/L (Figure 1), 88.34 (3.8), 6.69 (2.38),
5.82 (1.9), and 1.19 (1.18) ng/ml, respectively. Their IPSS, QoL
and Qmax were 7.3 (4.66), 0.75 (0.44) (Figure 2), and 14.65
(3.03) ml/sec, respectively.

Table 1: Comparison of the values between the chronic prostatitis and control groups

Chronic prostatitis Control group t P-value

(n=20) (n=20)

Mean (SD) Min-Max Mean (SD) Min-Max
Age 45.55(10.26) 27-69 38.85(12.6) 16-61 0.743  0.462
SH 329.4(52.4) 178.5-426.8  345.61(61.1) 155.5-429.5  -1,901  0.43*
T 373.16(59) 207.9-437.3  384.9(67.76) 185.8-460.9  -1,586  0.561
SS 21.88(8.7) 5.25-36.05 19.66(8.89) 2.35-39.45 0.797 0.431
%SH/TT | 88.34(3.8) 82.39-97.59 89.77(4.17) 82.88-98.72 -1.126  0.267
% SS/SH | 6.69(2.38) 1.23-10.68 5.81(2.57) 0.64-10.32 2.121 0.37*
%SS/TT | 5.82(1.9) 1.2-8.8 5.11(2.08) 0.63-8.55 1126  0.267
IPSS 7.3(4.66) 1-16 4.05(1.7) 1-8 2.925  0.06**
QoL 1.4(1..4) 0-4 0.75(0.44) 0-1 2.371 0.23*
PSA 1.19(1.18) 0.4-6 1.07(0.85) 0.2-3.7 0.387 0.702
Qmax 14.65(3.03) 9-19 17.11(2.58) 11-22 -2.766  0.09**

Independent samples t-test, * P<0.05, ** P<0.01, SD: standard deviation, SH: native thiol, SS: disulfide,
TT: total thiol, IPSS: International Prostate Symptom Score, QoL: Quality of Life Form, Qpay: maximum
flow rate, PSA: prostate-specific antigen
Figure 1: Comparison of the native thiol, total thiol and disulfide levels of chronic prostatitis
and control groups (in umol units)
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The SH, TT, SS, %SH/TT, %SS/SH, %SS/TT and PSA
levels of the healthy volunteers were 45.61 (61.1) umoL/L,
384.94 (67.76) pmoL/L, 19.66 (8.89) umoL/L (Fig.1), 89.77
(4.17), 581 (257), 511 (2.08), and 1.07 (0.85) ng/ml,
respectively. Their IPSS, QoL and Qmax were

4.05 (1.7), 1.4 (1.14) (Figure 2), and 17.11 (2.58)
ml/sec, respectively. The chronic prostatitis patients and healthy
controls significantly differed in terms of SH (P=0.043), SS/SH
(P=0.037), IPSS (P=0.006), QoL (P=0.023), and Qmax
(P=0.009) (Table 1). According to these results, the SH and Qax
values were significantly lower and the %SS/SH, IPSS and QoL
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values were significantly higher in the chronic prostatitis group
compared to the control group.

Discussion

In urological practice, prostatitis a common condition
seen more frequently among young and middle-aged men. It is
estimated that around two million men admitted to hospital
annually are diagnosed with prostatitis. However, true bacterial
infections of the prostate constitute the minority of these cases
[2]. In a study in which 409 men with prostatitis were
retrospectively evaluated, bacterial cultures in prostate fluid were
positive in only 10% [1]. This is due to the lack of parameters
that would help in diagnosis. Maneuvers expressing the prostate
fluid required for the diagnosis of chronic prostatitis are not
practical, and thus rarely used in clinical practice. Clinicians
need more practical biomarkers in the diagnosis and follow-up.

Prostatitis, the result of recurrent bacterial infections in
chronic prostatitis, is classified as Category Il. Diagnosis can be
made by isolating bacteria in the prostatic fluid culture.
However, the physiopathology of the chronic prostatitis/chronic
pelvic pain syndrome (CP/CPPS) or Category Il prostatitis is
still not fully understood. Types of inflammatory (111A) or non-
inflammatory (I11B) prostatitis can be classified according to
whether there are leukocytes in the prostate fluid. The available
information on CP/CPPS is limited, and its etiopathogenesis is
still poorly understood. For these reasons, the diagnosis and
treatment criteria have not yet been precisely determined.

The causes of CP/CPPS include infection,
autoimmunity, inflammation, and neurological conditions.
Recently, the role of oxidative stress in CP/CPPS has also been
investigated. Many studies show the role of oxidative stress in
patients with chronic prostatitis, regardless of the etiological
basis of CP/CPPS. Since inflammation in the tissue is always
accompanied by oxidative stress in patients with chronic
prostatitis, products of oxidative stress are seen in this condition
[8]. In our study, we hypothesized that patients with chronic
prostatitis would have more oxidative stress because we detected
that the body reacted to destroy the radical products produced by
stress, during which SH/SS homeostasis was impaired in favor of
SS.

There are many publications regarding the relationship
between inflammation and oxidative stress [8]. Different markers
have been studied for ROS. In a healthy organism in which
detoxifying and anti-inflammatory molecules effective against
oxidative stress and inflammatory mediators are in balance, free
radicals are at a normal level and necessary to a certain extent.
Sometimes, while these free radicals cause damage, they can also
promote repair [9]. Oxidative stress plays a key role in acute and
chronic inflammation at various levels. There are many studies
that reveal the effects of oxidative stress on chronic prostatitis,
and oxidative stress markers have been identified in the urine and
genital secretions of patients with prostatitis [10-13]. Studies
have been conducted to explore the relationship between
oxidative stress and prostate cancer, BPH and prostate
inflammation [14]. Normal oxidative stress markers such as
nitric oxide synthases and malonyl dialaldehyde are still in use
today. However, the analysis technique found by Erel and
Neselioglu is faster, cheaper, practical, and a fully automatic
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spectrophotometric examination for the measurement of the
plasma dynamic SH/SS homeostasis [5]. Dynamic SH/SS
imbalance has been associated with various disorders, such as
diabetes mellitus, cancer, migraine, hyperemesis gravidarum,
obstructive sleep apnea, and chronic Kidney failure [15].

Recently, the thiol metabolism has attracted attention as
potential biomarkers of oxidative stress. Thiol protein groups are
antioxidant buffers that regulate the redox system. Oxidative
protein damage manifests itself with an increase in carbonyl
levels and a decrease in thiol levels [16-18]. Decreased levels of
thiol protein groups are associated with decreased serum
antioxidant power. Therefore, SH/SS homeostasis can be
considered an oxidative stress marker similar to lipid
hydroperoxide, total antioxidant/oxidant status, and paraoxonase.
Changes in SH/SS balance caused by oxidative stress provide
valuable information concerning various abnormal biochemical
processes [19]. It is known that thiol groups play a prominent
role in ROS detoxification, and the reduction of thiol causes the
failure of the antioxidant defense mechanism. SH/SS
homeostasis and thiol oxidation have critical regulatory activities
in oxidative stress, detoxification, regulation of enzymes, and
protection against essential cellular pathways, such as signal
transmission and pro-apoptotic and anti-apoptotic signaling [20].
If there is an increase in ROS in the environment, the organism
uses thiol to destroy these harmful radicals, and as a result, the
disulfide level increases. While oxidative stress products increase
in inflammation, SH/SS homeostasis will be impaired in favor of
SS. In their study comparing the BPH and control groups,
Minciullo et al. [3] reported that the oxidative stress parameters
were higher and antioxidant parameters were lower in prostate
cancer [3]. This supports the shift of SH/SS homeostasis toward
SS. Measuring this balance biochemically led us to consider that
it could be an indicator of an inflammatory process associated
with oxidative stress in tissue.

In a study on rats, the effects of oxidation on
inflammation were demonstrated in subjects with chronic
prostatitis. It was revealed that the use of antioxidants, such as
diene conjugates, malonic dialdehyde, superoxide dismutase, and
succinate dehydrogenase positively affected treatment in
combating this inflammation [21], which indirectly supports our
results. If the healing process is accelerated using antioxidants,
this means that oxygen radicals accumulate in the tissue in cases
of prostatitis. In our study, we found that the SH/SS homeostasis
was impaired in favor of SS. This suggests that oxidative stress
products are generated as a result of prostatitis. IPSS is a
reproducible, validated index designed to determine disease
severity and response to treatment. The use of IPSS alone is not
safe in diagnosing BPH related lower urinary tract symptom
(LUTS), but it is a quantitative measure of LUTS after diagnosis
[22]. In LUTS, especially in BPH, IPSS is completed by patients.
QoL is measured by adding further questions to IPSS.

Since chronic prostatitis causes LUTS, a significant
difference was observed in the IPSS levels between the patients
and healthy volunteer groups included in the study. In addition,
the Q8 value, which was the QoL criterion based on urinary
symptoms, was higher in the chronic prostatitis group than in the
control group. Therefore, we consider that the use of IPSS and
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QoL forms in the follow-up of patients with chronic prostatitis
will guide the evaluation of response to treatment.

The Qmax Values of the patients with the complaints of
LUTS were adversely affected. Bladder outlet obstruction can be
safely diagnosed in men with a Qmax lower than 10 mL/s and an
IPSS higher than 16 [23]. In a study conducted by Ghobish
demonstrating the relationship between chronic prostatitis and
voiding dysfunction, it was reported that Q.. Vvalue was
decreased in patients with prostatitis compared to the control
group [24].

We achieved similar results in our study. Q. decreases
not only in chronic prostatitis but also in bladder outlet
obstruction or urethral stenosis. Thus, although Q.x alone is not
sufficient for a diagnosis, we think it can aid in this process.

Chronic prostatitis negatively affects the quality of life.
The procedures required for the diagnosis of chronic prostatitis
in urology practice are not practical for the patient or the
physician. Therefore, having a marker that can be used in
diagnosis, treatment and follow-up may facilitate procedures to
improve the patients’ quality of life. Determining an impairment
in SH/SS homeostasis through the method we used in the current
study can assist clinicians in diagnosis. In addition, some studies
have found that combating oxidative stress through anti-oxidants
accelerates the improvement of the inflammatory process. We
consider that positive changes in SH/SS homeostasis in the
follow-up of the treatment can confirm the accuracy of the
treatment during the inflammation process. It is also necessary to
consider that diseases, such as oncological diseases, diabetes
mellitus, and Kidney disorders can also disrupt this balance.

Limitations

The main limitations of this study include the limited
number of the study groups and the evaluation of changes in the
level of SH/TT in other diseases, such as diabetes and cancer.
Large-scale studies with a higher number of participants are
needed.

Conclusions

We found that the SH level in patients with chronic
prostatitis was low and their SS level was high; therefore, we
think that the level of SH/TT may assist in supporting the
diagnosis of chronic prostatitis. In addition, future studies
investigating the role and efficacy of antioxidant treatment in
chronic prostatitis can use this parameter to assess the
effectiveness of treatment.
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Abstract

Background/Aim: Diabetic nephropathy (DN) occurs in approximately 40% of patients with Type 1 and
Type 2 diabetes mellitus (DM) and is one of the most common causes of end-stage renal disease (ESRD).
New treatment strategies are needed to prevent DN. This study aims to investigate the effect of the use of
isosorbide-mononitrate (IMN) on diabetic nephropathy.

Methods: In this study, patients with type 2 diabetes mellitus were divided into two groups, as those using
and not using IMN to evaluate whether IMN reduces proteinuria. Biochemical parameters and proteinuria
values were recorded and comparatively analyzed.

Results: The urea and creatinine values of patients with type 2 DM who were using IMN were
significantly higher and e-GFR values were significantly lower than those of the control group (P=0.049,
P=0.001, P=0.013, respectively). However, the proteinuria amounts of Type 2 DM patients using IMN
(0.98 g/day [0.52-1.43]) were significantly lower than those who were not (1.61 g/day [1.02-2.69]
(P=0.001)).

Conclusion: The addition of nitrate to angiotensin-converting enzyme inhibitor (ACEI) or angiotensin Il
receptor blocker (ARB) in the treatment of patients with DN may be a new alternative for reducing
proteinuria.

Keywords: Diabetic nephropathy, Isosorbide-mononitrate, Proteinuria
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Introduction

Diabetes Mellitus (DM) is a metabolic disease
associated with micro-and macrovascular complications. One of
the most important microvascular complications is diabetic
nephropathy (DN) [1]. DN is among the most common causes of
end-stage renal disease (ESRD), which occurs in approximately
40% of patients with DM [2]. Accompanying diabetes
proteinuria has been associated with Kkidney failure,
cardiovascular events, and the risk of premature death, and it has
been reported that these risks increase with the amount of
proteinuria [3-5]. Today's proteinuria treatment strategy is based
on the inhibition of the renin-angiotensin-aldosterone system
(RAAS) using angiotensin-converting enzyme inhibitors (ACEI)
or angiotensin 1l receptor blockers (ARB), which provide
hypertension control [6, 7]. In some cases, ACEIls and ARBs fail
to reduce proteinuria/albuminuria, and unfortunately, there is no
other class of drugs recommended by guidelines to correct it. In
this context, studies are underway to develop some new
treatment agents, but most of these studies are at an early stage
[8, 9]. Studies evaluating the effect of isosorbide-mononitrate
(IMN) on proteinuria are quite limited. In a study in rats, IMN
was used as a nitrite oxide donor in rats with exercise-induced
proteinuria and a decrease in proteinuria was observed [10].
Roccatello et al. reported a decrease in proteinuria when IMN
was administered to patients with Ig A nephropathy and
proteinuria [11]. There is still a need for novel studies on this
subject. In this study, the effect of IMN on proteinuria was
investigated in patients with type 2 DM-related nephropathy.

Materials and methods

The files and records of type 2 DM patients with
proteinuria despite using ACEI and/or ARB for more than 6
months who visited the nephrology outpatient clinic of Istanbul
Health Sciences Kanuni Sultan Suleyman Training and Research
Hospital were retrospectively analyzed and those who met the
inclusion criteria were included in this study. Demographic
features, drugs used, body mass indexes (BMI), some
biochemical parameters (Creatinine, Urea, Na, K, Ca, P, total
protein, albumin), glomerular filtration rate (e-GFR), and
proteinuria values were analyzed. Creatinine clearance was
calculated with the Cockcroft-Gault formula.

Ethical approval

This case-control study protocol was approved by
Istanbul Medeniyet University Goztepe Training and Research
Hospital Clinical Research Ethics Committee (2013-KAEK-64).
The study was conducted by the principles of the Helsinki
Declaration.

Study population

In the power analysis performed with the G*power 3.1
program, the effect size was 0.65 to evaluate the antiproteinuric
activity of isosorbide-mononitrate (alpha error probability=0.05),
and the sample size was calculated with a power of 0.80 [12].

A total of 29 patients with symptomatic ischemic heart
and peripheral vascular diseases and Type 2 DM using oral IMN
were included in the study. Forty-six patients with diabetic
nephropathy (DN) using ACEI and/or ARB with similar
demographic characteristics but who did not receive IMN
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treatment were included in the control group. Patients who
actively used other proteinuria reducing agents such as
cyclophosphamide, azathioprine, mycophenolate  mofetil,
prednisolone, and rituximab were not included in the study.

Statistical analysis

All statistical analyses were performed using SPSS
software version 21.0 (SPSS Inc, Chicago, IL, USA). Data that
did not conform to the normal distribution were shown as median
(interquartile range [IQR]), while normally distributed data were
given as meantstandard deviation. Mann-Whitney U test was
used to compare non-normally distributed numerical data. The
categorical variables in the study were compared using the chi-
square or Fisher's exact tests. Values with P<0.05 were
considered statistically significant.

Results

There were 29 patients (39%) in the IMN group and 46
patients (61%) in the control group. The female/male distribution
of those in the IMN and control groups were 13(72%)/16 (28%)
and 33(45%)/13(55%), respectively. The rate of females was
significantly higher in the IMN group (p=0.02). Also, the mean
age of patients in the IMN group (62(12) years) was significantly
higher than that of the control group (55(10) years) (P=0.009).
The BMIs of both groups were similar (P=0.242) (Table 1).
Eighty-six percent (n=25) of the patients in the IMN group and
74% (n=34) of those in the control group were hypertensive. The
smoker rates in the IMN and control groups were 35% (n=10),
and 33% (n=15), respectively.

Table 1: Demographic data of the cases

Parameters Control group IMN group P-value
Gender Female (n) 33 13 0.020
Male (n) 13 16
Age (years) 55 (10) 62 (12) 0.009
Height (cm) 162 (1.58-1.65) 168 (1.61-1.72) 0.131
Weight (kg) 74 (68-83) 78 (75-83) 0.040
BMI (kg/m?) 27.48 (26.50-28.41)  28.58 (26.37-30.80)  0.242
Creatinine (mg/dL) 0.85 (0.70-1.38) 1.20 (1.08-1.50) 0.001
Urea (mg/dL) 41 (29-60) 52 (41-65) 0.049
Na (mmol/L) 141 (139-142) 140 (139-142) 0.974
K (mmol/L) 4.9 (0.5) 4.8 (0.5) 0.216
Ca (mg/dL) 9.5(9.1-9.8) 9.5(8.9-10.0) 0.870
P (mg/dL) 3.8(0.4) 35(0.7) 0.039
Protein (g/dL) 7.30 (6.80-7.50) 7.10 (6.80-7.50) 0.506
Albumin (g/dL) 4.1(3.9-4.4) 4.3 (3.6-4.4) 0.948
e-GFR (mL/min/1.73m?) | 73 (46-96) 50 (41-72) 0.013
Proteinuria (g/day) 1.61 (1.02-2.69) 0.98 (0.52-1.43) 0.001

BMI: Body mass index, Na: Sodium, K: Potassium, Ca: Calcium, P: Phosphorus, GFR: glomerular filtration
rate

The number of patients using ACEIls, ARBs and
combined ACEI/ARBs in the IMN and control groups were 11,
16, 1 and 22, 22, and 2, respectively. The creatinine and urea
values of patients with Type 2 DM using IMN in our study were
significantly higher compared to the control group (P=0.001,
P=0.049, respectively).

The Na, K, and Ca values were similar between the
groups (P>0.05), while mean the serum phosphorus level of
patients in the IMN group was significantly lower compared to
the control group (P=0.039).

In terms of total protein and albumin values, there was
no significant difference between Type 2 DM patients using and
not using IMN (P>0.05).

The e-GFR values of the patients in the IMN group
were significantly lower than those of patients in the control
group (P=0.013). Despite this, proteinuria amounts of Type 2
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DM patients using IMN were significantly lower compared to
non-users (P=0.001) (Table 2).

Table 2: Comparison of biochemical data of patients in IMN and control group

IMN group Control group P-value

(n=29) (n=46)
Proteinuria (g/day) 0.98 (0.48-1.46)  1.61 (1.02-2.69)  0.001
e-GFR (mL/min/1.73 m?) | 50 (41-72) 73 (46-96) 0.013
Albumin (g/dL) 4.05 (0.61) 4.09 (0.48) 0.745
Total protein (g/dL) 7.03 (0.75) 7.09 (0.66) 0.721
Calcium (mg/dL) 9.4 (0.65) 9.3 (0.80) 0.591
Sodium (mmol/L) 140 (3.1) 140 (2.2) 0.103
Potassium (mmol/L) 4.75 (0.46) 4.89 (0.47) 0.216
Phosphorus (mg/dL) 3.48 (0.67) 3.75(0.44) 0.039

Discussion

In this study, the proteinuria amounts of type 2 DM
patients with DN who did and did not use IMN were compared.
There are a limited number of studies on the effect of IMN in
reducing proteinuria in DN. However, some studies evaluated the
effect of IMN on proteinuria in various diseases. In a study
conducted by Giindiiz et al. [10], rats with exercise-induced
proteinuria used IMN as a nitrite oxide donor and had decreased
proteinuria.

In another study, when patients with IgA nephropathy
and proteinuria were given IMN, a decrease in proteinuria was
reported [11]. In our study, creatinine clearance was calculated
with the Cockcroft-Gault formula [13]. The creatinine and urea
values were higher and e-GFR was lower among IMN users
compared to non-users. Despite this, patients in the IMN group
had significantly lower proteinuria values, which shows that
IMN use may have a proteinuria-reducing effect among DN
patients.

Approximately 40% of diabetic patients have diabetic
nephropathy. The treatment aims to prevent the progression of
micro and macroalbuminuria, protect kidney function in patients
with macroalbuminuria, and prevent cardiovascular events [14].
Besides, changes in serum glucose levels, especially
hypoglycemia, in diabetic patients cause endothelial dysfunction
by affecting cardiac functions [15]. DN is an independent risk
factor for cardiovascular disease and one of the leading causes of
end-stage renal failure (ESRD) worldwide [16].

Limitations

There are some limitations to the study. First, this study
is a retrospective, single-center study with small sample size.
Second, when comparing DN patients who did and did not use
IMN, linear regression analysis, in which many factors such as
hypertension, smoking, gender, age, and duration of diabetes
disease were evaluated together, could not be performed due to
the limited data.

Conclusion

The addition of IMN therapy to ACEI or ARB may be a
novel alternative in the treatment of proteinuria in DN patients. It
would be beneficial to conduct prospective, randomized,
controlled, and multicenter studies to examine the effect of IMN
treatment on proteinuria in patients with DN.
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Abstract

Background/Aim: Coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has resulted in a pandemic. Early diagnosis of complications and mortality
caused by this disease will guide the treatment process in patients with COVID-19. We aimed to
investigate whether the neutrophil/lymphocyte and fibrinogen/albumin ratios can predict mortality in
COVID-19 patients.

Methods: A total of 102 adult patients (>18 years) who were followed up in the intensive care unit (ICU)
between May and August 2020 because of COVID-19 were included in this retrospective cohort
study. Demographic data, comorbid diseases, and hematological parameters of the patients during
admission to the ICU were examined. Hematological parameters such as leukocyte, neutrophil,
lymphocyte, platelet counts, C-reactive protein (CRP), D-dimer, and lactate data were recorded. The
neutrophil-to-lymphocyte ratio (NLR) and fibrinogen-to-albumin ratio (FAR) were calculated, and their
effects on mortality were examined.

Results: Of the patients, 71 (69.6%) were male and the mean age of all patients was 69.1 (14.3) (24-103)
years. Comorbid diseases of the patients were as follows: Hypertension (n=40, 39.2%), diabetes mellitus
(n=28, 27.4%), chronic obstructive pulmonary disease (n=20, 19.6%), coronary artery disease (n=14,
13.7%), heart failure (n=4, 3.9%), and cerebrovascular disease (n=3, 2.9%). Mortality was higher in older
patients (median age = 72; range = 62-80 years) (P=0.043), and bilateral infiltration was observed in lung
computed tomography images of all patients who died. Mortality was higher in patients with NLR>9.16,
FAR>0.15, D-dimer>2.01 mg/L, CRP >11.6 mg/dL, lactate >2.3 mmol/L.

Conclusion: Elevated levels of neutrophil-to-lymphocyte Ratio, fibrinogen-to-albumin ratio, D-dimer,
CRP, and lactate were associated with worse outcomes among COVID-19 patients in the ICU.

Keywords: COVID-19, Mortality, Neutrophil-to-lymphocyte ratio

outcomes in ICU patients with COVID-19. J Surg Med. 2021;5(6):623-627.
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Introduction

A novel coronavirus called “severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)” causes COVID-19
disease, which is highly contagious and progresses to
pneumonia. Although COVID-19 has been documented to occur
primarily as a respiratory infection, emerging data have
suggested that it should be considered a systemic disease
involving  multiple  systems, including cardiovascular,
respiratory, gastrointestinal, neurological, hematopoietic, and
immune systems [1-3]. Although death rates of COVID-19 are
lower than SARS and Middle East respiratory syndrome,
COVID-19 is more lethal than seasonal flu [4]. Elderly people
and those with comorbid diseases are at increased risk of death
from COVID-19, but young individuals without underlying
major diseases can also experience potentially fatal
complications such as fulminant myocarditis and disseminated
intravascular coagulation [5, 6].

In most severe COVID-19 cases, several abnormal
hematological parameters such as lymphopenia, neutrophilia,
high D-dimer and fibrinogen levels, increased leukocyte count,
and neutrophil-to-lymphocyte ratio (NLR) have been reported, as
well as low percentages of monocytes, eosinophils, and basophils
[7-9].

The fibrinogen-to-albumin ratio (FAR) is widely used
as an effective marker of inflammation and tends to be highly
elevated in various conditions, such as severe infection and
malignant disorders [10]. An increased FAR level may be
associated with cytokine storms induced by virus invasion [11].

NLR is a convenient index that can be calculated from a
complete blood count, and numerous studies have shown that the
NLR has a prognostic value in a variety of conditions such as
sepsis, cardiovascular disease, and malignant tumors [12-15].
Normal NLR value ranges between 0.78 and 3.53 and is a simple
parameter to easily assess a patient's inflammatory status [16].

In our study, we examined the correlation between
hematological parameters and the severity of COVID-19 disease.
We aimed to predict mortality and detect possible complications
in the early period of the disease by examining the hematological
parameters during admission to the intensive care unit (ICU).

Materials and methods

In this retrospective cohort study, 102 adult patients
aged >18 years and hospitalized in the third-level ICU with the
diagnosis of COVID-19 between May and August 2020 were
included. After obtaining permission from the Ethics Committee
for Clinical Research of the Harran University (Document Date
and Number: 19.02.2021-12864), patient files were reviewed
retrospectively. The data of patients diagnosed with COVID-19
were accessed and evaluated via the hospital information
processing system, ICU nurse observations, and patient files.

Demographic ~ data, comorbid  diseases, and
hematological parameters, complete blood count, coagulation
profile, arterial blood gas analysis, blood biochemistry, and
inflammation biomarkers of the patients at admission to the ICU
were examined. Hematological parameters such as leukocyte,
neutrophil, lymphocyte, platelet counts, C-reactive protein
(CRP), D-dimer, and lactate data were recorded. NLR and FAR
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values were calculated. The length of stay in the ICU, duration of
mechanical ventilator use, and the length of hospitalization of the
patients were analyzed retrospectively.

The COVID-19 treatment protocol in our center
comprised pharmacotherapy and respiratory support modalities.
Based on the protocol published by the Ministry of Health,
pharmacotherapy included antiviral drugs, antibiotics,
corticosteroids, and anticoagulants. The patients were
administered hydroxychloroquine. Among antiviral drugs, they
were prescribed Favipiravir. Corticosteroids (1-2 mg/kg
methylprednisolone for 5-7 days) were prescribed to patients
with widespread lung infiltration or rapid progression and
antibiotics, to those with a secondary bacterial infection. Low-
molecular-weight heparin was administered to the patients with
high thrombosis risk along with hyperfibrinogenemia.

Patients who met the criteria for admission to the ICU
(dyspnea, tachypnea, respiratory rate>30/min, oxygen saturation
below 93%, PaO2/FiO2 <300, and/or >50% increase in lung
infiltration within 24-48 hours) were admitted to the ICU.
Discharge criteria were as follows: Patients with no respiratory
failure, oxygen saturation of 94% while receiving 2 L/min nasal
oxygen, oxygen saturation of 92% at room air, no need for
mechanical ventilation, and having passed 48 hours after
extubation, no need for vasopressors, and clinically stability.
These patients were transported from the ICU to the wards.

Statistical analysis

The distribution of continuous variables was evaluated
by Shapiro-Wilk test. Mann-Whitney U test was used to
compare two independent groups of non-normally distributed
data, and Cohen’s d effect size was calculated for numerical
variables. Binary logistic regression analysis was performed to
estimate odds ratios (ORs) and 95% confidence intervals (Cls).
Receiver operating characteristic (ROC) curve analysis was
performed to determine diagnostic values of some numerical
measurements. Statistical analysis was performed with SPSS for
Windows version 24.0, and a P-value <0.05 was considered
statistically significant.

Results

In our hospital, 732 patients diagnosed with COVID-19
were treated between May and August 2020. A total of 35
patients aged <18 years and 595 patients treated in the normal
wards were excluded from the study. In total, 102 COVID-19
patients who were followed up in the ICU were included in our
study (Figure 1). The mean age of the patients was 69.1 (14.3)
(24-103) years, and 71 (69.6%) were male. Comorbid diseases
of these patients were as follows: Hypertension (HT) (n=40,
39.2%), diabetes mellitus (DM) (n=28, 27.4%), chronic
obstructive pulmonary disease (COPD) (n=20, 19.6%), coronary
artery disease (CAD) (n=14, 13.7%), heart failure (n=4, 3.9%),
and cerebrovascular disease (CVD) (n=3, 2.9%) (Table 1). More
than one comorbid disease was found in 30 patients (29.4%). The
number of patients without a comorbid disease was 19 (18.6%).
The most common comorbid disease was hypertension. Of the
patients, 80.7% received mechanical ventilation support.
Bilateral pneumonia proven by chest computed tomography (CT)
was reported in 91.2% of the patients.
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Figure 1: The patient inclusion and exclusion diagram
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Table 1: Demographic data

Variables Patient (n = 102)
Age (mean (SD)) 69.1 (14.3)
Gender, n (%)
Male 71 (69.6)
Female 31 (30.4)
Comorbid disease, n (%)
DM Yes 28 (27.5)
No 74 (72.5)
HT Yes 40 (39.2)
No 62 (60.8)
COPD Yes 20 (19.6)
No 82 (80.4)
CAH Yes 14 (13.7)
No 88 (86.3)
Heart failure  Yes 4 (3.9)
No 98 (96.1)
CVD Yes 3(2.9)
No 99 (97.1)
CT findings Bilateral 93 (91.2)
Unilateral | 9(8.8)

SD: Standard deviation, DM: Diabetes Mellitus, HT: Hypertension, COPD: Chronic obstructive pulmonary
disease, CAH: Coronary artery disease, CVD: Cerebrovascular disease, CT: Computed tomography

Laboratory examination during admission to the ICU
revealed abnormalities, particularly in the peripheral blood cell
and coagulation profile. The mean hemoglobin level, neutrophil,
lymphocyte, and platelet counts of the patients were 12.8 (1.9)
g/dl, 103 (3.6) x10%L, and 0.74 (0.3) x10%L, and 272
(117)x10%/L, respectively. The mean NLR, FAR, D-dimer, CRP,
lactate levels of the patients were 16.1(8.2), 0.19 (0.04), 10.5
(15.5) mg/L, 15.2 (8.5) mg/dl, and 2.9 (1.9) mmol/L,
respectively. The mean length of stay in the ICU was 8.8 (8.9)
days, the mean duration of mechanical ventilation, 5.5 (8.8) days,
and the mean length of hospital stay, 12.7 (10.5) days (Table 2).

The demographic and hematological parameters of the
non-surviving and surviving patients were compared. Twenty-
four patients (23.5%) survived their stay in the ICU and were
transported to the normal wards, while 78 patients (76.5%) died.
The two groups were similar in terms of gender, comorbid
diseases, and hemoglobin levels. Results indicated that mortality
was higher in older patients (median = 72 years; range = 62—-80
years), and lung CTs of all the non-survivors showed bilateral
infiltration (P=0.043; P=0.004). DM was detected in 29.5%, HT

NLR & FAR as COVID-19 mortality indicators
V'S

JOSAM ¢

in 37.2%, and COPD in 20.5% of the non-survivors (Table 3).
Among them, the median neutrophil and lymphocyte counts
were 10.8 (8.76-13.2) x 109/L, and 0.55 (0.48-0.75) x 109/L,
respectively (P=0.001). Their NLR and FAR values were 18.25
(14-22.3) and 0.2 (0.18-0.23), respectively (P=0.001). Median
CRP, D-dimer and lactate values of the non-survivors were 15.85
(12.4-21.1) mg/dL, 7.03 (3.36-17.7) mg/L, and 2.9 (2.2-3.9)
mmol/L, respectively (P=0.001; Table 4). The neutrophil, NLR,
FAR, CRP, D-dimer, and lactate levels of the non-survivors were
significantly higher, while their lymphocyte levels were
significantly lower compared with the survivors (p < 0.05). ROC
and area under the curve (AUC) values of hematological and
inflammatory indices were calculated between the two groups
(Figure 2). According to ROC curve analysis, we observed that
NLR, FAR, D-dimer, CRP, and lactate data were successful in
predicting mortality in patients with COVID-19. The AUCs for
NLR, FAR, D-dimer, CRP, and lactate were 0.969, 0.989, 0.927,
0.913, and 0.893, respectively. We found that mortality increased
in patients with NLR>9.16, FAR>0.15, D-dimer >2.01 mg/L,
CRP >11.6 mg/dL, and lactate >2.3 mmol/L.

Table 2: Clinical and laboratory data of the patients

Data (n:102) Mean (SD) Median (min—-max)
Hb (g/dL) 12.85 (1.97) 12.95 (8.45-18.2)
WBC (x 10%L) 11.72 (3.94) 11.6 (1.89-20.7)
Neutrophil (x 10%/L) 10.28 (3.63) 10.5(1.14-18.1)
Lymphocyte (x 10%/L) 0.74 (0.33) 0.65 (0.21-1.75)

NLR 16.11 (8.19)
Platelet (x 10%/L) 272.1(117.8)

16.45 (2.47-50.9)
255 (43-718)

Fibrinogen (g/L) 5.63 (1.18) 5.64 (3.2-8.47)
Albumin (g/L) 30.12 (2.69) 30 (22-36)

FAR 0.19 (0.04) 0.19 (0.11-0.29)
CRP (mg/L) 15.22 (8.59 14.55 (1.71-47.2)
D-dimer (mg/L) 10.47 (15.53)  3.74 (0.34-80)
Lactate (mmol/L) 2.91 (1.94) 2.4 (1.1-11.8)
Mechanical ventilator time/day | 5.5 (8.8) 2 (0-60)

ICU stay/day 8.8 (8.9) 6 (1-60)

Hospital stay/day 12.7 (10.5) 10 (1-65)

SD: Standard deviation, min: Minimum, max: Maximum, Hb: Hemoglobin, WBC: White blood cell, NLR:
Neutrophil-to-lymphocyte ratio, FAR: Fibrinogen-to-albumin ratio, CRP: C-reactive protein, ICU: Intensive
care unit

Table 3: Relationship between mortality and categorical variables

Variables Non-survivor ~ Survivor ~ OR [95% ClI] P-value
(n=178) (n=24)
n (%) n (%)
Gender Male 54 (69.2) 17 (70.8)  1.08 [0.39-2.94] 0.881
Female 24 (30.8) 7(29.2) 1 (reference)
CT findings  Bilateral 78 (100) 15 (62.5)  46.8 [6.52-397.2]  0.004*
Unilateral | 0 (0) 9 (37.5) 1 (reference)
DM 23 (29.5) 5(20.8) 1.59 [0.53-4.77] 0.409
HT 29 (37.2) 11 (45.8) 1.43[0.57-3.61] 0.449
COPD 16 (20.5) 4(16.7) 1.29 [0.39-4.31] 0.679

*significant at 0.05 level. Univariate binary logistic regression analysis. OR: Odds ratio, Cl: Confidence
interval, CT: Computed tomography, DM: Diabetes mellitus, HT: Hypertension, COPD: Chronic obstructive
pulmonary disease

Table 4: Comparison of clinical and laboratory data of patients with and without mortality

Variables Non-survivor Survivor Cohen’s d P-value

(n=178) (n=24) effect size

Median (min-max) Median (min—max)
Age (year) 72 (62-80) 66 (52-75.5) 0.55 0.043 *
Hb (g/dL) 13 (11.7-14) 12.85 (9.95-14.2) 0,30 0.435
WBC (x 10 %/L) 12.2 (10.1-14.3)  9.67 (7.52-11.45) 0.66 0.004 *
Neutrophil (x 10%/L) 10.8 (8.76-13.2)  7.64 (6.36-10.03) 0.79 0.001 *
Lymphocyte (x 10%/L) 0.55 (0.48-0.75)  1.02 (0.95-1.32) 1.89 0.001 *
NLR 18.25 (14-22.3)  7.35(6.52-7.82) 1.78 0.001 *
Platelet (x 10%/L) 247 (192-354) 310 (234-350)  0.37 0,193
Fibrinogen (g/L) 5.85 (5.46-6.67) 4.2 (4.1-4.4) 2.28 0.001 *
Albumin (g/L) 30 (28-31) 31 (30.5-32) 0.82 0.001 *
FAR 0.2(0.18-0.23)  0.13(0.12-0.14) 2.43 0.001 *
CRP (mg/L) 15.85 (12.4-21.1) 6.6 (4.55-9.4) 1.40 0.001 *
D-dimer (mg/L) 7.03(3.36-17.7)  1.59 (0.82-2) 0.78 0.001 *
Lactate (mmol / L) 2.9 (2.2-3.9) 1.5 (1.3-1.9) 0.96 0.001 *
ICU hospitalization period/day |6 (3-13) 5(3-9.5) 0,26 0.534
Mechanical ventilator time/day |4 (1-9) 0 (0-0) 0.76 0.001 *
Hospital stay/day 9 (5-16) 14.5 (9-18) 0.33 0.017 *

*significant at 0.05 level, Median [25%-75%], Mann-Whitney U test. Hb: Hemoglobin, WBC: White blood
cell, NLR: Neutrophil-to-lymphocyte ratio, FAR: Fibrinogen-to-albumin ratio, CRP: C-reactive protein,
ICU: Intensive care unit.
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Figure 2: Results of neutrophil-to-lymphocyte ratio (NLR), fibrinogen-to-albumin ratio
(FAR), lactate, C-reactive protein (CRP), and D-dimer receiver operating characteristic
(ROC) curve analyses in patients with COVID 19. A: NLR ROC curve analysis; B: FAR
ROC curve analysis; C: Lactate ROC curve analysis; D: CRP ROC curve analysis; E: D-
dimer ROC curve analysis

HLR

At + B mn—/__"_L-—-—c

&0 H a0

1 1
[} 20 a0 60
100-Specificity

C Lactate D oA
0 100

P 0,001
100 speatety ' o w0 o w W w
100-Specificity
E D DIMER
mu—rrl.,-_-._.—l——
8o
60
z
4o
£
)
P <0001
op L L L
[ 20 40 60 0 100
100-Specinc
Discussion

In this study, we found that older age, high neutrophil
count, NLR, FAR, D-dimer, CRP, and lactate successfully
predicted mortality. FAR (AUC=0.989) and NLR (AUC = 0.969)
had the highest AUC values. A previous study reported that the
mean age of patients hospitalized because of COVID-19 was
46.6 (12) (22-77) years, 60% were male, and 17.3% had
underlying comorbidities. A bilateral ground-glass image was
observed in the lung CT of 76% of these patients. Moreover,
21.3% of the patients were followed up in the ICU [17]. In their
study examining 245 patients diagnosed with COVID-19, Liu et
al. reported that the mean age was 53.95 (16.90) years and
46.53% of the patients were male. They stated that 3.2% of
patients had COPD, 21.22% had HT, and 9.39% had DM and the
in-hospital mortality rate was 13.47% [18]. In our study, we
found that gender was not significant in terms of mortality;
however, mortality increased with older age.

In their study investigating 1,099 COVID-19 cases,
Guan et al [7] reported that most patients presented with
lymphocytopenia (83.2%), 36.2% had thrombocytopenia and
33.7% had leukopenia. Huang et al. [8] and Wang et al. [11]
emphasized the relationship between lymphopenia and admission
to the ICU. Wu et al. [19] demonstrated a relationship between
lymphopenia and the development of acute respiratory distress
syndrome (ARDS). In their study, they retrospectively analyzed
the risk factors for ARDS and mortality in 201 patients with
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COVID-19 pneumonia and found that increased risk of ARDS
during the disease was associated with increased neutrophil and
decreased lymphocyte count by bivariate Cox regression
analysis. They reported a positive correlation between increased
neutrophil count and mortality rate. In our study, consistent with
the literature, we found a strong correlation between increased
neutrophil count and mortality.

Fan et al. [20] found that patients needing ICU support
initially had significantly lower lymphocyte levels. Lymphopenia
was reported in 85% of patients in another retrospective study
involving 52 critically ill patients in Wuhan, China [21]. Other
studies have also shown that lymphopenia was prominent in
critically ill patients with COVID-19 [22, 23]. The mortality rate
was higher in patients with lymphopenia during hospitalization
[11]. Patients with severe diseases and fatal outcomes have been
reported to have a decreased lymphocyte/white blood cell ratio
both at admission and during hospitalization [9, 24]. Tan et al.
[25] reported that patients with lymphocytes <20% on days 10—
12 and <5% on days 17— 19 from the onset of symptoms had a
poor prognosis. In our study, similar to the literature, we found
that mortality was higher in patients with lymphopenia.

The hyperactivity of fibrinolysis usually results in
increased platelet consumption. Although widely used to treat
patients with severe COVID-19, corticosteroids can also cause
thrombocytopenia [26]. Lippi et al. [27] reported that
thrombocytopenia was associated with an increased risk of
serious illness and death in patients with COVID-19. In our
study, there was no significant relationship between the decrease
in platelet count and mortality.

NLR was proposed as a new biomarker for systemic
inflammation in which both neutrophil and lymphocyte count are
considered [28]. High NLR occurs due to increased neutrophil
and decreased lymphocyte counts. The inflammatory response
can stimulate neutrophil production and accelerate the apoptosis
of lymphocytes [29]. Qin et al. [9] reported that severe cases of
COVID-19 had higher neutrophil, but lower lymphocyte counts
than non-severe cases; therefore, NLR was higher in patients
with severe infection. In their study examining 155 patients with
COVID-19, Mo et al. [30] found that patients who did not
respond to treatment had higher neutrophil levels. In our study,
there was a direct relationship between increased NLR and
mortality.

FAR is widely used as an effective marker of
inflammation, and it tends to be elevated in various conditions,
such as severe infection and malignant disorders [10]. An
increased FAR level may be associated with cytokine storms
induced by virus invasion [11]. In our study, the median FAR
values of the non-survivors and survivors were 0.2 (0.18-0.23)
and 0.13 (0.12-0.14), respectively. We found that the mortality
rate was high in patients with high FAR.

Studies have reported that high CRP is an indicator of
poor prognosis. Guan et al. [7] reported that CRP increased in
60.7% of the patients. The severity of the disease was associated
with high CRP, and they detected high CRP levels in 81.5% (110
/ 135) of the severe cases. Wu et al. [19] found a relationship
between high CRP and the development of ARDS. Deng et al.
[24] reported that the mortality rate was high in patients with
high CRP levels at the time of admission. Consistent with the
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literature, we found that mortality increased in patients with high
CRP values during hospitalization.

In patients with COVID-19, the incidence of
coagulation disorders increases with the severity of the disease
[24, 31]. A multicenter retrospective study showed that 46.4% of
560 patients with laboratory-confirmed COVID-19 infection had
high D-dimer levels [7]. It has been reported that high D-dimer
levels were associated with poor prognosis in patients with
community-acquired pneumonia [32]. High D-dimer (>1.5
mg/L) was detected in 36% of the patients in a study of 99
COVID-19 cases in Wuhan, China [26]. Another retrospective
study on 41 patients in China reported that D-dimer and
prothrombin time levels were higher at admission among patients
requiring ICU support (median D-dimer was 2.4 mg/L within the
ICU and 0.5 mg/L outside the ICU) [8]. Wang et al. [11]
reported that the patients needing ICU support had high D-dimer
levels. In accordance with the literature, we found a relationship
between high D-dimer levels and mortality.

Limitations

The single-center retrospective design of our study is its
major limitation.

Conclusion

Elevated levels of neutrophil-to-lymphocyte ratio,
fibrinogen-to-albumin ratio, D-dimer, CRP, and lactate were
associated with worse outcomes among COVID-19 patients in
the ICU. These parameters should be closely monitored in
hospitalized COVID-19 patients. Morbidity and mortality can be
prevented with early interventions by evaluating these
parameters. More studies are needed to confirm these findings.
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Abstract

Background/Aim: Non-alcoholic fatty liver disease (NAFLD) is the hepatic component of metabolic
disorders and identifying patients with a high risk of fibrosis is crucial. A scoring system, the FIB-4 score,
based on clinical and biochemical parameters was developed to predict fibrosis. NAFLD is associated with
various peptide hormones. However, the relationship of preptin, a newly discovered peptide critical for
regulating energy metabolism, with NAFLD remains unclear. Therefore, we aimed to determine the
relationship of preptin with NAFLD and evaluate whether there was an association between serum preptin
levels and FIB-4 score.

Methods: In this prospective study, serum biochemical parameters and serum preptin levels of 51 patients
with grade 2-3 hepatosteatosis proven by ultrasonography and 35 healthy controls with similar
demographic characteristics were compared. Serum preptin levels were measured using ELISA. The FIB-4
scores were calculated and recorded.

Results: The serum preptin levels were higher in the NAFLD group than in the control cases (P<0.001).
Among the patients, the sensitivity, specificity, positive predictive, and negative predictive values of
preptin above a cut-off value of >62.3 were 85.7%, 56.9%, 85.3%, and 57.7%, respectively, with an
accuracy of 68.6%. The preptin level was negatively correlated with the FIB-4 score and AST in the
patient group (P=0.004 and P=0.014, respectively). The linear regression model revealed that there was a
significant relationship between the FIB-4 score and preptin (P<0.05). Each 1 unit increase in the FIB-4
score induced a decrease of 86.37 units in preptin values (R?*=%8.5).

Conclusion: We demonstrated that the serum preptin levels were higher in patients with NAFLD than
healthy individuals and negatively correlated with the FIB-4 score and AST levels. Preptin may have a role
in the pathogenesis of NAFLD, is likely to distinguish patients with mild and severe liver damage and may
be a useful marker in predicting a high risk for progression to fibrosis. Further studies establishing a
stratification system including plasma preptin level and the FIB-4 score and its verification with liver
biopsies are required.
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Introduction

Non-alcoholic fatty liver disease (NAFLD), defined as
liver dysfunction with excessive fat deposition in the liver
parenchyma without evidence of significant alcohol consumption
or other secondary etiologies of liver disease, is acknowledged as
the most common cause and form of chronic liver disease and
estimated to affect 20-30% of the general population [1].
NAFLD encompasses simple steatosis (SS), non-alcoholic
steatohepatitis (NASH), liver cirrhosis, and hepatocellular
carcinoma (HCC). SS is the most common type and has been
considered the most benign presentation of the disease [2].
Unfortunately, about 30 percent of patients with SS progress to
NASH, which is defined as the presence of NAFL plus
inflammation with hepatocyte damage, fibrosis, and cirrhosis, or
HCC [3, 4]. Therefore, it is important to identify groups of
patients with a higher risk of advanced fibrosis to optimally
conduct follow-up and treatment.

Although liver biopsy is the gold standard for
diagnosing and staging liver fibrosis, various non-invasive
estimation methods have been developed based on the clinical
and biochemical parameters to assess fibrosis without a liver
biopsy. Based on this idea, the FIB-4 score consisting of age,
liver function tests, and platelet counts of the patient has been
established to forecast advanced fibrosis in patients with NAFLD
[5]. However, the complexity of NAFLD pathogenesis and
various biological deflections make it difficult to distinguish
NASH and SS with a single biomarker.

Recently, NAFLD was found to be associated with
various peptide hormones synthesized in a multitude of tissues
[6-8]. Preptin, the importance of which is just beginning to be
understood, is a 34-amino acid peptide derived from proinsulin-
like growth factor Il (pro-IGF-11) [9]. This peptide hormone is
synthesized in pancreatic B-cells and co-secreted from cells with
insulin in response to glucose [10]. Preptin has also been found
in the salivary glands, breast tissue, and kidneys [11]. Previous
studies have demonstrated that preptin induces insulin secretion
via a variety of biochemical pathways. In experimental studies,
intravenous preptin infusion in rats has been shown to cause a
decrease in blood glucose level associated with insulin secretion
during glucose loading. Glibenclamide and preptin, which
stimulate insulin secretion by blocking ATP-sensitive potassium
channels in pancreatic B-cells, have similar effects on insulin
secretion [12]. Additionally, human studies showed that preptin
levels were increased in metabolic disorders such as gestational
diabetes mellitus (GDM), polycystic ovary syndrome (PCOS),
diabetes mellitus (DM), and high blood pressure, and there was a
significant relationship between preptin and body mass index
(BMI) [11-19].

Despite the serious damage caused by NAFLD, the
underlying pathological mechanism has not yet been fully
elucidated. Although the effects of metabolic factors, reactive
oxygen metabolites, cytokines, endotoxins, and mitochondrial
changes have been proven in the etiopathogenesis of fatty liver
disease [20], the effects of peptide hormones are still a matter of
debate. In this study, we aimed to determine the relationship
between preptin and NAFLD and evaluate the possible
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association between serum preptin levels and the FIB-4 score in
this patient group.

Materials and methods

Study design

This single-centered study was planned and conducted
prospectively with 86 patients aged 17 to 70 years who presented
to the internal medicine outpatient clinic of Medipol Mega
University Hospital between January 2020 and April 2020. The
patient group of our study consisted of 51 patients with grade 2-3
hepatosteatosis according to liver ultrasonography. Thirty-five
healthy individuals with similar demographics were included in
the study as a control group. To avoid possible effects of blood
glucose disorders, patients with insulin resistance and diabetes
mellitus were excluded, as well as patients with a history of
hypertension, kidney  diseases, and malignancies,
viral/autoimmune hepatitis, Wilson’s disease, hemochromatosis,
alpha-1 antitrypsin deficiency, primary sclerosing cholangitis,
biliary system diseases, an alcohol consumption of >20 g/day,
those using hepatotoxic drugs, herbal products, those receiving
hormone replacement therapy or antidiabetic medication and
pregnant women.

Ethical approval and patient consent

All patients were given detailed information that the
study was not part of their treatment, and informed consent of all
participants was obtained. The study protocol was approved by
Medipol University Ethics Committee (10840098-604.01.01-
E.175 number:1191) and conducted per the principles of the
Declaration of Helsinki.

Blood sample test

Blood samples were taken from the patients after 10 to
12 hours of fasting. Laboratory data, including the levels of
serum glucose, HbAlc, total cholesterol, low-density lipoprotein
cholesterol  (LDL), triglyceride, high-density lipoprotein-
cholesterol (HDL), urea, creatinine, aspartate transaminase
(AST), alanine transaminase (ALT) levels were analyzed using
routine methods with an autoanalyzer. During routine blood
tests, an extra tube of blood was collected from the participants
into EDTA tubes and centrifuged at 1,000g for 15 min, and the
obtained sera were stored at -80 °C until preptin analysis.

The height and weight of the participants were
measured, and the value obtained by dividing the body weight by
the square of height was recorded as BMI (kg/m?). In all cases,
the blood pressure, measured with a sphygmomanometer after 10
minutes of rest, was recorded.

Measurement of serum preptin by ELISA

Serum preptin levels were measured using an enzyme-
linked immunosorbent test kit in a human double antibody
sandwich (catalog number E-EL-H0913 96T; Donghu Hi-Tech
Development Area, Wuhan, Hubei, China). Measurement with
preptin immunosorbent test kits was performed by the ELISA
method per the manufacturer's protocol. The results were
expressed as picograms per milliliter (pg/mL). The coefficient of
variation (CV) is <10 %, sensitivity is 37.50 pg/ml, and detection
range is 50-4.000 pg/mL for the preptin ELISA Kit.

Ultrasound examination protocol

The liver of all patients was evaluated by the same
radiologist using an X brand ultrasonography device after at least
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eight hours of fasting. The degree of hepatosteatosis was divided
into four groups: Normal (grade 0), mild (grade 1), moderate
(grade 2), and severe (grade 3), depending on the increase in the
parenchymal echo, the thickness of intrahepatic vascular
structures, diaphragm and gallbladder wall, and whether there
was clear visualization of the fatty liver with an increased
parenchymal echo.

Calculation of the FIB-4 score

The following formula was used to calculate the FIB-4
score: [age (years) x (AST)] / [platelet counts (x10°/L) x VALT
U/L].

Statistical analysis

The power analysis for the mean preptin level
differences between the two groups was performed using G
power 3.1.6 for Windows. The minimum required size of the
study population was calculated as 90 subjects for a large effect
size at a 95% confidence interval for a=0.05. The data were
collected, transferred to the Microsoft Excel program, organized,
cleaned, and rendered suitable for analysis. Mann Whitney U, T-
Test, ROC Curve Analysis, Spearman Correlation Tests, and
Linear Regression Analysis were used for assessment. Data were
tested using the IBM SPSS Statistics 26.0 (Statistical Package
for Social Science) package programs. A P-value of <0.05 was
considered statistically significant.

Results

The demographical and clinical characteristics of the
participants are shown in Table 1. The study was conducted with
86 patients as four out of ninety participants reported that they
wanted to leave the study. Fifty-one patients diagnosed with
grade 2-3 hepatosteatosis and 35 healthy control cases were
included.

Table 1: Demographic and disease-related characteristics

Hepatosteatosis group  Control group  P-value
(n=51) (n=35)
Age (years) Mean (SD) 40.69 (9.19) 36.23 (11.94) 0.054
Male 27 (52.9) 19 (54.3) 0.539
Gender
Female 24 (47.1) 16 (45.7)
BMI (kg/m?) Mean (SD) | 25.15 (1.81) 25.13 (1.05) 0.951
SBP (mmHg) Mean (SD) | 122.88 (8.93) 120.03 (10.86) 0.186
DBP (mmHg) Mean (SD) | 75.02 (6.3) 74.63 (6.62) 0.782
FIB-4 0.58 (0.24) - -

BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood pressure

The laboratory data of the participants are summarized
in Table 2. The serum preptin, AST, ALT, and triglyceride levels
of the NAFLD group were significantly higher than those of the
control cases (P<0.001, and P<0.01 for the latter three,
respectively). In addition, serum HDL levels were significantly
lower in the NAFLD group compared to the control group
(P<0.001).
Table 2: Laboratory findings of the NAFLD and control groups
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The minimum-maximum, 25-75% percentile, and
median values of serum preptin levels were higher in the patient
group compared to the control group (Figure 1). In the patient
group, the serum preptin level’s area under the curve (AUC) in
ROC analysis, its cut-off, sensitivity, specificity, positive and
negative predictive values, and accuracy were 0.767 (95% CI
0.668-0.866) (Figure 2), >62.3, 85.7%, 56.9%, 85.3%, 57.7%,
and 68.6%, respectively (Table 3).

Figure 1: Minimum, maximum, 25-75% percentile and median values of serum preptin levels
of the participants
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Figure 2: The receiver operating characteristic curve for determining the serum preptin level
of the patient group (AUC):0.767 %95 CI 0.668-0.866
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Table 3: The sensitivity, specificity, PPV and NPV of preptin to predict NAFLD

\Cut—off Sensitivity  Specificity PPV NPV Accuracy

NAFLD group Control group P-value
Mean (SD) Range Mean (SD) Range

Glucose (mg/dl) | 92.19 (4.37) 92-16.6 92.04 (4.34) 92-15 0.873
Urea (mg/dl) 26.65 (5.74) 26.4-28.2 25.31 (6.05) 25-20.5 0.299
Creatinine (mg/dl) | 0.92 (0.14) 0.93-0.59 0.86 (0.18) 0.86-0.72  0.129
AST (IU/L) 23.95 (9.43) 22.8-45.1 18.31 (12.93) 16-76 <0.001*
ALT (IU/L) 4469 (25.19)  395-1262  17.31(8.9) 16-40.7 <0.001*
TC (mg/dl) 197.37(39.22) 196.6-181.4 188.42 (30.36) 186-134 0.259
LDL-C (mg/dl) 119.14 (37.34)  123-166 113.54 (28.04) 109-114 0.454
HDL-C (mg/dl) 42.36 (9.23) 39.9-38 55.09 (11.76)  56-42 <0.001*
TG (mg/dl) 194.16 (102.35) 167.1-517.4  99.68 (45.53)  92-214 <0.001*
HbALc (%) 5.25(0.32) 5.3-1.46 5.23 (0.3) 5.22-1.25  0.824
Preptin (pg/ml) 83.73(71.11)  64.01-472.32 56.52 (8.08) 54.24-40.83 <0.001*

*Statistically significant at 0.05, AST: aspartate aminotransferase, ALT: alanine aminotransferase, TC: total
cholesterol, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, TG:
triglyceride.

&
A4

Preptin \ 62.33 85.7% 56.9% 85.3% 57.7%
PPV: positive predictive value, NPV: negative predictive value

The preptin level was significantly negatively correlated
with the FIB-4 score and AST level in the patient group
(P=0.004 and P=0.014, respectively), while in the control group,
preptin was significantly negatively correlated with urea and
creatinine and positively correlated with triglyceride (P=0.029,
P=0.034 and P=0.038, respectively) (Table 4).

The results of the linear regression model are given in
detail in Table 5. Accordingly, the FIB-4 score was significantly
related to preptin (P<0.05). One unit increase in FIB-4 values
induces a decrease of 86.37 units in preptin values (R*=%38.5)
(Table 5) (Figure 3).

68.6%
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Table 4: Spearman’s correlation analyses between preptin and other variables

General

Hepatosteatosis

Control

Age (years)
Glucose (mg/dl)
Urea (mg/dl)
Creatinine (mg/dl)
AST (IU/L)

ALT (IU/L)

TC (mg/dl)
LDL-C (mg/dl)
HDL-C (mg/dl)

0.00 (P=0.973)
-0.02 (P=0.841)
-0.18 (P=0.099)
0.03 (P=0.753)
-0.04 (P=0.746)
0.19 (P=0.079)
0.06 (P=0.611)
0.03 (P=0.764)
-0.37 (P<0.001%)

-0.25 (P=0.079)
-0.06 (P=0.668)
-0.18 (P=0.210)
0.19 (P=0.177)
-0.34 (P=0.014%)
-0.18 (P=0.197)
-0.10 (P=0.496)
-0.05 (P=0.740)
-0.18 (P=0.206)

0.06 (P=0.723)
0.04 (P=0.823)
-0.37 (P=0.029%)
-0.36 (P=0.034%)
-0.17 (P=0.340)
-0.22 (P=0.211)
0.11 (P=0.527)
0.05 (P=0.777)
-0.10 (P=0.551)

TG (mg/dl) 050 (P<0.001%) 0.22 (P=0.129)  0.35 (P=0.038%)
BMI (kg(m?) 0.05(P=0.651)  0.18 (P=0.203)  -0.22 (P=0.203)
SBP (mmHg) 012 (P=0.275)  0.06 (P=0.652)  0.19 (P=0.267)
DBP (mmHg) 0.5 (P=0.180)  0.15 (P=0.302)  0.16 (P=0.344)
HBALC (%) 0.27 (P=0.012*) 0.23 (P=0.104)  0.24 (P=0.170)
FIB-4 -0.40 (P=0.004*%) -0.40 (P=0.004%)

*Statistically significant at 0.05. Spearman correlation analyses, BMI: Body mass index, SBP: Systolic
blood pressure, DBP: Diastolic blood pressure, AST: Aspartate aminotransferase, ALT: Alanine
aminotransferase, TC: Total cholesterol, LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-density
lipoprotein cholesterol, TG: Triglyceride.

Table 5: Regression analysis for preptin levels of the NAFLD group (dependent: preptin,
independent: investigated variables)

|B t P-value R Square Durbin-Watson
Constant | 133.482 5.286 <0.001* 0.085 2.308
FIB-4 -86.367 -2.131 0.038*

*Statistically significant at 0.05, B: Backward method

Figure 3: Correlation analysis between serum preptin levels and FIB-4 score in the
hepatosteatosis group
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Discussion

In this study, we aimed to investigate preptin levels in
patients with grade 2-3 hepatosteatosis. We primarily showed
that the serum preptin levels in patients with hepatosteatosis
were increased compared to the healthy individuals. Our second
aim was to determine the possible relationship between preptin
and the FIB-4 score, a non-invasive method that was developed
to assess fibrosis without a liver biopsy. We demonstrated that
the preptin level had a significant negative correlation with the
FIB-4 and AST levels in NAFLD. To the best of our knowledge,
this is the first study investigating the relationship between the
serum levels of preptin and NAFLD.

NAFLD is of great importance because it is the most
common chronic liver disease and the hepatic component of
metabolic syndrome. The mechanism of the development of both
NAFLD and metabolic syndrome is based on glucose
metabolism disorders [2]. Glucose metabolism is arranged by
various enzymes and hormones. A newly discovered hormone,
preptin, has a role in the carbohydrate mechanism by moderating
the release of glucose-mediated insulin  [10]. In
immunohistochemical studies, the demonstration of the presence
of pro-IGF-1I and insulin at the same location in secretory
granules of the pancreas indicates that pancreatic [-cells
synthesize not only insulin but also preptin [12]. In an
experimental study, the effect of preptin on glucose metabolism
was demonstrated with the IGF-11 receptor and activation of the
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protein kinase C and phospholipase C pathways. Furthermore,
preptin was found to enhance, but not initiate, insulin secretion in
a calcium-dependent manner under high glucose levels [10].

In the literature, there are a limited number of human
studies on preptin levels. In these studies, the common
characteristic of metabolic disorders is increased insulin levels
and/or insulin resistance. In a study on patients with T2DM,
preptin levels were higher than in healthy individuals [16]. The
other two studies showed increased preptin levels in the serum
and colostrum of mothers with GDM as well as in the fetal cord
blood [11, 13]. Furthermore, Celik et al. [14] determined that the
serum preptin levels were higher in patients with PCOS than in
healthy volunteers. In our study, in which insulin resistance and
diabetes patients were excluded, preptin levels were significantly
higher in the NAFLD group compared to the controls. The result
of our study suggests that hepatosteatosis increases preptin levels
regardless of insulin resistance.

We also expected the increase in preptin levels to be
more pronounced in correlation with the increase of FIB-4 score.
Surprisingly, we found that preptin had a statistically negative
correlation with the FIB-4 score and AST level in the patient
group. In addition, using the factors that significantly determine
the preptin level in the univariate analysis, we constructed a
logistic regression model, and the FIB-4 score was the most
significant factor. This negative correlation between the FIB-4
score and preptin can be explained by several mechanisms. First,
the decreased preptin level in patients with NAFLD may be a
result of reduced secretion and/or increased catabolism of
preptin. Since the liver is the major organ of the synthesis of
plasma proteins such as pro-IGF-1I, from which preptin
derivates, the synthesis of preptin is likely to decrease due to the
loss of liver function with the development of fibrosis.

Second, although the mechanisms leading to NAFLD
have not yet been clarified, the role of chronic inflammation is
evident in the development and progression of NAFLD.
Reduction of pro-IGF-11 expression caused by inflammatory
cytokines may be involved not only with the development of
NAFLD but also the grade of NAFLD progression. In addition to
all these probabilities, inflammatory cytokines themselves may
have caused a decrease in preptin levels, as well as a decrease in
protein synthesis in the liver. Unfortunately, there are only
limited data on the association of preptin with inflammation. In a
clinical study of Dogan et al. [21], the preptin levels were lower
in psoriasis and Behget's disease, both inflammatory diseases.
Additionally, in their study, even when they excluded patients
with insulin resistance to prevent metabolic parameters from
influencing outcomes, the decrease in serum preptin levels in the
patient group was unchanged. These findings support our thesis
of the probability of a relationship between inflammation and
preptin.

In our study, while preptin levels were affected by urea,
creatinine, and triglyceride levels in healthy individuals, these
three parameters did not affect the preptin level of NAFLD
patients. We found this result is worth mentioning as it indicates
that the FIB-4 score is the only factor affecting the preptin levels
in NAFLD patients.

Our main aim was to compare serum preptin levels in
patients with NAFLD and determine whether there was a
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diagnostic difference compared to healthy individuals. We found
that the preptin levels achieved a diagnostic accuracy of 68.6%
in NAFLD. Although not very high, we could not find any report
in the literature that we could compare this value with; thus, we
decided to present this as a contribution to the literature. In
addition, we determined the sensitivity of preptin as 85.7%,
while its specificity was 56.9%. According to these results,
preptin is effective in identifying the patients with NAFLD and
can be considered a new marker with its disease-diagnostic
feature in this specific patient group. The low specificity can be
explained by the presence of other undiagnosed diseases in the
NAFLD group that may increase the preptin level. We could not
make any comparisons, since sensitivity and specificity analyses
were not conducted for preptin in any of the previous studies.

Studies have shown that there is an association between
plasma preptin levels and blood pressure. In a study, preptin
levels were positively correlated with systolic blood pressure in
patients with TIDM [17]. Similarly, Yang et al. [16] found that
plasma preptin levels were positively correlated with diastolic
blood pressure in patients with T2DM. Cai et al. [18] determined
that patients with essential hypertension had lower plasma
preptin levels compared to the control group. Conversely, Wang
et al. [22] did not observe a significant difference between the
preptin levels between women with preeclampsia and those with
normal pregnancies. Similarly, in our study, we did not find any
significant differences between the serum preptin levels and
blood pressure. Due to the previous studies in which
controversial results have been obtained, further investigations
regarding circulating preptin levels in hypertension need to be
carried out.

In previous studies, an association between serum
preptin and BMI has been reported [19, 23, 24]. Nevertheless, we
did not determine a correlation between preptin and BMI. Yang
et al. [16], who examined patients with T2DM, reported that
plasma preptin levels were lower in men compared to women.
However, in our study, we did not observe any significant
differences between the preptin levels of males and females.

Some limitations of this study must be considered. First,
although we excluded some diseases that could affect preptin
levels, various other diseases with unknown preptin expression
may have been overlooked in our study population. In addition,
the patient group has been lacking liver biopsy protocol, which is
the only method to demonstrate the real-time severity of the
damage. Lastly, pro-inflammatory cytokines and the correlation
of oxidant-antioxidant status with preptin were not studied. On
the other hand, the superiority of our study is that we have shown
that preptin can distinguish fibrosis in NAFLD and may be a
useful marker in predicting its progression. In fact, with the
finding that the increase of the FIB-4 score associated with the
severity of NAFLD leads to a decrease in serum preptin levels,
the idea of creating a new classification that includes preptin
levels in NAFLD scoring seems worthwhile. However, to obtain
more accurate information about this issue, further studies should
be planned with a greater number of cases to compare the results
with liver biopsy findings. Despite these limitations, we believe
that this study contributes to the understanding of the association
between NAFLD and preptin.
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Conclusion

This study provides a new insight that higher circulating
preptin levels are associated with an increased risk of NAFLD.
The results of this study demonstrated that the serum preptin
levels were significantly higher in patients with NAFLD than
healthy individuals. We also determined that the preptin level
was significantly negatively correlated with the FIB-4 and AST
levels in NAFLD. These findings suggest that preptin plays a
potential role in the pathogenesis of NAFLD, is likely to
distinguish patients with mild and severe liver damage and may
be a useful marker in predicting elevated risk for progression to
fibrosis. In patients with NAFLD, which is common in clinical
practice and mostly asymptomatic, creating a risk profile for
predicting severe liver damage should be the main goal. For this
purpose, further studies establishing a stratification system with
serum preptin levels and the FIB-4 score and verification with
liver biopsy are required.
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Abstract

Background/Aim: Crohn's Disease (CD) and Ulcerative Colitis (UC) are grouped as Inflammatory Bowel
Diseases (IBD). There are many similarities between these two diseases, and CD and UC cases cannot be
separated at a rate varying between 5% and 10%. Reelin is an extracellular matrix protein first known for
its vital role in neuronal migration. Studies in rodent small intestine suggested that reelin protects the
organism from intestinal pathologies. In a 5-year retrospective case-control study, we aimed to detect the
effectiveness of serum reelin level in patients with IBD in determining the severity and activation of the
disease and compare healthy volunteers with patients in terms of inactivation and remission.

Methods: The data of all 194 IBD patients diagnosed at Beyazit Training and Research Hospital between
2011-2015 were retrospectively reviewed. The patients were matched with 30 healthy volunteers. Risk
factors were assessed by multivariate logistic regression analysis.

Results: The serum reelin levels were similar between UC and CD patients, the control group, UC and CD
groups (P=0.067), and those with active disease or disease in remission, and did not differ according to
disease behavior or location of involvement.

Conclusions: Our study shows that Reelin cannot be used as an activation/remission marker in IBD. In
addition, it does not differentiate between UC and CD.

Keywords: Reelin, Inflammatory bowel diseases, Crohn's disease, Ulcerative colitis
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Introduction

Inflammatory Bowel Diseases (IBD) refer to
inflammatory diseases involving the colon and small intestine
(Baumgart and Carding, 2007). These can be idiopathic and
recur chronically to cause inflammation in the gastrointestinal
tract. It has two main subtypes: Ulcerative Colitis (UC) and
Crohn's Disease (CD), and a third subtype in the form of
indeterminate colitis [1].

Clinically, UC and CD share similar symptoms such as
diarrhea, hematochezia, and abdominal pain, but differ in terms
of the location and depth of inflammation, as well as
complications and prevalence [2].

In  ulcerative colitis, submucosal tissue and
inflammation of the colonic mucosa are present, and
involvement is not seen in deeper parts except for the fulminant
type. While it starts with rectal involvement in most patients, the
lesions progress proximally without space in between, thus
becoming continuous [3]. In ulcerative colitis, the target tissue is
the colon. If only the rectum is involved, the disease is called
hemorrhagic proctitis or ulcerative proctitis. If only the sigmoid
colon and rectum are involved, it is called ulcerative colitis with
distal involvement [4]. Crohn's disease, on the other hand, can
involve the gastrointestinal tract from the mouth to the anus, and
it is most seen in the terminal ileum. Intact mucosal areas as well
as intermittent lesions can be observed. All layers of the gut are
inflamed [5].

Chronic inflammatory bowel diseases, namely, Crohn's
disease, and ulcerative colitis, constitute an essential part of
gastrointestinal diseases in children and adults. Inflammatory
bowel diseases worldwide are typical in regions such as the
United States, England, and Scandinavia [6]. The age of onset of
Crohn's Disease ranges between 20-30 years [7, 8]. While 5% to
15% of patients are older than 60 years of age, 25% are
diagnosed before the age of 18 years [9]. Phenotype and natural
disease history may differ according to the age of onset [10]. For
example, pediatric-onset ulcerative colitis is characterized by a
high spread rate and surgical treatment is performed in
approximately 20% of children in the first ten years of follow-up
after diagnosis [11]. On the other hand, although the clinical
course of elderly inflammatory bowel disease patients seems
mild due to a more minimal disease progression over time, they
are more vulnerable, and due to the numerous side effects related
to treatment, the risk of infections, malignancy, bone disease, eye
disease, malnutrition, and thrombotic complications are
increased [12, 13].

It is also quite surprising that the prevalence of
inflammatory diseases differs according to age, gender, ethnicity,
time, and geographical distribution [7, 14, 15]. Significant efforts
have been made to determine the cause. Studies suggest that
various types of bacteria, such as Heliobacter hepaticus,
Pseudomonas maltophilia, Bacteroides fragilis, Bacteroides
necrophorum,  Blastocystis hominis, Edwardsiella tarda,
Plesiomonas shigelloides, Aeromonas hydrophila, Chlamydia
trachomatis, Yersinia enterocolitica, Campylobacterfetus jejuni,

Aerobacter bifidobacteria, Aerobacter coprococcus,
Aerobacteraerogenes,  Bacillus  wvulgatus,  Pseudomonas
maltophilia, Mycobacteria kansasii, Mycobacteria
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paratuberculosis, Mycobacteria tuberculosis, Escherichia coli,
Bacillus morgagni, Spherophorus necrophorus, Bacillus
pyocyaneus, Bacillus proteus, Bacilluscoli, fungi such as Monilia
and Histoplasma, viruses such as lymphopathia venereum,
viruses such as Behcet virus, cytomegalovirus, paramyxovirus,
Poliovirus, reovirus, coxsackie A and B, herpes, measles,
influenza, rotavirus, Epstein-Barr, adenovirus, and Echo A, B,
parasites and protozoans such as Escherichia histolytica, calcium
phosphate, silicon oxide, titanium and aluminum microparticles
from soil, dust, toothpaste, and diet, non-steroidal anti-
inflammatory drugs and oral contraceptives, sugar, fat, and
protein components from fast food, coke, coffee, farm products,
margarine, vegetables, and fruits, glycoalkaloid compounds in
potatoes, smoking, and other factors such as frozen products
transported with cold chain play a role [16-23]. Despite this, the
increasing incidence of inflammatory bowel diseases, especially
in recent years, has led experts and researchers to view this
situation as an expanding global health problem of industrial-
urbanized societies [24]. In this context, it has become essential
to study inflammatory bowel diseases in more detail and
determine the factors that play a role in their etiology.

Reelin is an extracellular glycoprotein secreted by
Cajal-Retzius cells and GABAergic interneurons in the adult
brain during embryonic brain development. The full-length
Reelin is about 460 kDa and has a signal peptide, an F-spondin-
like domain, eight Reelin repeats (R1-R8), and a positively
charged sequence at the C-terminal [25]. It modulates neuronal
function and synaptic plasticity in the mature brain and regulates
tau phosphorylation, axonal growth, and dendritic spine
morphology [26]. Studies show that Reelin deficiency is
associated with bipolar disorder and major depression, autism,
epilepsy, and schizophrenia [27-30]. There are also studies
suggesting that Reelin may play a role in inflammatory bowel
diseases [31-33]. Additionally, studies show its function in
crypto-villus homeostasis and that Reelin regulation plays a
protective role against diseases such as acute colitis [31, 34].
However, no previous study directly examined the role of Reelin
in inflammatory bowel diseases in the local or international
literature. In this respect, this study aims to determine the role of
Reelin in inflammatory bowel diseases and contribute to the
literature.

Materials and methods

Design and sample

The present hospital-based case-control  study
retrospectively collected the data of cases and controls aged
between 25-65 years who reside in Ankara.

This study was completed in the Diskapi Yildirim
Beyazit Training and Research Hospital Gastroenterology - IBD
Clinic located in Ankara, Turkey. According to IBD clinic
records between 2011-2015, the diagnoses of 194 individuals
were confirmed as Crohn's Disease and Ulcerative Colitis. Using
the telephone numbers included in the files, investigators
contacted the individual regarding whether they wanted to be
included in the study. Information about the aim and method was
provided over the phone, and the individuals were invited to the
IBD clinic for collection of the data. A total of 194 patients
agreed to participate in this study as the case group.
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Individuals with similar sociodemographic
characteristics as the case group were chosen from visitors at the
same hospital to be included in the control group. A total of 30
volunteers, aged 25 years and above, who were not diagnosed
with IBD or any other illness, were identified as potential control
group members. All those who were invited to participate in the
study were informed that participation was on voluntary basis,
they could withdraw at any time, and their privacy would be
respected. Researchers contacted the subjects at the hospital,
both the cases and the controls, and gave them questionnaires to
collect data.

Data were collected from patient files and the hospital's
information processing system. CD Activity Index "CDAI" and
the Truelove activity index were calculated for Ulcerative
Colitis, and serum Reelin levels were determined in the hospital's
biochemistry laboratory.

Data collection

Researchers conducted face-to-face interviews with
both the case and control groups at the hospital. The
investigators introduced themselves, explained the study's
purpose, and obtained informed consent from all subjects before
the interview. A customized questionnaire and personal
interviews were used to collect demographic and risk factor data
from each participant.

Statistical analysis

Odds ratios (ORs) and 95% confidence intervals (Cls)
were calculated using the chi-square test and logistic regression
analysis with the SPSS 22.0 software. The chi-square test was
used to compare Reelin levels. The non-paired student t-test was
used to analyze parametric data. The relationship between blood
Reelin concentration and clinical parameters was assessed with
Spearman's correlation analysis. Statistical significance was
defined as a probability (p) value of less than 0.05. Power
analysis was performed using the computer-aided statistics
program G-power. According to previous studies [27, 28] in the
literature, the smallest sample size to represent the population
with 95% strength was 52 participants at 0.8 power and a 5%
alpha error margin.

Ethical considerations

Ethics committee approval (TC Ministry of Health
Ankara Provincial Health Directorate Health Sciences University
Diskap1 Yildirim Beyazit Training and Research Hospital Ethical
Committee  (15.12.2014, 18/19) was obtained, and all
participants gave informed consent before inclusion in the study.
This study complied with the principles of the Declaration of
Helsinki.

Results

General characteristics and demographic data of the
participants in the study are presented in Table 1. Ninety-nine of
194 patients had UC and 89 had CD. The mean ages of the UC
and CD patients were 41.77 (7.77) years and 39.63 (15.55) years,
respectively. There were 40 females and 59 males in the UC
group, and 36 females and 43 males in the CD group.

The serum Reelin levels were similar between the UC
and CD groups (P=0.419), and between UC, CD, and control
groups (P=0.059) (Table 2, 3). There were no significant
differences in terms of serum Reelin levels when the UC and CD
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groups were compared with the control group separately
(P=0.910, P=0.436, respectively) (Table 3).

Table 1: Demographic features of study group

Ulcerative colitis ~ Crohn's disease ~ Control group
(US) (CD)
Age (SD) 41.77(7.77) 39.63(15.55) 28(6.3)
Female 40 36 15
Male 59 59 15
Active 50 49
Remission 49 46
Localization
Proctitis 22
Left Side Involvement 48
Extensive 29
lleal 32
Colonic 9
lleocolonic 51
Disease behavior
Inflammatory 64
Stricturing 3
Penetrant 10
Inflammatory + Perianal 7
Inflammatory + Stricturing 6
Table 2: Average reelin level in all groups
| n Reelinng/ml
Total of UC 97  0.6216(1.0835)
Total of CD 92 0.3993(0.5101)
Control group 30 0.5576(0.6142)
Active CD 49  0.3675(0.5789)
Active UC 48  0.3846(0.4850)
CD in Remission | 43  0.4354(0.5789)
UC in Remission | 49  0.8538(1.4161)
Table 3: Comparison of all groups
Total uc CD P-value P-value P-value
UC + CD vs. control ~ UC vs. control ~ CD vs. control
group group group
n=189 n=97 n=92 | 0.419 0.910 0.436

The serum Reelin levels of 49 CD patients who were in
active disease period and 46 who were in remission were similar
(P=0.518) (Table 4). Serum Reelin levels according to disease
location of all CD patients, and those with active CD and CD at
remission are shown in Table 5. Table 5 shows that Reelin levels
do not differ significantly according to the location of
involvement among all patients with CD (X?=0.109; P=0.947),
or among those with active CD (X?=0.299; P=0.861) and CD in
remission (X?=0.653; P=0.721).

Table 4: Relationship between groups and Reelin level

n P-value

Active UC 48

UC in remission 49 0.618
Active CD 49

CD in remission 43 0.518
UC+ proctitis 22

UC+ left segment involvement | 48  0.266
UC+ extensive 29

CD, ileal 32

CD, colonic 9 0.947
CD, ileocolonic 51

CD, inflammatory 64

CD, stricturing 3

CD, penetrating 10 0.741
CD, penetrating, inflammatory | 7

CD, stricturing, inflammatory 6

Table 5: Disease localization of Reelin level

Location n X? P-value
CcD lleal 32 0109 0.947
Colonic 9
lleocolonic | 51
CD+ active lleal 16  0.299 0.861
Colonic 6
lleocolonic | 26
CD+ remission  lleal 16 0.653 0.721
Colonic 3
lleocolonic | 25

The Kruskal Wallis H test results according to the
behavior of the disease in patients with CD, patients with active
CD, and patients with CD in remission are shown in Table 6. As
seen in Table 6, Reelin levels do not significantly differ with
behavior of the disease among all CD patients (X?=1.971;
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P=0.741), or among those with active CD (X?=1.845; P=0.764)
or CD in remission (X?=1.986; P=0.738).

The Kruskal Wallis H test results of Reelin levels in
patients with UC, active UC, and UC in remission according to
the disease location are seen in Table 7. Among the 97 UC
patients included in the study, 48 were in their active period, and
49 were in remission. The serum Reelin levels did not
significantly differ according to disease state (P=0.359). Also,
no difference was found between the Reelin values of the
patients with active UC and the control group (P=0.618).

Table 6: Reelin levels of type of disease behavior

%

Type of disease behavior P-value

=

Inflammatory

Stricturing

Penetrating

Inflammatory + Perianal Disease
Inflammatory+ Stricturing
Inflammatory

Stricturing

Penetrating

Inflammatory + Perianal Disease
Inflammatory+ Stricturing
Inflammatory

Stricturing

Penetrating

Inflammatory + Perianal Disease
Inflammatory+ Stricturing

CD

o

1971 0.741

N

1.845 0.764

CD+ active

N

CD+ remission

1.986 0.738

A WORPRWRERRUIONWOINE W®S

Table 7: Disease localization of Reelin levels in patients

Location n X? P-value
uc Proctitis 21  2.647 0.266
Left Type | 48
Extensive | 28
Active UC Proctitis 10 0.820 0.664
Left Type | 24
Extensive | 14
UC inremission  Proctitis 11 1978 0.372
Left Type | 24
Extensive | 14

According to the segment of involvement, the serum
Reelin levels were similar between all UC patients (X?=0.109;
P=0.055), in those with active UC (X?=0.820; P=0.072), and in
patients with UC in remission (X?=1.978; P=0.065).

ANOVA test revealed no significant differences in
terms of serum Reelin levels between CD and UC patients and
the healthy control group (X?=1.007, P=0.605) according to
involved segments (Table 8).

Table 8: Results of Reelin level of group

Group [n X P-value
CD 94  1.007 0.605
uc 97

Control group | 30

Discussion

The entire surface area of the human intestine reaches
200-400 m? [35]. As well as being the barrier of the innate
immune system, the inner cell lining of the intestines is also
where interactions with commensal microorganisms occur.
These interactions are precisely modulated by the intestinal
immune system and contribute to immune homeostasis [36, 37].

The epithelium of the mammalian gastrointestinal tract
has the fastest turnover rate of any tissue in the body and requires
precisely modulated homeostasis, carefully regulated cell
proliferation, growth arrest, migration/differentiation, and
apoptosis programs to contribute to the immune system. In
rodents, the epithelium of the small intestine is completely
replaced every 2-3 days. Cell proliferation is confined to crypts
of Lieberkihn, where stem cells lead to progenitor cells
amplified by continuous division across the lower two-thirds of
the crypts. Cell involvement and differentiation occur when the
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cell progenitors reach the crypt-villi junction, and the villi
differentiate and form the functional compartment. Absorptive
enterocytes, hormone-secreting enteroendocrine cells, opioid-
producing brush cells, microfold cells, and mucus-producing
Goblet cells emerge from the crypts and complete the
differentiation of adjacent villi in the consistent vertical columns
[38]. When mature cells approach the apical extrusion site of the
villi, they undergo apoptosis and are dumped into the intestinal
lumen; thus, the continuous production of new cells is balanced
[39].

Epithelial cell regeneration is tightly controlled by cell-
cell and cell-extracellular matrix interactions [40]. A thin and
continuous cell-extracellular matrix layer separates the basement
membrane epithelial cells from the interstitial connective tissue,
and its composition defines the requirements. Mutual interactions
between the epithelium and the underlying basement membrane
regulate proliferation, migration, differentiation, apoptosis,
morphogenesis, tissue repair, inflammation, and immune
response [31]. Many receptors have been identified for cell-
extracellular matrix molecules in intestinal epithelial cells, many
of which are integrins [32]. However, the nature of cell-basement
membrane interactions and their intracellular processing is
largely undefined. Various components, such as myofibroblasts,
cytokines, growth  factors, chemokines, hormones,
neurotransmitters, inflammatory mediators, and adhesion
proteins, are expressed and secreted under the epithelium in the
cell-extracellular matrix. Express receptors for many of these
ligands allow information flow in both directions to the gut
epithelium and the cell-extracellular matrix. Consequently,
myofibroblasts are considered to regulate functions ranging from
peripheral immune tolerance to the control of epithelial
regeneration processes and provide immune homeostasis [31,
41]. Idiopathic intestinal inflammations such as inflammatory
bowel diseases can occur when this homeostasis deteriorates for
various reasons [36, 37].

Many markers that correlate with the clinical picture of
IBD have been identified and are still being studied. In the
literature, increased ADA levels were found in IBD patients
compared to healthy controls [42]. In another study, it was
shown that PTX3 value workup would be appropriate during the
follow-up of UC patients [43].

In the studies conducted, it was determined that the
expressions of Reelin among Reelin receptors, apolipoprotein E
receptor (ApoER?2), very low-density lipoprotein receptor
(VLDLR), and effector protein Disabled-1 (DAB1) in the
mucosa of the rat small intestine are limited to myofibroblasts
[31, 38]. It is also known that Reelin secreted by Cajal-Retzius
cells in the brain is critical for the positioning of migrating
neurons during the development of the nervous system [41]. The
reason is that the differentiation of the intestinal epithelium
requires the migration of cells along the crypt-villus axis [31].
This suggests that Reelin, which plays a vital role in intestinal
epithelial dynamics, also plays an essential role in inflammatory
bowel diseases.

Based on the result of our study, we concluded that
serum Reelin levels did not significantly differ between UC and
CD, their active or remission periods, between the patients and
the control group or according to segment of involvement. There
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was no relationship between Reelin levels of the participants in
the study and their diseases.

Limitations

The findings of this study must be viewed in the context
of some limitations. First, the study was conducted over five
years in a small group of 194 cases. Another study limitation is
that all the data came from a single center and one nationality.
Furthermore, no reference values for serum RELN
concentrations were established. Therefore, we cannot verify our
findings or compare them to those found in the international
literature. However, at this stage of research, where case-control
studies are the method of choice for increasing our knowledge of
this intriguing signal, this is not a critical point. The study's
findings and limitations are instrumental in contributing to the
advancement of research in this field. Furthermore, because this
research was conducted in a developing country, lifestyle
changes may reveal important information about IBD.
Widespread future studies are warranted to explore significant
differences in clinical scores or intestinal inflammation
depending on the level of RELN.

Conclusions

The study showed that Reelin could not be used as a
marker of activation/remission in inflammatory bowel diseases
and that there is no marker in the differential diagnosis between
UC and CD. Although its routine use is not yet recommended,
ADA level helps determine the clinical activity of IBD and can
be preferred in selected cases. Additionally, before the
widespread use of ADA levels is recommended, it should be
ensured that it is easily applicable in larger populations.
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Abstract

Background/Aim: The nutcracker phenomenon refers to the entrapment of the left renal vein between the
superior mesenteric artery and the aorta. It is named nutcracker syndrome if accompanied by symptoms
such as flank pain, hematuria, proteinuria, and varicocele. This study aimed to determine the rate of
nutcracker phenomenon in children with varicocele by left renal vein Doppler US measurements in
standing and supine positions.

Methods: The hospital records of patients admitted to our clinic with grades 2 and 3 left varicocele
between 2017 and 2019 were reviewed retrospectively. Demographic data, BMI values, blood pressure
values, and urinalysis results of the patients were recorded.

The diameter and the peak velocity (PV) of the left renal vein were measured at the level of the hilus and
in the aortomesenteric part, both in supine and standing positions by Doppler ultrasonography (US).
Results: Twenty-six cases were included in the study. No additional pathology was found other than
varicocele. The diameter of the aortomesenteric part of the renal vein decreased, the hilar part of the renal
vein increased, and the rate and the diameter ratio increased at the standing position. The incidence of the
nutcracker phenomenon was 42.3-57.7% with different thresholds in the supine position, and 88-96.2% in
the standing position.

Conclusion: Doppler ultrasonography in the standing position is superior to that performed in the supine
position in detecting the nutcracker phenomenon in patients with varicocele.

Keywords: Varicocele, Nutcracker Phenomenon, Nutcracker Syndrome, Doppler Ultrasonography,
Children
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Introduction

The nutcracker phenomenon refers to the entrapment of
the left renal vein between the superior mesenteric artery and the
aorta [1]. It is named nutcracker syndrome if accompanied by
symptoms such as flank pain, hematuria, proteinuria, and
varicocele. Many studies have shown that Doppler
ultrasonography can be used in the diagnosis by measuring the
difference in diameter or peak velocity between the
aortomesenteric and the hilar parts of the renal vein [2-4].
However, different threshold values were defined in these
studies. The theory that varicocele occurs with the increase in
left renal vein (LRV) pressure and the fact that this pressure will
increase in the standing position suggests that the measurements
should be made in different positions. This study aimed to
determine the rate of nutcracker phenomenon in children with
varicocele detected by left renal vein Doppler US measurements
in standing and supine positions.

Materials and methods

The hospital records of patients admitted to our clinic
with grades 2 and 3 left varicocele between 2017 and 2019 were
reviewed retrospectively. Cases evaluated with Doppler US were
included in the study.

All patients were examined by a single physician. On
physical examination, varicose veins that can be palpated but not
seen at rest were classified as grade 2, and their presence during
rest was classified as grade 3.

Doppler ultrasonography of the left renal vein was
evaluated in all patients after 6-8 hours of fasting. All
examinations were performed by a single radiologist using a 2-6
Mhz convex transducer (Philips Affiniti 50, Philips Healthcare
Netherlands). The diameter of the left renal vein was measured at
the level of the hilus (HLRVD) and in the aortomesenteric part
(AMLRVD) in the supine position. Then, peak velocity (PV)
measurements were made in the same segments (peak velocity at
the level of the hilus: HLRVPV, peak velocity at the level of the
aortomesenteric part: AMLRVPV) with a Doppler angle of lower
than 60°. All measurements were repeated at the standing
position. The sampling interval used to obtain the Doppler
spectra of the LRV was chosen as 2-4 mm at the hilar level and
4-10 mm at the aortomesenteric level. All measurements were
repeated twice.

Body mass index (BMI) was calculated as the ratio of
weight in kilograms (kg) divided by height in meters-squared
(m2). BMI percentile values were determined according to the
study of Neyzi et al. [5]. Blood pressure measurements of all
cases were noted. Care was taken to perform urine dipstick tests
in the afternoon not to miss possible orthostatic proteinuria. An
informed consent form was obtained from all patients and
parents. Ethics approval for this study was obtained from Saglik
Bilimleri University, izmir Dr. Behget Uz Children's Hospital,
Clinical Research Ethics Committee, 04.07.2019, 2019/11-07.

Selection bias was avoided by recruiting every patient
diagnosed with varicocele in the outpatient clinic between the
specified dates and including those with  Doppler
ultrasonography screening.
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Statistical analysis

All data were recorded with the Microsoft Excel
program. Analyses were performed with the McNemar test, Chi-
Square test, Students' T-test, and Kolmogorov-Smirnov test.
IBM Statistics SPSS 23.0 for Windows (V 23.0, United States of
America, IBM) was used for statistical analyses. A P-value of
less than 0.05 was considered statistically significant.

Results

Twenty-six cases were included in the study. The mean
age was 13.92 (1.72) years. Twelve cases (46.2%) had grade 2
and 14 cases (53.8%) had grade 3 varicocele. Testicular
dimensions were compatible with the ages. No additional
pathology was found other than varicocele. The overall mean
BMI, and those of patients with grades 2 and 3 varicocele were
18.24 (3.91) kg/m?, 20.13 (5.03) kg/m?, and 16.62 (1.38) kg/m?,
respectively (P=0.02, Student T-Test). When the BMI data were
compared with the BMI values of Turkish children, it was
observed that 8 cases were below the 5" percentile, 7 of which
(87.5%) had grade 3, and one of which (12.5%) had grade 2
varicocele (P=0.036, Chi-Square).

Doppler US results of all cases are given in Table 1. The
diameter of the aortomesenteric part of the renal vein decreased,
the hilar part of the renal vein increased, and the rate and the
diameter ratio increased at the standing position compared to the
supine position. The incidence of the nutcracker phenomenon in
our cases according to different threshold values defined in
different studies is given in Table 2. When the diameter ratio
(DR) and peak velocity ratio (PVR) thresholds were taken as 4.7
or 5 based on the studies of Kim et al. [6] and Cheon et al. [7],
the rate of nutcracker phenomenon was significantly higher at
the standing position than in the supine position (P=0.01,
McNemar Test).

Table 1: Doppler Measurements of left renal vein

Position Mean

Supine position AMLRVPV (cm/sec) | 100.27 (45.01)
HLRVPV (cm/sec) 25.23 (6.76)
AMLRVD (mm) 2.05 (0.63)
HLRVD (mm) 8.76 (1.32)
PVR 4.26 (2.14)
DR 4.61 (1.51)

Standing position ~ AMLRVPV (cm/sec) | 147.19 (42.31)
HLRVPV (cm/sec) 18.35 (4.27)
AMLRVD (mm) 1.51 (0.34)
HLRVD (mm) 10.36 (1.48)
PVR 8.54 (3.39)
DR 7.21(1.89)

AMLRVPV: Aortomesenteric peak velocity of left renal vein, HLRVPV: Hilar peak velocity of left renal
vein, AMLRVD: Aortomesenteric diameter of left renal vein, HLRVD: Hilar diameter of left renal vein,
PVR: Peak velocity ratio= AMLRVPV/HLRVPV, DR: Diameter ratio=HLRVD/AMLRVD

Table 2: Nutcracker prevalence of patients with different threshold values

Study Specified Measurement  Nutcracker Nutcracker
threshold position Phenomenon Phenomenon
value Positive n (%)  Negative n (%)

Hangge et al. [9] DR>2.25 Supine 26 (100) 0

Standing 26 (100) 0
Kim et al. [6] DR>5 Supine 11 (42.3) 15 (57.7)
Standing 24 (92.5) 2(7.7)
PVR>5 Supine 11 (42.3) 15 (57.7)
Standing 23 (88.5) 3(11.5)
Cheon et al. [7] PVR>4.7 Supine 11 (42.3) 15 (57.7)
Standing 23 (88.5) 3(11.5)
DR> 4.7 Supine 11 (42.3) 15 (57.7)
Standing 24 (92.3) 2(1.7)

Romera-Villegas [13] PVR>2.99 | Supine 15 (57.7) 11 (42.3)
PVR>3.73 | Standing 25 (96.2) 1(3.8)
DR>3.85 | Supine 16 (61.5) 10 (38.5)
DR>4.12 | Standing 25 (96.2) 1(3.8)

PVR: Peak velocity ratio (AMLRVPV/HLRVPV), DR: Diameter ratio (HLRVD/AMLRVD)
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Protein positivity was found in 6 cases in dipstick
urinalysis. Among them, the supine peak velocity ratio was 5.27
(1.36), the supine diameter ratio was 5.12 (1.64), the standing
PVR was 9.47 (3.20), and the standing DR was 7.42 (2.07).
These values were insignificantly higher than the mean values in
cases without protein in the urinalysis (P=0.20, P=0.35, P=0.45
and P=0.76, respectively Students' T test). There was no
significant difference in peak velocity or diameter ratios when
BMI values below the 5™ percentile were compared with those
without (P=0.55, P=0.92 respectively Chi-Square). In addition,
no hematuria or flank pain was found in the cases, which are
other clinical manifestations of nutcracker syndrome.

With this sample size, the effect size was 0.97%, and
the power was 94%, with a margin of error of 5%, in the
standing position and supine AMLRVPV. Furthermore, the
standard effect size was 1.07%, and the power was 97% with a
5% margin of error in the standing position and supine
nutcracker phenomenon rates.

A total of 3 cases were operated. Two had testicular
pain, and one had a disorder in sperm analysis. One of these
patients, who was operated in a different clinic, was admitted
with recurrence. In this patient, the PVR and DR were 2.20 and
3.9, respectively, in the supine position, and 7.56 and 8.16,
respectively, in the standing position.

Discussion

Increased pressure in the left renal vein is considered
among the causes of varicocele. The Nutcracker phenomenon is
the most important known cause of this pressure increase. The
gold standard in diagnosis is to measure the pressure difference
between the left renal vein and the vena cava by selective
angiography [6]. Computerized tomography (CT) and Doppler
US were also used for diagnosis instead of this highly invasive
method [2, 7]. It is possible to reveal the difference caused by
stenosis by measuring the renal vein flow velocity and diameter
after and before the stenotic segment with Doppler US. Many
researchers have shown that the left renal vein narrows in the
aortomesenteric section, and the peak flow velocity in this
section increases significantly in patients with varicocele [4, 8,
9]. In this study, we observed that the peak velocity in AMLRV
increased more than four times compared to HLRV and the
diameter decreased more than 4.5 times in children with
varicocele in the supine position. This result is compatible with
other studies in the literature.

Hangge et al. [9] showed that the mean value of DR was
higher in the patient group with CT. They stated that with a
cutoff value of 2.25, nutcracker can be diagnosed with high
sensitivity and specificity. Kim et al. [6] defined the threshold of
PVR and DR as 5 in their study according to Doppler US
measurements. In the study of Cheon et al. [7] it was shown that
the nutcracker phenomenon could be detected with high
sensitivity and specificity with a PVR threshold of 4.7. In this
study, the rate of nutcracker phenomenon was 42.3% when PVR
and DR threshold values were 5 or 4.7. This data was consistent
with the rate of 30.1-56.2%, reported in the literature [8, 9].
When this ratio was taken as 2.25, as in the study of Hangge et
al. [9], all of our cases had nutcracker phenomenon.
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The standing position increases the renal vein pressure
by narrowing the aortomesenteric angle and visceral ptosis [3,
12]. Therefore, the researchers thought that standing Doppler US
would be more sensitive in demonstrating the nutcracker
phenomenon. Romero-Villegas et al. [13] stated that PVR
measurement with standing Doppler US would show the
nutcracker phenomenon with the best sensitivity and specificity
by analyzing Doppler US results in patients with intermittent
hematuria of unknown cause. Unlu et al. [4] also showed that the
Doppler measurements while standing defined the nutcracker
phenomenon better than those performed in the supine position
without a sharp threshold. In our study, a significant increase was
observed in both PVR and DR values while standing. As a result
of this, the rate of nutcracker phenomenon when standing up has
more than doubled, reaching almost 90% with different threshold
values. These high rates are not surprising when varicocele is
considered a manifestation of nutcracker syndrome. We think
that ultrasonic measurements while standing are necessary to
resolve the causes of varicocele.

Many studies have shown an inverse relationship
between BMI and varicocele frequency and grade [14, 15]. This
has been attributed to the fact that as the BMI increases, the
adipose tissue around the renal vein increases and prevents
compression, and the fat tissue makes it difficult to examine the
spermatic cord [16]. In our study, we also found an inverse
relationship between the varicocele grade and BMI. Almost all
children with a BMI below the 5™ percentile had a grade 3
varicocele. However, no significant difference was found in
ultrasonographic measurements between these underweight
children and the others.

Orthostatic proteinuria is one of the symptoms of
nutcracker syndrome [1]. It is usually a benign finding and does
not require treatment. Park et al. [2] showed that DR and PVR
were increased in patients with orthostatic proteinuria compared
to healthy volunteers. The mean DR was reported as 5.31 and
PVR as 5.21 in cases with proteinuria. Proteinuria was found in 6
cases with the dipstick test, and DR and PVR rates were 5.12 and
5.27, respectively, which were very close to the aforementioned
study. Although the mean velocity and diameter ratios in both
supine and standing cases were higher in these 6 cases compared
to the others, no significance was found. However, we think that
this difference can be demonstrated statistically by conducting
studies with a larger number of cases.

Limitations

The most important limitations of our study are its
retrospective nature and the lack of a control group, which may
both cause bias. Performing both standing and supine ultrasonic
measurements and comparing them with different parameters
such as BMI, proteinuria, and varicocele grade are the strengths
of our study.

Conclusion

Doppler ultrasonography in the standing position is
superior to that performed in the supine position in detecting the
nutcracker phenomenon in patients with varicocele. Furthermore,
in almost all cases with varicocele, the Doppler US detected the
nutcracker phenomenon at the standing position, based on every
threshold value. Future randomized controlled studies with
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Doppler US at the standing position may reveal that the
nutcracker phenomenon might be the main cause of varicocele.
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Abstract

Background/Aim: Physical activity during pregnancy assumes an important role in the health of both the
pregnant and newborn. Our study aims to evaluate the effects of Pilates workouts on labor and newborn
outcomes.

Methods: This retrospective case control study was conducted with the nulliparous pregnant women
admitted to our obstetrics clinic. We evaluated the effects of a Pilates workout program for 70-80 minutes
per day, once a week for eight weeks, on the labor and newborn outcomes. We defined the labor outcomes
as the type of delivery and the gestational age at delivery and the newborn outcomes as one-minute
(APGAR-1) and five-minute Apgar scores (APGAR-5).

Results: The incidences of episiotomy, vacuum-assisted vaginal delivery, and cesarean section (CS) were
significantly lower in pregnant women who participated in Pilates workouts (P<0.001). Pilates workouts
increased the chance of normal vaginal delivery. The gestational age at delivery was significantly lower,
and the APGAR-1 and APGAR-5 scores were significantly higher among those in the Pilates group
(P<0.001).

Conclusion: A supervised Pilates workout is an effective and achievable exercise method decreasing
cesarean delivery and assisted vaginal delivery. It also has no negative effects on newborns, supported by
the higher APGAR scores of babies whose mothers were in the Pilates group.

Keywords: Pilates, Pregnancy, Pregnant women, Normal delivery, Cesarean delivery, Newborn
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Introduction

The worldwide rate of cesarean delivery has increased
since 2000, and Turkey has one of the highest rates of cesarean-
section, reported as over 50% [1, 2]. This rise in C-sections (CS)
is a global phenomenon, which is an issue of concern as a
cesarean delivery is not without risk to the mother and fetus [2,
3]. Maternal risks during a CS are major abdominal surgery
complications, placental problems during future pregnancies,
respiratory complications, reaction to anesthesia, and longer
hospitalization. Besides, neonatal respiratory difficulties and
poor sucking reflex are known risk factors for the newborn [3-5].

Exercise during pregnancy contributes to feeling healthy
by improving fitness, reducing symptoms of depression, and
decreasing gestational weight gain [6, 7]. The strengthening of
the muscle of the area involved in regulating labor reduces the
pain and the effort needed to give birth [8]. In the absence of
complications, pregnant women should be encouraged to join
recommended physical activities, which appear to be helpful and
reliable for both the mother and fetus [6]. The American
Congress of Obstetricians and Gynecologists (ACOG)
recommends that all pregnant women should be engaged in
moderate-intensity exercise for 30 minutes or more per day on
most—if not all—days of the week [9-11].

Among exercise methods, the Pilates workout has
become more popular worldwide than other physical activities
[12]. For both healthy and unhealthy adults, modern Pilates
workout programs are useful and beneficial for increasing
feelings of happiness and well-being, reducing anxiety and
stress, gaining muscular strength and flexibility, and improving
posture [12-15]. Considering that pregnancy leads to several
changes in a woman’s body, participating in a Pilates workout
not only leads to the benefits mentioned, but it also helps the
pregnant woman adapt to the physical changes within her body
[16, 17].

While there are no international clinical guidelines for
Pilates exercises during pregnancy, brief unauthorized
recommendations exist in the literature [11, 14]. Several studies
investigate the effects of physical exercise on weight gain, type
of delivery, and birth outcomes, and a few studies were found in
the literature involving a physical exercise program using the
Pilates method [16, 17]. The aim of the present study is,
therefore, to assess the potential effects of Pilates workouts
during the 24" and 40™ gestational weeks on labor and newborn
outcomes.

Materials and methods

Study design and setting

This retrospective case control study was conducted
under the Declaration of Helsinki, and according to the STROBE
guidelines [18]. The study was approved by the Non-
Interventional Clinical Research Ethics Boards of the Adiyaman
University (approval number 2019/8-11) and is based on the
obstetric registry data from our hospital between 01.01.2017 and
30.09.2019. Qurs is a tertiary care hospital with an obstetrics and
gynecology bed capacity of 110. Our obstetric registry includes
maternal demographics, medical and obstetric history, obstetric
follow-up visit information, labor and delivery outcomes, and
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post-natal outcomes for the mothers and the newborns. Because
of the nature of our study, we were not required to obtain
informed consent from participants.

Study size and participants

We intended to include all pregnant women who met
the inclusion criteria for the study, which included (1) being aged
18 years and older, (2) having visited our obstetrics clinic in the
first trimester of a nulliparous pregnancy, and (3) having
delivered at our hospital. The exclusion criteria were as follows:
(1) Having obstetric complications such as preeclampsia,
placental anomalies, or fetal anomalies, (2) having a herniated
lumbar disk, (3) having a chronic illness such as hypertension,
diabetes mellitus, thyroid diseases, rheumatic diseases, chronic
hematologic diseases, or chronic obstructive pulmonary disease
(COPD), or (4) having had uterine surgery.

This study was performed with the data of the pregnant
women admitted to our obstetrics clinic (OC) who gave birth in
our hospital. We assessed 9,220 pregnant women for eligibility
for the study. After excluding 8,680 women, 540 pregnant
women were included in the analyses. We further divided the
study cohort into two groups based on their participation in the
workout program (Pilates group vs. control group). Of the 540
women in the study, 220 pregnant women (40.7%) participated
in the Pilates workout program (Figure 1).

Figure 1: Flow diagram of the study

Pregnant wotnen assessed
for eligibility (n=19,220)

Exzcluded (n=8,630)
+ 73 were younger than 18 years
* 5589 emrolled after the first
irmester
+ 3,552 were not nilliparons
+ 1,266 did not grve birth at our
hospital
+ 69 had maternal complications
0 20 had hypertension
0 24 had dishetes mellitus
» 0 12 had thyroid disease
o 6 had rheuratic diseases
0 4had a hematologic disease
0 3 had COFD
+ il had ohstetric complications
o 37 had preeclarapeia
o 13 had placental anormalies
o 11 showeda fetal anornaly
+ 6 had & hemiated habar disk

¥

Analyzed (n=540)

l l

Participated only in routine prenatal
education (=320}

Participated in the Pilates worlout and
the routine prenatal education (n=220)

As a standard procedure, all pregnant women who
register at our clinic get prenatal education on topics such as
medications, dental care, nutrition, weight gain, exercise, and
workplace practices. The exercise topic includes describing
which physical activities are safe and unsafe, evaluating the
patient for any medical conditions that would lead to having to
avoid exercise, and recommending appropriate physical
exercises. Also, we started a Pilates exercise program modified
for pregnancy on January 1, 2017. The Pilates instructors were
trained by a senior Pilates instructor, an obstetrician, and a
midwife to ensure that the modified exercise program would be
safe for pregnant women. Any pregnant women followed up at
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our clinic may voluntarily participate in this Pilates exercise
program.

The pregnant women participated in the exercise
program for 70-80 minutes a minimum of once a week for 8
weeks between the 24" and 40" gestational weeks. The daily
workout was designed as a 10-minute warm-up routine, a main
exercise session of 50-60 minutes, and a 10-minute cool-down
routine. This program was based on official Pilates methods used
by the New York Pilates Academy International (PAI) and the
San Francisco Balanced Body University (BBU) [19]. It is used
to promote good posture and alignment, strengthen the legs to
help carry the increased body weight, prevent edema and pain
from varicose veins, strengthen the abdominal muscles, protect
the cardiovascular system, strengthen the pelvic floor muscles to
be used during labor, and strengthen the arms for childcare after
childbirth.

Data and variables

We obtained the following data: Age, occupation,
education, height and weight, obstetric and medical history, due
date, whether they smoked or not, whether they had consulted
with a prenatal dietician (in addition to our prenatal education
program), previous Pilates experience, their participation in our
Pilates exercise program, and the maternal and newborn
outcomes from the hospital registry system. Using a three-step
control mechanism, the data was compared against the hospital
registry for errors including incorrect entries, duplicate records,
and user errors. The hospital data processing unit checked the
system daily, and the medical service and statistics units checked
it monthly. During the final step, the provincial health authorities
checked the data and registries and the ministry of health
checked the records four times a year.

We calculated pregestational body mass index (BMI),
and based on these calculations, we categorized them as
underweight (less than 18.5 kg/m?), normal weight (18.5-24.9
kg/m?), overweight (25.0-29.9 kg/m?), and obese (30.0 kg/m?
and over). We defined the weight gain during pregnancy as the
difference between the weight at labor and the weight on
conception.

There are four primary outcomes of the study, of which
two are labor outcomes, and two are newborn outcomes. The
labor outcomes are the delivery method and the gestational age at
delivery. We defined the delivery as normal vaginal delivery
(with/without episiotomy or vacuum assistance) and cesarean
delivery. The ACOG guidelines were used for selecting the
delivery at our hospital [20-22]. We categorized the gestational
age at delivery as preterm (less than 37 0/7 weeks), early-term
(37 0/7-38 6/7 weeks), full-term (39 0/7-40 6/7 weeks), late-term
(41 0/7-41 6/7 weeks), and post-term (42 0/7 weeks and beyond).

The newborn outcomes are based on one-minute
(APGAR-1) and five-minute APGAR scores (APGAR-5). A
pediatrician calculated the APGAR scores for all newborns one
and five minutes after birth.

Statistical analysis

Statistical analyses were conducted using SPSS
Statistics version 20.0 (IBM Corp., Armonk, NY). Descriptive
data are presented as median with interquartile range (IQR) for
numerical variables, and as frequency and percentage for
categorical variables. The Shapiro-Wilk and Kolmogorov—
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Smirnov tests were used to evaluate the distribution of the
numerical data. The Mann-Whitney U test was used to compare
non-normally distributed numerical data between two study
groups. Pearson’s chi-squared (y?) and Fisher’s exact tests were
used for comparing categorical variables. We used univariate
logistic regression analysis to assess the effect of Pilates on the
delivery. Also, we built three multivariate logistic regression
models for adjusting covariates (occupation, education level,
pregestational BMI, weight gain during pregnancy, previous
Pilates experience, and prenatal dietician consultation) to analyze
the effect of the Pilates workouts on the delivery. P<0.05 was
considered statistically significant.

Results

The median age was 26.0 years in each study group. Of
those in the Pilates group, almost half were housewives, while
63.7% of the control group were housewives. Among these
pregnant women, 48.2% of the Pilates group and 44.7% of the
control group had an education level of university or higher. Of
the Pilates group, 2.7% were underweight and 9.1% were
overweight; however, there were no underweight women among
the controls while 10.6% of the women in that group were
overweight. The median weight gain during pregnancy within
the groups was 9.0 kg and 12.0 kg, respectively. Of these
pregnant women, 18.6% and 23.5% were smokers in the Pilates
and control groups, respectively. The incidences of episiotomy,
vacuum-assisted vaginal delivery, and CS were significantly
lower among the Pilates group than the control group (P<0.001).
Among the Pilates group, 31.8% of the women had previous
experience with Pilates, while no one in the control group had
had previous experience doing Pilates exercises. Women in the
Pilates group consulted with a prenatal dietician nearly five times
more than the women in the control group. The median gravida
was 1, and there had been zero abortions in either study group
(Table 1).

Table 1: Characteristics of the pregnant women

Characteristics Pilates group  Control group  P-value
n= 220 (40.7%) n= 320 (59.3%)
Age (years), median (IQR) 26.0 (23.0- 26.0 (23.0- 0.753
29.0) 29.0)
Occupation, n (%) 0.026
Housewife 116 (52.7) 204 (63.7)
Blue-collar worker 32 (14.5) 42 (13.1)
White-collar worker 72 (32.7) 74 (23.1)
Level of education, n (%) 0.006
Secondary school 11 (5.0) 3(0.9)
High school 103 (46.8) 174 (54.4)
University 106 (48.2) 143 (44.7)
Pregestational BMI, n (%) 0.009
Underweight 6(2.7) 0(0.0)
Normal weight 194 (88.2) 286 (89.4)
Overweight 20 (9.1) 34 (10.6)
Weight gain during pregnancy (kg), median 9.0 (8.0-10.0) 12.0 (11.0- <0.001
(IQR) 14.0)
Type of delivery, n (%) <0.001
NVD 142 (64.6) 44 (13.8)
NVD with episiotomy 61 (27.7) 144 (45.0)
NVD with vacuum extraction 6 (2.7) 54 (16.9)
cs 11 (5.0) 78 (24.4)
Smokers, n (%) 41 (18.6) 75 (23.5) 0.176
Previous Pilates experience, n (%) 70 (31.8) 0(0.0) <0.001
Prenatal dietician consultation, n (%) 106 (48.2) 32 (10.0) <0.001
Gravida, median (IQR) 1.0 (1.0-2.0) 1.0 (1.0-2.0)
Abortions, median (IQR) 0.0 (0.0-1.0) 0.0 (0.0-1.0)

IQR: Interquartile range, BMI: Body mass index

The odds ratio of Pilates workouts to the routine
prenatal education was 6.1 (95% CI: 3.2-11.8) for the chance of
normal delivery compared to the cesarean delivery in the
univariate analysis. In the multivariate analyses, we also found
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the Pilates workout to significantly affect the type of delivery
independent from demographics, pregestational BMI, weight
gain during pregnancy, previous Pilates experience, or prenatal
dietician consultation (OR (95% CI): 3.2 (1.5-6.8) and P= 0.003)
(Table 2).

Table 2: Univariate and multivariate logistic regression analysis for the effect of the Pilates
workout participation on the type of delivery

Delivery |Pilates  Control  Univariate Multivariate Multivariate Multivariate
type group  group analysis model 1* model 2** model 3***
n (%) n (%) P OR 95% P OR 95% P OR 9%5% P OR 95%
Cl Cl Cl Cl
Normal |209 242 <0.001 6.1 3.2- <0.001 55 2.6- 0.001 3.6 1.7- 0.003 3.2 1.5-
(95.0) (75.6) 118 116 7.7 6.8
Cesarean|11 (5.0) 78 (24.4)

ORs show the chance of the normal delivery (with/without episiotomy and/or vacuum aid) compared to
cesarean delivery. * Adjusted for occupation, education level, pregestational BMI, and weight gain during
pregnancy. ** Adjusted for occupation, education level, pregestational BMI, weight gain during pregnancy,
and previous Pilates experience. *** Adjusted for occupation, education level, pregestational BMI, weight
gain during pregnancy, previous Pilates experience, and prenatal dietician consultation.

The gestational age at delivery was significantly lower
in the Pilates group compared to the control group (P<0.001).
However, there was neither preterm nor post-term labor in either
group. In the Pilates group, the rates of newborns with birth
weights of 2500-3000 gr and 3000-3500 gr were significantly
higher when compared to the control group (P<0.001) (Table 3).

The one-minute and the five-minute APGAR scores
were significantly higher in the Pilates group than the control
group (P<0.001 and P<0.001, respectively) (Table 4 and Figure
2).

Table 3: Comparison of gestational age on delivery and birth weight among the study groups

Pilates group Control group P-value
n=220 (40.7%) n= 320 (59.3%)
Gestational age at delivery, n (%)
Early term 60 (27.3) 30 (9.4) <0.001
Full term 159 (72.3) 227 (70.9)
Late term 1(0.4) 63 (19.7)
Birth weight, n (%)
2500-2999 gr 79 (35.9) 59 (18.4) <0.001
3000-3499 gr 120 (54.5) 132 (41.2)
3500-3999 gr 20 (9.1) 117 (36.6)
>4000 gr 1(0.5) 12 (3.8)

Table 4: Comparison of one-minute and five-minute APGAR scores of the newborns among
the study groups

APGAR score Pilates group Control group P-value
n= 220 (40.7%) n= 320 (59.3%)

One minute Mean (SD) 7.8 (0.6) 7.0 (0.7) <0.001

Median (IQR) | 8.0 (8.0-8.0) 7.0 (6.0-8.0)
Five minutes  Mean (SD) 9.3(0.5) 8.8 (0.5) <0.001

Median (IQR) | 9.0 (9.0-10.0) 9.0 (9.0-9.0)
Figure 2: Distribution of (a) one-minute and (b) five-minute APGAR scores of the newborns
a ™" b ™ froslieg
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Discussion

Our study includes a relatively large number of pregnant
women in both intervention and control groups, when compared
to similar studies focusing on the benefits of exercise [8, 13].
Our study demonstrated that Pilates workouts significantly
decrease the rate of cesarean and instrumented vaginal deliveries.
We performed additional models for adjusting covariates to
analyze the effect of the Pilates workouts on the type of delivery,
finding that the Pilates workout was associated with a
significantly higher incidence of vaginal delivery, and a
significantly lower incidence of cesarean delivery independent of
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pregnancy, previous Pilates experience, and prenatal dietician
consultation. No adverse events were noted during or after the
Pilates sessions in our study.

To date, several studies investigating the effects of
physical exercise on type of delivery have been found in the
literature. While some of the studies report that physical exercise
does not affect the type of delivery [23, 24], other studies state
that physical exercise during pregnancy decreases the risk of
Cesarean delivery and increases the likelihood of vaginal
delivery [3, 25, 26]. Also, several recently published reviews
agree on the effects of physical activity on type of delivery;
however, a general lack of consensus exists because the
individual trials included in these reviews differ somewhat in
terms of how they define exercise, the intensity of exercise, time,
and duration of exercise [4, 27-31]. Also, the focus of those
authors was not on the type of delivery; hence, detailed
information on the indications for performing the cesarean
section was rarely reported [4, 24]. The researchers of those
studies also stated that lots of confounding factors may affect the
main conclusions such as which type of physical activity was
carried out, and how the participants were assessed [26].

Several studies were based on data from self-
administered questionnaires [6, 24], which are not objective
assessment tools. There is little information in the studies on a
supervised exercise program, and many studies report
observations on leisure time and physical activity related to
occupation [3, 24]. Besides, the period of physical activity in
these studies varies. While some include early pregnancy
through the third trimester, others include only the second or
third trimester [3, 6].

Excessive gestational weight gain is associated with an
increased risk of complications such as instrumental vaginal
delivery and cesarean delivery [25, 32]. Excessive weight gain
during pregnancy is also related to an increased risk of weight
retention after delivery, with approximately 25% of women
experiencing weight retention of 4.5 kg or more [32, 33]. Linne
et al. [34] showed that 45.6% of women of normal weight who
gained too much weight during pregnancy (an average of 18.8
kg) shifted from normal weight to overweight during a 15-year
follow-up period. However, a combined intervention including
dietary counseling and physical exercise during pregnancy
showed a significantly higher probability of returning to
pregestational weight at 6 months postpartum [35, 36].
Therefore, preventive strategies among pregnant women are
needed to prevent excessive weight gain during pregnancy. This
could help fight the obesity epidemic, because the pregnant
women who participated in Pilates workout gained less weight
than those in the control group.

Recently, many reports have emphasized that moderate
exercise does not increase the risk of preterm delivery [6, 25, 27,
28]. In our study, there was neither preterm nor post-term labor
in either group. By using the global-standard APGAR score of
the newborns, one- and five-minute APGAR scores of newborns
whose mothers participated in Pilates workouts were
significantly higher than those in the control group, showing that
the overall health status of the newborn was not adversely
affected by the Pilates workouts. Moreover, newborn baby
weights were significantly higher in the control group. It has
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been stated that moderate exercises that start after the 20th
gestational week can positively affect fetal development and
APGAR scores of these newborns compared to newborn babies
of women who do not exercise [37]. Contrary to this study, there
was no significant difference between the 1%t and 5" minute
APGAR scores in a previous study [38].

Several studies are investigating the effects of Pilates
exercises on pain control, type of delivery, or strengthening the
pelvic floor muscles of pregnant women. Dias et al. [13]
investigated the effects of a Pilates exercise program on pelvic
floor muscle strength in pregnant women. They found that the
program was not able to change pelvic floor muscle strength but
emphasized that small sample size (24 pregnant women in the
Pilates group and 12 in the control group) may have limited their
findings. Rodriguez-Diaz et al. [8] similarly conducted a study of
105 pregnant women (50 in the Pilates group and 55 in the
control group) to assess the effectiveness and safety of the Pilates
method on functional and labor parameters. They concluded that
a Pilates routine increases the rate of normal birth and decreases
the need for an episiotomy or a CS.

For many women, it is difficult to find the motivation to
start a physical exercise program [4]. It was demonstrated that
the percentage of pregnant women who participated in a physical
activity program during pregnancy was low [9, 25]. Besides,
women who engaged in an exercise program stopped exercising,
particularly in the third trimester as they found it difficult to
move due to their increased body mass [39]. However, several
studies have stated that pregnancy represents a “teachable
moment” to adopt healthy behaviors as gravid women are often
young and reliably seek healthcare [33, 40].

We believe that the increasing popularity of Pilates
workouts over the last few decades may contribute to a greater
adherence to Pilates exercises among pregnant women compared
to other exercise programs. Domenjos et al. [4] state that
pregnancy could be a critical moment to cease the sedentary life
if physical exercise is approved to be effective and beneficial for
pregnancy outcomes for both mother and fetus. Dias et al. [13]
suggested that their Pilates group had good compliance with the
intervention. All pregnant women in the Pilates group had
completed the program through the last trimester of pregnancy,
and that supports this approach.

Limitations

The main limitation of this study was its retrospective
design, and the gathering of the data from the hospital registry.
However, we have a three-step quality control system to prevent
errors and account for missing data. Another limitation is having
no data on the dietary habits of the participants, which is an
important confounding variable between exercise and its
outcomes on health. Furthermore, the baseline characteristics of
the pregnant women such as occupation, education level, and
pregestational BMI were not balanced among the study groups;
however, we performed additional multivariate logistic
regression models for adjusting these covariates to analyze the
effect of the Pilates workouts on the type of delivery. Also, we
used only APGAR-1 score, APGAR-5 score, and birth weight as
newborn outcomes, though there are many other outcomes such
as the need for intensive care and the neonatal death rate that can
demonstrate the health and well-being of the newborns.
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Conclusion

In conclusion, the results of our study demonstrate that a
supervised Pilates workout is an effective and achievable
exercise method decreasing cesarean delivery and assisted
vaginal delivery with episiotomies or vacuum extraction. Such
an exercise program also has no negative effects on newborns, as
supported by the higher APGAR scores. More comprehensive
and prospective studies should be conducted to generalize these
results.
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Abstract

Erector spinae plane block (ESPB) is an interfascial plane block used for providing analgesia in acute or
chronic perioperative/postoperative pain for various indications. The case reports presented here describe
the use of sacral ESPB for postoperative pain control in two patients who were operated on for a femur
fracture. One underwent spinal anesthesia and the other underwent general anesthesia. The sacral ESPB
technique has been described and the pain scores and the analgesia requirements of the patients during
postoperative 48 hours have been reported. We observed that sacral ESPB is an effective method for
postoperative analgesia in patients undergoing surgery for the treatment of a femoral fracture through a
posterolateral approach.

Keywords: Erector spinae block, Hip surgery, Ultrasonography

Introduction

Erector spinae plane block (ESPB) was first described as an interfascial plane block
performed at the upper thoracic levels to alleviate neuropathic pain [1]. Later, its use has been
reported in many thoracic procedures including mastectomy, video-assisted thoracoscopy
(VATS), and heart surgery, and at lumbar levels for abdominal surgery, prostatectomy, lumbar
spine surgery, total hip arthroplasty, and proximal femur surgery [2].

Sacral ESPB has been recently described. Case reports are showing that it is useful in
various types of surgery. In case presentations, it has been reported as effective in providing
analgesia in the posterior branches of the sacral nerves in pilonidal sinus surgery, in the
treatment of radicular pain at the L5 - S1 level, after a sex reassignment operation and
hypospadias surgery, and its use in combination with lumbar ESPB for analgesia was reported
after hip prosthesis surgery [3-8].

Severe pain occurs after general anesthesia following hip surgery either because the
spinal anesthesia wears off or the patient is not given adequate doses of opioids to avoid
potential respiratory problems and hospital morbidity. Severe pain acts on a variety of factors
from patient mobilization to the length of hospital stay. We herein reported the effect of sacral
ESPB in providing postoperative analgesia by presenting the VAS scores and the need for
analgesics in the first 48 hours after surgery in two patients. One of these patients underwent
intramedullary nail treatment of an intertrochanteric femoral fracture and the other one
underwent prosthetic replacement of the femoral head.
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Case presentation

The first patient was a 71-year-old female with a history
of rheumatoid arthritis who underwent intramedullary nail
treatment due to a trochanteric fracture in her right femur.
Written informed consent was obtained from the patient. The
surgical procedure was performed without the use of opioids in
approximately 2.5 hours wunder spinal anesthesia by
administering 12 milligrams of bupivacaine through the
intervertebral space between the L4 and L5 vertebrae.

When the patient was in the lateral decubitus position,
the curvilinear (curved) transducer was placed parallel to the
median sacral crest pointing towards the caudal direction. After
visualizing the S1 median sacral crest, the transducer was shifted
caudally. When the S3 level was reached, the transducer was
moved 3-4 cm laterally. Then, the intermediate crest (IC) was
detected in the parasagittal plane. At the S3-4 level, a 21-gauge,
80-mm-block needle (Pajunk, Geisingen, Germany) was
advanced in the caudo-cranial direction under the erector spinae
muscle until it contacted the bone. Then, a 30 ml solution
containing 60 mg bupivacaine and 240 mg prilocaine was
injected. The caudal-cranial spread of the solution and the
elevation of the erector spinae muscle over the bone were
observed (Figure 1). Motor block was not detected in the lower
extremities of the patient, who was re-evaluated in the inpatient
unit 2 hours after the block. There was no pain at the incision
site, where the posterolateral approach was used. The pain
severity with joint motion was scored as 2/10 using the numeric
pain rating scale (NRS). Because the visual analog scale (VAS)
score of the patient was 4/10 at the end of the 6™ hour,
paracetamol infusion was administered. The VAS score was still
2/10 at the end of 24 hours. No other analgesics were required
within 48 hours. The patient was mobilized on the postoperative
first day and discharged on day 4.

Figure 1: Linear distribution of local anesthesia after application of sacral erector spinae
plane block

Total hip replacement surgery was planned for an 83-
year-old female patient with congestive heart failure. Her
ejection fraction (EF) was 40%; she had atrial fibrillation and
was considered ASA Ill according to the American Society of
Anesthesiologists Classification. The operation lasted 3 hours
following the standard anesthesia induction. The patient was
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awakened and extubated without any problems and transferred to
the inpatient unit. The VAS of the patient was 9/10 at the end of
the first postoperative hour; therefore, the patient was scheduled
to undergo sacral ESPB. Informed written consent for all
procedures and permission to publish data was obtained from the
patient. The patient was placed in the lateral decubitus position
and the block was performed with the same method as described
above. Fifteen minutes after the injection, the patient's VAS
score decreased to 1/10. The patient did not complain of pain or
need any analgesics for 24 hours. In the 25" hour, the VAS score
of the patient was 5/10. Therefore, tramadol 50 mg was
administered. In the 32" hour, the VAS score of the patient was
4/10, necessitating the administration of 1 g paracetamol. The
patient was discharged from the hospital on day 5.

Discussion

Hip fracture is a widespread problem, especially in the
geriatric population. Because the cutaneous innervation of the
hip area is complex, the success rate of effective anesthesia in
completely covering the incision depends not only on the type of
the surgical incision but the nerve block techniques as well.
Surgical incisions for hip surgery are usually made near the
greater trochanter of the femur. The posterolateral approach is
usually the preferred method. The nerves that innervate the hip
joint originate from the ventral branch of the spinal nerve roots
of the lower part of the lumbar plexus (L2-4) and the upper part
of the sacral plexus (L4-S1) [8].

The reduction in the need for opioid use by
postoperative pain relief may allow to avoid respiratory
complications and the early ambulation of the patient, help
engage the patient in physical therapy programs that are less
uncomfortable, improve patient satisfaction and shorten the time
to hospital discharge. Peripheral nerve blockage is one of the
preferred methods for postoperative multimodal analgesia in
patients operated for hip fractures. Accordingly, we found that
the postoperatively performed ESPB provided effective analgesia
for 24 hours in two of our patients who underwent surgery for a
hip fracture.

ESPB is a regional plane block that blocks the dorsal
and ventral roots of the spinal nerve, providing somatic and
visceral analgesia. It allows the widespread distribution of local
anesthetics in the craniocaudal direction and the blockade of
multiple dermatomes [9].

Because the sacral anatomical structures involved in
ESPB have not been clarified yet, it has been argued that ESPB
can alternatively be called sacral retrolaminar block or sacral
multifidus plane block [10, 11]. ESPB can potentially block the
pudendal nerve (S2-S4) at sacral levels. Also, the cephalad
spread of anesthesia may result in the blockade of a part of the
lumbar plexus. Previous studies suggested the potential of the
epidural spread as it has been observed that extra analgesics were
not needed after the block [4, 7]. Indeed, alleviation of pain both
at the incision site and decreased severity of motion-induced pain
after high-volume sacral ESPB in both of our patients yielded
clinical data showing that the dorsal and ventral branches of the
spinal nerves were blocked. Sacral ESPB is easy to perform
under ultrasound guidance because it is applied relatively more
superficially, and the intervention site is not close to major

&
A4

Page |649v



J Surg Med. 2021;5(6):648-650.

Erector spinae plane block
V'S

vascular and neural structures. Also, we found that it can widely
spread under the muscle depending on the volume applied and
allow long-term analgesia without causing a motor block.

Because our study was limited to only 2 cases, further
studies are needed to confirm the benefits of sacral ESPB for
postoperative analgesia in hip fracture operations.
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Abstract

We aim to present a case of bilateral hip and knee osteonecrosis due to steroid use in an ankylosing
spondylitis (AS) patient who developed immune thrombocytopenic purpura (ITP) after the use of
nonsteroidal anti-inflammatory drugs (NSAID). A 60-year-old male patient was diagnosed with AS with
bilateral sacroiliitis and inflammatory low back pain on sacroiliac radiography 10 years ago. He was
followed up with NSAIDs. Intravenous steroid treatment was started in the hematology clinic to the patient
who had developed ITP due to NSAID usage. The patient presented to our clinic with bilateral hip pain
that developed after steroid therapy. He had limited hip joint movement and bilateral destructive hip joints
in pelvic radiography. Bilateral total hip arthroplasty (THA) was performed by the Orthopedics and
Traumatology Department at 1-year intervals because of osteonecrosis associated with steroid use. When
he presented to our clinic 3 years later with bilateral knee pain, we detected osteonecrosis in the distal
segments of bilateral femurs and proximal tibial diaphysis on knee MRI. We implemented a rehabilitation
program with the conservative treatment recommendation of orthopedics. Comorbidities or drug side
effects should be examined more carefully while treating peripheral joint involvement in patients with AS.

Keywords: Osteonecrosis, Meloxicam, Immune thrombocytopenic purpura, Ankylosing spondylitis

Introduction

Osteonecrosis (ON) is a bone disorder that results with the demolition of the bone and
bone marrow cells [1]. Immune Thrombocytopenic Purpura (ITP) is a hematological disease
associated with autoantibody activity against glycoprotein structures on platelets due to primary
or secondary causes [2]. We present a case with bilateral hip and knee osteonecrosis due to
steroid use of patients with ankylosing spondylitis (AS) who developed ITP after nonsteroidal
anti-inflammatory drug (NSAID) use. The patient was 60 years old. After the first diagnosis of
AS, he presented with bilateral hip ON first, then bilateral knee ON over the next 4 years.
Orthopedics was consulted to learn whether if surgery was an option, but conservative treatment
was recommended. This is the first case report to present ON in the lower extremities in 4
different regions in the patient who has AS.

thrombocytopenic purpura. J Surg Med. 2021;5(6):651-653.
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Case presentation

A 60-year-old male patient was admitted to our clinic
with inflammatory back pain 8 years ago. He also had morning
stiffness which lasted more than 30 minutes due to
thoracolumbar limitation and bilateral heel pain. He had no
disease other than insulin-dependent diabetes mellitus for the last
13 years, hyperlipidemia for the last 12 years and he was
operated on for meniscopathy. There were bilateral sacroiliitis in
sacroiliac magnetic resonance imaging (MRI), syndesmophytes
in the lateral thoracic radiography (Figure 1), and bilateral
enthesitis on the lateral foot x-ray (Figure 2). He was HLA B27
negative and had a CRP value of <0.5mg/dl. Other laboratory
values were also within normal ranges.

Figure 1: Lateral thoracic radiography

The patient was diagnosed with AS. The initial
treatment was meloxicam at a daily dose of 15 mg. The patient
was invited for follow-up 14 days later, but he missed the
appointment. During this time, he went to another health
institution and was diagnosed with thrombocytopenia. He
received intravenous (1V) methylprednisolone at 10 mg/kg/dose
for 3 days. Steroid treatment was tapered and terminated within 4
weeks. One year later, after the ITP treatment finished, the
patient presented to the clinic with bilateral hip pain. On physical
examination, limitation of movement was observed within the
hip joint. Pelvic radiographs (Figure 3) showing bilateral
destruction of the hip joints prompted us to consult with the
orthopedics and traumatology clinic regarding surgical treatment
for avascular necrosis.

Multiple osteonecrosis patient with complex etiology
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Figure 3: Pelvic radiography, destructive hip appearance due to the avascular necrosis

Bilateral total hip arthroplasty (THA) had been
performed 1 year apart (Figure 4).

Figure 4: Pelvic radiography, Bilateral total hip replacement, postoperative view.

During the follow-up of AS and bilateral THA, the
patient presented to our clinic with more severe bilateral knee
pain in the left knee after 4 years. Bilateral knee radiography
showed lesions in the distal femur and proximal tibia (Figure 5).
The bone infarct areas of 2x1 c¢m in the femur and 2.5x1.5 cm in
the tibia were detected in the left knee MRI (Figure 6).

The patient with AS who developed ITP after NSAID
usage had ON in four joints due to the use of high-dose steroids
for ITP treatment. He is currently under treatment in our clinic.

Figure 5: A two-way bilateral knee X-ray of the distal femur and proximal tibia on the border
of irregular sclerotic lesions.

;! AR 0

Figure 6: MRI of the left knee, two lesions of 2x1 cm in the femur and one lesion of 2.5x1.5
cm in the tibia.
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Discussion

Osteonecrosis (ON, avascular necrosis) is caused by
ischemic injury of bone and bone marrow cellular components. It
is more common in the hip joint (90%) but can be detected in the
knee joint with a lower incidence (10%) [1]. Steroid use is the
most common reason for ON. Many osteonecrosis cases related
to steroid use have been reported in the literature. Even though
there are many publications, there is no case of avascular
necrosis observed in 4 joints in a patient with AS.

The side effects of steroids depend on the dose and
time. ON can usually be detected by imaging 1-6 months after
high-dose corticosteroid (>0.5 mg/kg/day) treatment [3].
However, some publications report osteonecrosis cases after low-
dose steroid intake [4]. In 1996, Usui et al. [5] reported that 4
women who received steroids, one for ITP and 3 for lupus, were
diagnosed with femoral head fractures due to femoral head
osteonecrosis. In in a case report published by Yildiz et al. [6] in
2008, a 64-year-old female patient reportedly received pulse
steroid therapy for 3 weeks, starting at 1000 mg/day, reducing
the dose every 3 days. Two weeks after starting the treatment,
there was unilateral pain in his left knee and hip, and after 4
weeks he was unable to walk without support. A diagnosis of ON
was made with unilateral right knee and hip MRI. After
rehabilitation, hip and knee arthroplasty was recommended. In
2015, a 17-year-old patient diagnosed with ITP received pulse
steroid therapy for 4 days, at a dose of 40 mg/day every 4
months. After 2 years of treatment, he had severe hip pain during
heavy lifting. MRI showed ON in the right femoral head at the
second year of treatment and in the left femoral head at the third
year. The patient's age was appropriate for core decompression
therapy rather than bilateral total hip replacement surgery [7].

ITP is a hematologic disease caused by autoantibodies
that target glycoprotein structures on the platelets for primary or
secondary reasons. Secondary reasons include autoimmune
diseases (lupus, antiphospholipid syndromes), infections (HBV,
HCV, HIV, CMV), and medical treatments (NSAIDs, heparin,
quinidine). Secondary thrombocytopenia results from immune-
mediated platelet destruction associated with medical therapy.
The reduction in the platelet count occurs within a few hours to
1-2 weeks after drug use [2]. The most common side effects of
meloxicam in the NSAID group are gastrointestinal complaints
such as diarrhea and dyspepsia, neurological symptoms such as
dizziness and headache, and dermatological complaints such as
rash. Thrombocytopenia is a rare side effect that occurs in less
than %2 of the patients [8]. The first case of meloxicam-induced
thrombocytopenia was verified in India. According to the case
report, a 57-year-old woman who took 75 mg/day meloxicam for
arthralgia had ITP symptoms in 24 hours after taking two doses.
The patient’s platelet count reached basal levels during a year of
observation. In another case, reported by Ranieri MM in
Philadelphia in 2014 [9], the platelet count of the patient was
2000/mm® with the clinical symptoms of ecchymosis and
gastrointestinal bleeding after one week of meloxicam use.
According to the Hill criteria for causality, the patient was
diagnosed with immune thrombocytopenia secondary to
meloxicam.

There were no data on the development of ON after
steroid treatment in both above-mentioned cases. In our case,
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ITP developed after the use of NSAIDs, as in the previous 2
cases, and also, ON occurred in the late period after steroid use
for ITP treatment. In the literature, there are no cases of ONs in 4
joints due to steroid intake. In this case report, while treating AS,
we detected ITP, which is a rare side effect of meloxicam. We
also found ON which developed in 4 joints in the late period of
steroid treatment after I TP.

Comorbidities or drug side effects should be examined
more carefully while treating peripheral joint involvement in
patients with AS.
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effective factor in recovering from cerebrovascular diseases with less damage. Here, a rare case of
agenesis of the right internal carotid artery and contralateral middle cerebral artery infarction is presented.
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Introduction

The agenesis of the internal carotid artery (ICA) occurs due to abnormal regression of
the first and third aortic arch, with an unclear exact etiology [1, 2]. Carotid agenesis is a rare
condition that can be unilateral or bilateral. Documented cases with absent ICA are mostly
unilateral and most frequently reported on the left side [3, 4]. Most cases are clinically silent
due to the well-developed collateral circulation [5]. Most patients are detected by radiological
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Case presentation

A 64-year-old male patient with no history of systemic
disease was admitted to the emergency department due to sudden
right-sided weakness. In the neurological examination, the
patient was somnolent with partial space-time orientation and
cooperation. He had central facial paralysis on the left and 3/5
motor strength on the right with extensor reflex responses. The
patient had a history of smoking one packet of cigarettes a day
for 25 years. The family history was insignificant. Intravenous
thrombolytic therapy could not be administered due to the
hemorrhagic infarction in the left middle cerebral artery
watershed area, revealed by the computed tomography of the
brain (CT) performed in the emergency department. The
admission magnetic resonance imaging (MRI) and magnetic
resonance angiography (MRA) failed to reveal the right internal
carotid artery. There was a hemorrhagic infarct area on the left
on MRI (Figure 1).

Figure 1: The FLAIR MRI sequence shows hemorrhagic infarction in the middle cerebral
artery watershed area on the left side

The right ICA was thought to be totally occluded. The
bone window in the CT scan of the brain showed the carotid
canal on the left while the carotid canal was absent on the right,
confirming the diagnosis of agenesis of the right ICA (Figure 2).

Figure 2: The bone window in the CT scan of the brain shows the carotid canal on the left
(red arrow), while the right carotid canal is absent.
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Aneurysm is a common accompanying pathology in
patients with ICA agenesis. In our patient, MRA revealed no
aneurysm showing that the right middle cerebral artery and right
anterior cerebral artery received collateral circulation through the
anterior communicating artery and the left ICA, which appeared
dolichoectatic (Figure 3).

Figure 3: MRA shows the right middle cerebral artery and right anterior cerebral artery
receiving collateral circulation through the anterior communicating artery while the left ICA
appears dolichoectatic.

The patient's cardiac examination (Echocardiography
and 24-hour rhythm Holter), blood lipids, HbA1C, homocysteine
level and blood pressure were normal. The patient, who had no
risk factors other than smoking, was discharged after 4 weeks
with a moderate-well condition and 4/5 motor strength on the
right side. At the 3-month follow-up, he was able to walk with
one-sided support and perform daily activities without help.
Informed consent was obtained from the patient for scientific
presentation.

Discussion

Agenesis of the ICA and hypoplasia are rare congenital
anomalies occurring in less than 0.01% of the population [8].
The left ICA is affected by dysgenesis three times more often
than the right one [4].

Our patient had agenesis of the right ICA and left
middle cerebral artery infarction. Agenesis of the right ICA was
confirmed when the bone window in the CT scan of the brain
showed no carotid canal, although it was interpreted as total
occlusion of the right ICA in the initial MRI. The presence of
ICA is necessary for the development of the carotid canal, the
absence of which can confirm ICA agenesis. It is a rare condition
that can be erroneously interpreted as stenosis or occlusion in
case of insufficient clinical experience. Although our patient had
agenesis of the right ICA and left MCA infarction, his clinical
condition was not very severe. This was thought to be associated
with the well-developed collateral circulation due to cerebral
vascular anomaly. The fact that the patient remained
asymptomatic until the age of 65 years supports the well-
development of collateral circulation in these patients.
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While collateral flow through the Willis circle is usually
sufficient to prevent cerebral ischemia during carotid clamping,
an incomplete and dysfunctional circle poses increased risk [9,
10]. Agenesis of the ICA is a rare condition that alters the
collateral circulation in the circle. Cross-clamping the side with
ICA during surgery in a patient with ICA agenesis can disrupt
the blood supply of the whole brain, causing irreversible damage.
Ultrasonography, an easy and inexpensive method, can be used
to monitor ICAs to prevent possible complications in surgical
procedures as a protective factor in reducing the risk of possible
cerebrovascular complications. The other ICA should be
checked, especially in the presence of a dolichoectatic ICA, as in
our patient.
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