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EDITORIAL

Our dear readers,

We are proud to publish the third issue of our journal for 2021 with 15 articles. In this issue, there are 11
original articles, 2 case reports, one letter to the editor, and one upto-date and comprehensive review that we
think will attract your attention. We increase the scientific quality of our journal day by day.Our goal is to
improve our publication quality day by day with the support of all our writers and readers and to appeal to
a wider readership. Principally, we want to contribute to international literature at an increasing level and to
increase the success bar of our journal by entering indexes such as PubMed, SCI and SCI-Expanded. I would
like to thank all authors for submitting articles contributing to both domestic and international literature
with their comprehensive scientific content for publication in our journal. I would also like to thank our
referees and editors who gave us their precious time. We hope that this issue will be useful to our readers.

Sincerely yours.

Assoc. Prof. Dr. Kenan CADIRCI
Assoc. Editor
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Thromboprophylaxis decreases the risk of pulmonary embolism
in COVID-19
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ABSTRACT

Aim: Pulmonary embolism caused by micromboli and microthrombuses might be associated with increased mortality and
morbidity in COVID-19. Routine thromboprophylaxis application might contribute to clinical recovery by reducing the risk
of pulmonary embolism. In this study, the effects of thromboprophylaxis on clinical outcomes were investigated by examining
the rates of computed tomographic angiography requests for the differential diagnosis of pulmonary embolism in the patients
with COVID-19.

Material and Method: Patients who underwent computed tomography (CT) between 10 March and 25 May 2020 in our
hospital were retrospectively analysed. Patients who received simultaneous PCR tests during CT examination were included
in the study. In the follow-up of these patients, rates of pulmonary CT angiography request with the suspicion of pulmonary
embolism and it’s were investigated.

Results: During the study period, thorax CT was performed in 11142 patients and pulmonary CT angiography was performed
in 161 (1.4%) of them. Ninety-nine patients who were performed CT angiography and PCR test during the hospitalization
period were included in the study. PCR test was positive in 22% (n=21) of the patients (22%) and pulmonary embolism was
detected in 6 of them (6.3%). PCR test was negative in 74 patients (78%) and 17 (17.9%) had pulmonary embolism.
Conclusion: Routine thromboprophylaxis contributes to the treatment of COVID-19 by preventing the development of
microthrombosis and thrombotic complications in the respiratory system.

Keywords: COVID-19, Coronavirus, pulmonary embolism, thrombosis

INTRODUCTION

COVID-19, originating from China, has been declared
a pandemic in the short term and has become a disease
that threatens the whole world and changes life habits.
Tendency to thrombosis increases in the etiopathogenesis
of the disease. Abnormal blood clotting and thrombosis
have been reported as a predictive factor for the poor
prognosis (1). In COVID-19, similar to SARS CoV,
thrombosis might develop in small and medium-sized
pulmonary arteries (2). The disease is characterized by
pulmonary involvement and pulmonary embolism might
worsen the clinical course (2,3). Pulmonary embolism
was detected in 23-37% of critically ill patients with
COVID-19 (4,5).

Corresponding Author: Murat Ugur, drmugur@gmail.com
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In Turkey, according to the treatment algorithm,
determined by the Ministry of Health, it was aimed
to avoid the complications related to thrombosis by
prophylaxis with low molecular weight heparin to every
hospitalized patient, besides hydroxychloroquine (6).
Pulmonary computed tomography (CT) angiography
is a diagnostic imaging method for the diagnosis of
pulmonary embolism. It is the first applied diagnostic
method to confirm the diagnosis in case of doubt. In
this study, number of pulmonary CT angiography and
rates of pulmonary embolism were evaluated in our
hospital, which is a pandemic hospital in the fight against
COVID-19.
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MATERIAL AND METHOD

Patients who underwent computed tomography (CT)
between 10 March-25 May 2020 in our hospital were
evaluated retrospectively. Patients older than 18 years
old and who underwent PCR testing for COVID-19
concomitant to chest CT were included in the study.
Patients under the age of eighteen and not performed
PCR testing were excluded from the study. Patients, who
were performed thorax CT, were determined from the
patients’ files. Pulmonary CT angiography examination
rates with the suspicion of pulmonary embolism were
evaluated. The study was carried out with the permission
of Scientific Researches Ethics Committee of Sancaktepe
Sehit Prof. Dr. ilhan Varank Education and Research
Hospital (Date: 19.09.2020, Decision No: 2020/1). All
procedures were performed adhered to the ethical rules,
and principles of the Helsinki Declaration.

Samples were taken for PCR test from all patients, who were
admitted to our hospital with the suspicion of COVID-19,
during the pandemic period. According to the our hospital
criteria, thorax CT was performed in the patients with signs
of pulmonary involvement or all hospitalized patients due
to its high sensitivity and low specificity in the diagnosis of
COVID-19 (7). Since thorax CT was not planned without
PCR testing from any COVID-19 suspected patient,
patients who underwent thorax CT without PCR testing
were excluded from the study.

Patients with the diagnosis of COVID-19 were treated
according to the treatment algorithms of the Ministry
of Health (6). While hydroxychloroquine treatment was
started routinely in all patients, low molecular weight
heparin was added to the routine treatment since April
12. Before this date, prophylactic thromboprophylaxis was
applied to immobile patients, patients with moderate-to-
severe respiratory failure and patients necessitating intensive
care unit. In patients with severe respiratory distress, low
molecular heparin was administered with treatment dose.
The data were analyzed in Microsoft Office Excel.

RESULTS

In our hospital, 11,142 thorax CT was performed between
March 10 and May 25, 2020. Pulmonary CT angiography
was performed in 161 (1.4%) of these patients. PCR test was
not requested in 62 of the patients underwent pulmonary
CT angiography were not suspected of Covit-19. Pulmonary
CT angiography was done in 99 patients with PCR tests
due to suspicion of pulmonary embolism. Four of the
pulmonary CT angiographies were non-diagnostic. PCR
test was positive in 21 (22%) of the remaining 95 patients,
and pulmonary embolism was detected in 6 (6.3%) of them
(Figure 1-2). PCR was negative in 74 (78%) of which 17
(17.9%) had pulmonary embolism.
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Figure 1. Central and peripheral ground glass opacities and
consolidation compatible with COVID-19 pneumonia in thorax CT.

Figure 2. Pulmonary CT angiography of massive pulmonary
thrombus in left main pulmonary artery.

Table 1. Results of the pulmonary CT angiography in the

hospitalized patients with the diagnosis of COVID-19.

Positive Negative
Pl Pulmonary Total
Embolism L
. Embolism in CT
el Angiograph
Angiography glography
PCR positive 6 15 21
CT undefined 2 5 7
CT compatible
for COVID-19 3 7 10
CT incompatible 1 3 4
for COVID-19
PCR negative 17 57 74
CT undefined 3 11 14
CT compatible
for COVID-19 10 7 17
CT incompatible
for COVID-19 4 39 3
Total 23 72 95
CT: Computerized tomography
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DISCUSSION

Routine thrombosis prophylaxis in the treatment of
COVID-19 contributes to the clinical course by preventing
the development of micro-emboli in the patients. In our
hospital, thromboprophylaxis was applied to the patients
with COVID-19 depending on the algorithms of the
Ministry of Health (6). As a result of routine prophylaxis,
pulmonary CT angiography request was found to be quite
low due to the suspicion of pulmonary embolism.

COVID-19 might cause arterial and venous thrombosis
directly or by causing endothelial damage due to infection,
inflammation, immobilization and hypoxia (2-8). The
coronovirus might affect many organs, including the
lung, heart, vascular system, kidney and intestine through
the angiotensin converting enzyme 2 (ACE-2) receptor
(2,6,11). COVID-19 activates the renin-angiotensin system
(RAS) by binding to ACE-2 receptors. Thus, it increases the
tendency to thrombosis by increasing platelet adhesion and
aggregation (9). Also, inflammatory cytokines secreted due
to the disease might activate the coagulation cascade, causing
thrombosis (1). Cytokine storm might play an important
role in initiating and promoting thrombosis in arteries
and veins (12). Cytokine storm in sepsis might damage
monocytes and endothelial cells, causing disseminated
intravascular coagulation (DIC) (13). Prevention of cytokine
storm might reduce the risk of thrombosis in patients with
COVID-19 and alleviate the progression of the disease (12).
Thromboprophylaxis with low molecular heparin decrease
the risk of embolic events with its anticoagulant effect and
might help to decrease the risk of cytokine storm with its
anti-inflammatory effect (14).

Acute respiratory distress syndrome (ARDS) is not
the only pathology in pulmonary involvement of
COVID-19, microvascular thrombosis also plays a role
in pathogenesis (2). Complement accumulation in the
vascular bed, which is an important feature of many micro
thrombotic syndromes such as antiphospholipid antibody
syndrome, atypical hemolytic uremic syndrome, purpura
fulminant, was also reported in COVID-19. Complement
accumulation might be accompanied by septal capillary
injury in COVID-19 (14).

Hypercoagulability develops and D-dimer increases in the
COVID-19 patients with progressed respiratory infection.
Prothrombin time (PT) becomes longer and platelet level
decreases as the disease becomes serious. Free thrombin,
which is not controlled by natural anticoagulants in
circulation, activates platelets and stimulates fibrinolysis.
Accordingly, levels of D-Dimer and fibrin degradation
products (FDP) increase (13). D-dimer and FDP levels
were found significantly elevated in patients who were lost,
suggesting a common coagulation activation, irregular
thrombin production, impaired natural anticoagulants

and fibrinolysis might be effective in the pathogenesis of
the disease (15). Early recognition of thrombosis or routine
prophylaxis will contribute to improve the clinical outcome
of the patients. Thromboprophylaxis in COVID-19
patients is recommended for all hospitalized patients
in Turkey country since April with recommendation of
scientific committee of Ministry of Health (6). Routine
prophylaxis decreases the thrombogenic effect of
the virus by preventing deep venous thrombosis and
related complications due to immobilization along with
microemboli that might develop in the pulmonary system.

In the standard approach to the hospitalized patients,
anticoagulant therapy is not routinely recommended for
mobile patients. Patients with COVID-19 are at risk for
venous thrombosis due to the severity of the infection and
immobilization. Risk of venous thrombosis in hospitalized
cases with COVID-19 was reported as 40% (8, 17). It has
been reported that venous thrombosis was developed
in 25% of ICU patients without prophylaxis (1). In the
evaluation of 184 patients with COVID-19, thrombosis was
detected in 1/3 of intensive care patients despite standard
prophylaxis, and segmental or subsegmental pulmonary
embolism was found in 80% of venous thrombosis (3).

Anticoagulation to be started early term in COVID-19
patients contributes to prognosis by reducing the risk
of micro-thrombus. (11,13). It is suggested that to apply
prophylactic anticoagulants to all hospitalized patients with
the diagnosis of COVID-19, to perform CT angiography
in the patients with suspicion of pulmonary embolism,
and to use therapeutic dose of LMWH if CT examination
was not possible (2). Thrombophylaxis was applied only to
immobile patients, as in other diseases, at the beginning of
the fight against COVID-19. Upon the determination of
the microthrombosis and microemboli caused by the virus,
thromboprophylaxis is recommended to all hospitalized
patients in our country since April (6). In Turkey, in the
comparison with other European countries, earlier reduction
of intensive care unit need, number of hospitalization and
COVID-19 patients, might be associated with starting
LMWH in all hospitalized patients.

Dependingontheriskoftransmissionandgeneral condition
of the patient, the examinations tests to be performed
in COVID-19 patients may be restricted. Changes of
D-dimer levels might be caused by hypercoagulability
or severity of the disease (9). Since the D-dimer levels,
which is used for differential diagnosis of thrombosis,
might be increased by direct effect of COVID-19, it
cannot be used to diagnosis of thrombosis in COVID-19.
Therefore, pulmonary CT angiography is appropriate for
clinical suspicion of pulmonary embolism. Increasing the
anticoagulant dose to the therapeutic dose might prevent
progression of the disease in the patients with moderate
and severe symptoms. As a result of routine prophylaxis
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in our hospital, only 1.4% of our patients required CT
angiography with suspicion of pulmonary embolism and
only 24% of these patients had pulmonary embolism.
Considering that CT angiography was performed only in
patients with highly suspicion of pulmonary embolism
in order to decrease the risk of transmission during the
pandemic period, this rate might be considered as an
indication that thromboprophylaxis significantly reduces
the risk of pulmonary embolism in COVID-19.

Limitation of the study is data loss due to the nature of the
retrospective study. Although LMWH treatment has been
routine since April, it was not known how many patients
who have undergone CT angiography with the suspicion
of pulmonary embolism were used prophylaxis. The
cases with pulmonary embolism and severe COVID-19
infection, who were admitted to the emergency department
in serious condition and directly transferred to the
intensive care unit, might not be diagnosed. However, in
the evaluation of the need and results of CT angiography
rates, it might be considered that routine prophylaxis
with LMWH reduces the clinical suspicion of pulmonary
embolism in COVID-19.

CONCLUSION

COVID-19is adisease, characterized by respiratory system
involvement, and severity of the disease is associated with
microthrombosis and microembolism in pulmonary artery
or other vascular beds. Adding thromboprophylaxis to the
treatment of the COVID-19 contributes positively to the
clinical course by reducing the risk of venous thrombosis,
which might cause pulmonary embolism, and thrombosis
that might develop in the pulmonary arteries.
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ABSTRACT

Background: There is a growing concern in inflammatory parameters that are commonly used in routine practice and can be
measured cost-effectively for predicting mortality community-acquired pneumonia (CAP), acute-attack chronic obstructive
pulmonary disease (COPD), and acute pulmonary thromboembolism (PTE). Red blood cell distribution width (RDW) is a
significant parameter indicating the heterogeneity of the size of red blood cells (RBCs). The present study was designed to
compare RDW levels among patients that were hospitalized due to CAP, acute PTE, and acute-attack COPD, all of which are
characterized by persistent inflammation, and to investigate the role of RDW in predicting 30-day mortality.

Material and Method: The RDW levels measured on admission in all three groups were evaluated retrospectively.

Results: The 554 patients comprised 320 (57.76%) men and 234 (42.24%) women with a mean age of 67.074+14.73 years.
The patients comprised 92 (16.6%) CAP, 265 (47.8%) acute PTE, and 197 (35.6%) acute-attack COPD patients. Mean RDW
was 14.42%+2.73% (range, 3.77-28%) while it was 14.88%+3.30% in the CAP group, 13.21%+2.77% in the COPD group, and
15.15%+2.12% in the PTE group. In the COPD, CAP, and PTE groups, RDW levels were significantly higher in patients with
30-day mortality compared to those without mortality (p=0.008, p=0.020, and p<0.05, respectively).

Conclusion: RDW is a practical, inexpensive and automatically reported blood test parameter which can be used along with
scoring systems in the prediction of prognosis and ICU requirement and also in the follow-up of patients with diseases that are
characterized by persistent inflammation in their pathophysiology.

Keywords: Red blood cell distribution width, community acquired pneumonia, pulmonary thromboembolism

INTRODUCTION

Community-acquired pneumonia (CAP) is an of paramount importance for reducing mortality and

inflammatory disease caused by bacteriologic infection of
the lung parenchyma, and pulmonary thromboembolism
(PTE) is a disease characterized by clinical manifestations
of the blockage of the pulmonary artery (1-3). Chronic
obstructive pulmonary disease (COPD) is a common,
preventable and treatable disease that is characterized by
persistent respiratory symptoms and airflow limitation
caused by airway and/or alveolar abnormalities arising
from significant exposure to harmful particles or gases.
Acute exacerbations of COPD are diagnosed when
specific symptoms including increased sputum volume
and dyspnea worsen beyond day-to-day variability.
In these diseases, early diagnosis and treatment are
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morbidity. Recently, there is a growing concern in
inflammatory parameters that are commonly used in
routine practice and can be measured cost-eftectively for
predicting mortality in CAP, acute PTE, and acute-attack
COPD (4).

Red blood cell distribution width (RDW) is a significant
parameter indicating the heterogeneity of the size of
red blood cells (RBCs) as well as their morphology.
RDW is a simple, cost-effective, routinely measured,
and automatically reported blood test parameter. RDW
elevation has been shown to be associated with the
increase in oxidative stress and other inflammatory
markers such as C-reactive protein (CRP). Moreover,
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in acute PTE, elevated RDW has been associated with
mortality and this association has been attributed to acute
inflammation and also to alterations in blood viscosity
(5). Han et al. (6) evaluated the RDW levels measured
on admission and at 24 h after presentation in patients
with acute PTE and reported that the group with elevated
RDW levels had higher mortality rates. In the CAP
requiring hospitalization, RDW levels have been shown
to vary significantly among patients and these variations
have been associated with prognosis, mortality, and
severity of clinical profile. In a retrospective study, the
elevated RDW level in CAP was found to be a predictor
of intensive care unit (ICU) requirement and mortality
(7). Another retrospective study evaluated 442 patients
with acute-attack COPD and revealed that increased
RDW was independently associated with in-hospital and
one-year mortality (8). Another study evaluated a total
of 36,532 patients hospitalized in ICU and reported that
an elevated RDW level measured on admission was a
significant independent risk factor for in-hospital and
4-year mortality (6-9).

The present study was designed to compare RDW levels
among patients that were hospitalized due to CAP, acute
PTE, and acute-attack COPD, all of which are characterized
by persistent inflammation, and to investigate the role of
RDW in predicting 30-day mortality.

MATERIAL AND METHOD

Ethics committee approval was received for this study
from the Clinical Trials Ethics Committee of Ankara
Chest Diseases and Chest Surgery Education and
Research Hospital (Date:19.12.2019, Decision No:654).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki. The retrospective study included a total of 554
patients that were hospitalized in our Chest Diseases
outpatient clinic and ICU due to CAP, acute-attack COPD
or acute PTE within 24 h after admission to emergency
service. The 554 patients comprised 92 (16.6%) CAP and
265 (47.8%) PTE patients who were diagnosed and treated
based on international guidelines and 197 (35.6%) stable
COPD patients who were diagnosed, graded, and treated
based on GOLD (Global Strategy for the Diagnosis,
Management and Prevention of Chronic Obstructive
Pulmonary Disease) guidelines (1-4). Exclusion criteria
were as follows: age below 18 years, pregnancy, a diagnosis
of diseases other than COPD, PTE, and CAP, history of
blood transfusion, intradermal or oral iron, vitamin B12,
and folic acid use. The APACHE II (Acute Physiology
and Chronic Health Evaluation II) scores of the patients
hospitalized in ICU were retrieved from patient records.
All the patients included in the study had undergone a
complete blood count (CBC) examination within the
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first 4 h after admission to the clinic or ICU and had
been followed up for 30-day mortality. CBC examination
was performed photo metrically using a BC-6800 auto
analyzer. Normal reference ranges for hemoglobin (HGB),
hematocrit (HCT), platelet (PLT) count, and RDW were
accepted as 12-16 g/dL, 40-54%,142-424 103/uL, and 11.6-
17.2%, respectively.

Statistical Analysis

Statistical analyses were performed using SPSS version 15.0
(SPSS, Inc.; Chicago, IL, USA). Demographic data related
to patients and control subjects were expressed as numbers,
percentages, median values, and min-max values. Data
were presented as mean + standard deviation (SD) and
median (range) for continuous variables and as frequencies
(percentiles) for categorical variables. The Shapiro-Wilk
test was used to assess the normal distribution of the
variables. Nonparametric categorical parameters were
analyzed using the Chi-square test, and nonparametric
dependent ordinal parameters were analyzed using the
Wilcoxon test. Independent nonparametric or parametric
values were analyzed using the Mann-Whitney U test or
student t test. RDW level affecting the 30-day mortality was
determined using logistic regression analyses.ROC curves
analysis was used to determine cut-off values in relation
to mortality of RDW levels. p value 0.05 was considered
statistically significant.

RESULTS

The 554 patients comprised 320 (57.76%) men and 234
(42.24%) women with a mean age of 67.074+14.73years.
The patients comprised 92 (16.6%) CAP, 265 (47.8%) acute
PTE, and 197 (35.6%) acute-attack COPD patients. Mean
age was 69.63+15.44, 71.57+10.54,and 62.79+15.95years
in CAP, COPD, and PTE patients, respectively, and no
significant difference was found among the three groups
with regard to mean age (p=0.831). Of all patients, 133
(24%) patients were hospitalized in ICU and had a mean
APACHE II score of 23.79+7.26 (range, 8-44). The median
APACHE 1I score in the CAP group was 29.00 and was
significantly higher than the scores in COPD and PTE
groups (p<0.001).Thirty-day mortality occurred in 49
(8.84%) patients and the mortality rate in the CAP group
(n=36; 6.50%) was significantly higher than that of other
groups (p<0.001). Table 1 presents the demographic
characteristics, mortality rates, clinical and ICU
hospitalization rates, CURB-65 scores in CAP patients, and
GOLD stages in COPD patients.In the CAP group, the 30-
day mortality rate increased as the CURB-65 (Confusion
Urea Respiratory Rate Blood Pressure-65) score increased
(p<0.001). The use of LTOT and NIMV at home and the
grading of patients with the new combined GOLD staging
had no significant effect on 30-day mortality (p=0.366,
p=0.968, and p=0.520, respectively).
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Table 1. Demographic and clinical characteristics

Groups MeantSD  Median
CAP 69.63+15.44 73.00
Age (years) Acute-attack COPD 71.57£10.54  71.00
AcutePTE 62.79+15.95 63.00
Total 67.07£14.73 69.00
Variables n(%)
CAP 92 (16.6)
Groups Acute-attack COPD 197 (35.6)
p AcutePTE 265 (47.8)
Total 554 (100)
Male 55 (59.8)
Gender Ll Female 37 (40.2)
Male 147 (74.6)
Acute-attack COPD Female 50 (25.4)
Male 118 (44.5)
Acute PTE Female 147 (55.5)
Male 320 (57.8)
Total Female 234 (42.2)
. CAP 43 (46.7)
}?c:lstpiiztlll?;;tion Acute-attack COPD 188 (95.4)
P Acute PTE 190 (71.7)
CAP 55 (59.7)
Comorbidities Acute-attack COPD 111 (56.3)
Acute PTE 70 (26.4)
Total 236 (42.5)
CAP 49 (53.3)
ICU Acute-attack COPD 9 (4.6)
hospitalization ~ Acute PTE 75 (28.3)
Total 133 (24)
CAP 36 (39.1)
. Acute-attack COPD 5(2.5)
Siealy Acute PTE 8 (3)
Total 49 (8.84)
2 22 (23.9)
. 3 30 (32.6)
Pneumonia CURB-65 score 4 23 (25.0)
5 17 (18.5)
A 33 (16.8)
B 71 (36.0)
COPD GOLD stage C 43 (21.8)
D 50 (25.4)
CAP: Community-acquired pneumonia, COPD: Chronic obstructive pulmonary
disease, PTE: Pulmonarythromboembolism, ICU: Intensive care unit, CURB-65:
Confusion Urea Respiratory Rate Blood Pressure-65, GOLD:Global Strategy for the
Diagnosis, Management and Prevention of Chronic Obstructive Pulmonary Disease,
SD: Standard deviation

Table 2. Red blood cell distribution width levels

RDW

Groups

Mean+SD Median Min-Max
CAP 14.88+3.30 14.65 10.18-28.00
COPD 13.21+2.77 12.48 3.77-23.10
PTE 15.15+2.12 14.60 9.70-23.50
Total 14.42+2.73 14.00 3.77-28
RDW: Red blood cell distribution width, CAP: Community-acquired pneumonia,
COPD: Chronic obstructive pulmonary disease, PTE: Pulmonary thromboembolism

Table 3. Correlation between GOLD stages, use of LTOT and
NIMV and RDW

Variables n % RDW (%) P
25 10.86
A 33 50 11.78
75 12.85
25 11.19
B 71 50 12.49
14.44
COLD » 0.061
SEEED 25 12.61
© 43 50 11.56
75 12.61
25 11.76
D 50 50 12.78
75 15.12
25 11.93
Yes 38 50 13.43
75 15.11
LTOT 0.007
25 11.19
No 159 50 12.17
75 14.44
25 12.05
Yes 17 50 13.61
75 15.47
NIMV 0.067
25 11.22
No 180 50 12.24
75 14.50
GOLD: Global Strategy for the Diagnosis, Management and Prevention of Chronic
Obstructive Pulmonary Disease, LTOT: Long-term oxygen therapy (LTOT), NIMV:
noninvasive mechanical ventilation (NIMV) at home

In the CBC examination performed within the first 4 h
after admission, the PLT counts and HGB, HCT levels
were normal in 90.8%, 65.16%, and 60.64% patients in
the CAP, COPD, and PTE groups, respectively. Table 2
presents the laboratory parameters of the CAP, COPD
and PTE group.RDW was significantly higher in the
PTE group compared to other groups (p<0.001). In the
CAP group, mortality-associated RDW increased as the
CURB-65 score increased (p<0.05). In the COPD group,
no significant difference was found between the patients
using and not using NIMV at home with regard to RDW
(p=0.067), whereas RDW was significantly higher in
patients using LTOT at home compared to patients not
using it (p=0.007). No significant relationship was found
between the new combined GOLD staging and RDW
(p=0.061) (Table 3).

In the COPD, CAP, and PTE groups, RDW levels were
significantly higher in patients with 30-day mortality
compared to those without mortality (p=0.008,
p=0.020, and p<0.05, respectively) (Table 4).When the
RDW levels relationship with mortality was evaluated
by logistic regression analysis, it was determined that
it increased 0.530 times in CAP, 0.731 times in COPD
and 0.759 PTE groups (Table 5).In the ROC analysis,
a RDW value below 15.45 % predicted independent
mortality with a sensitivity of 75.5% and specificity of
74.1% (Table 6, Figure 1).
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Figure 1. Effect of RDW in predicting 30-day mortality

Table 4. Relationship between RDW and 30-day mortality

DISCUSSION

Community-acquired pneumonia (CAP), acute
PTE, and COPD area leading cause of mortality and
morbidity in clinical practice of chest diseases. In
patients with acute PTE, 1- to 3-month mortality rates
range between 5.4-15% and these rates may reach up
to 50% in the presence of hypotensive shock (10).
Repeated acute exacerbations of COPD lead to reduced
lung function as well as repeated hospitalization, and
increased mortality and morbidity (11). In-hospital
mortality rate has been reported as 6.7% while short-
term mortality rates vary between 1.8% and 20.4%
(12). In CAP, however, short-term mortality rates vary
between 2.4% and 34.6% and may reach up to 30% in
patients requiring ICU and in patients with increased
CURB-65 scores Scoring systems such as CURB-65
and pneumonia severity index (PSI) are commonly
used for assessing disease severity and requirement of
hospitalization and ICU admission (13,14). In our study;,
the overall mortality rate was 8.84% and the CAP group
had the highest mortality rate (39.1%) among others.
This high rate could be attributed to the high ICU
admission rate (53.3%) and the high mean age among
our patients. Due to the retrospective nature of our
study, only CURB-65 scores were available for our CAP
patients. It is commonly known that the severity of CAP

Variables n ;’/; Rlzyz;%) P increases as the CURB-65 scores increase. In our study;,
Yes 5 50 16.36 we also found that the mortality rate increased as the
égl}t)%-attack Dol 7> 1700 0e|  CURB-65 scores increased. Nevertheless, the mortality
S 2(5) gg; rate in our COPD patients (2.5%) was remarkably lower
75 12.32 than those reported in the literature, which could be
25 14.85 associated with the lower ICU admission rate in this
e 8 5(5) }g'gg group as well as the lower prevalence of GOLD C and
Acute PTE  Mortality 35 1360 %020 D stages and the lower rate of patients using LTOT
No 257 50 14.60 and NIMV at home. However, unlike in other studies,
75 1620 the 30-day mortality in our PTE patients (3%) was
Yes 36 ég 12‘51; remarkably lower than those reported in the literature.
CAP Mortality Z 1?2(5) <0.05 - . . .
A 75 14.95 95% CI for EXP(B)
25 15.45 WALD P OR Lower Upper
Yes 49 50 16.60
75 1895 CAP 22057  <0.001  0.530 0.406 0.691
Total Mortality <0.05
25 12.32 COPD 5.074 0.024 0.731 0.557 0.960
No °0° 20 1380 PTE 4131 0042 0759 0582  0.990
COPD: Chronic obstructive pulmonary disease, PTE: Pulmonary thromboembolism, RDW: Red blood cell distribution width, CAP: Community-acquired pneumonia,
CAP: Community-acquired pneumonia COPD: Chronic obstructive pulmonary disease, PTE: Pulmonary thromboembolism
AUC p 95% CI Cut off Sensitivity % Specificity %
CAP 0.885 <0.001 0.819 0.951 15.25 77.8% 76.6%
COPD 0.836 0.010 0.768 0.904 15.00 80.0% 78.8%
PTE 0.746 0.018 0.604 0.887 15.55 75.0% 69.5%
All patients 0.810 0.026 0.759 0.862 15.45 75.5% 74,1%
RDW: Red blood cell distribution width, CAP: Community-acquired pneumonia, COPD: Chronic obstructive pulmonary disease, PTE: Pulmonary thromboembolism
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Studies investigating systemic inflammatory diseases
have shown elevated RDW levels, which are known to
indicate dysregulation of erythrocyte homeostasis and
abnormal erythrocyte survival and to occur in response
to the underlying mechanism of telomere shortening,
oxidative stress, and inflammation (15,16).Recently,
there has been a growing interest in the role of RDW
in predicting short- and long-term mortality in patients
with CAP, acute-attack COPD, acute PTE, and sepsis,
all of which have persistent inflammation in their
physiopathology (6,17,18). Studies evaluating CAP
patients have shown that RDW is associated with the
severity of clinical profile and could be an independent
risk factor for predicting the prognosis, short-term
mortality, and ICU requirement. RDW shows time-
dependent variation due to the fact that each RBC
circulates for 100-120 days due to in these patients
groups, in particular, it has beeb suggested that repeated
measurement of RDW durinh hospitalization (7,19,20).
A previous study evaluated patients with acute-attack
COPD and reported that on-admission RDW levels
were significantly higher in patients receiving LTOT and
NIMV at home (21). Another study evaluated patients
with acute-attack COPD and revealed that increased
RDW was a significant independent risk factor for
COPD at a cut off value of 213.75% (9). Tertemiz et al.
(22) revealed that increased RDW levels established a
positive correlation with the severity of clinical profile
and a negative correlation with pulmonary function
tests. A retrospective study evaluated 309 patients with
acute PTE and found increased RDW levels in the
mortality group.In all the studies abovementioned, the
physiology of increased RDW has not been elucidated.
Nevertheless, in some studies, this increase has been
attributed to neutrophil activation induced by increased
oxidative stress in CAP, to intermittent hypoxemia in
PTE, and to hypoxemia and reduced lung function
in COPD (23,24). In the present study, we aimed
to compare RDW levels among patients that were
hospitalized due to CAP, acute PTE, and acute-attack
COPD, all of which are characterized by persistent
inflammation. The results indicated that the RDW levels
were significantly higher in PTE patients compared to
other patients (Table 2). The incidence of alterations in
blood viscosity and intermittent hypoxemia is higher in
acute PTE compared to CAP and acute-attack COPD,
which is associated with the physiology of the disease
and explains the high mean RDW level. In our COPD
patients, RDW was significantly higher in patients
using LTOT at home compared to patients not using
it (p=0.007) and this finding was considered to be
associated with increased erythropoetine secondary to
hypoxia and also with oxidative stress (16,21,25). On the
other hand, in our study, only a small proportion of our

COPD patients (8.6%) were using NIMV at home and
no significant difference was found between the patients
using and not using NIMV at home with regard to
RDW (p=0.067). The absence of a significant difference
could be attributed to the fact that patients with
hypoxemic or hypercapnic respiratory failure could not
be identified since no evaluation could be performed on
the arterial blood gas parameters that were measured
simultaneously with RDW due to the retrospective
nature of our study.In our study, unlike in other studies
in the literature, no significant relationship was found
between the new combined GOLD staging and RDW
in patients with stable COPD (p=0.061). Although the
staging procedure was performed in the patients within
the last one year, no standardization could be achieved
due to the retrospective nature of the study and the
absence of standardization was considered to affect the
results of the study.

Our study was limited in several ways. First, the study
was a single-center and retrospective study. Second, RDW
levels were only measured during hospital admission
and these measurements were not standardized, baseline
RDW levels (i.e. pre-admission levels) were not measured
in the patients, and no serial measurement was performed.
Third, prediction of mortality was limited to 30 days and
no data could be retrieved regarding specific causes of
death due to the retrospective nature of the study.

CONCLUSION

Red blood cell distribution width is a practical,
inexpensive and automatically reported blood test
parameter which can be used along with scoring systems
in the prediction of prognosis and ICU requirement
and also in the follow-up of patients with diseases that
are characterized by persistent inflammation in their
pathophysiology.
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ABSTRACT

Objective: Obstructive sleep apnea (OSA) is a significant comorbidity in patients with idiopathic pulmonary fibrosis
(IPF). This study aimed to evaluate the demographic and clinical characteristics of patients with and without IPF, and their
polysomnographic features according to the presence and severity of OSA.

Material and Method: A total of 52 cases (29 patients hospitalized for IPF and 23 controls without IPF) admitted to the sleep
laboratory with suspicion of OSA were included. Demographic, clinical data and results of polysomnographic studies were
recorded from the patients’ self-reports and hospital records.

Results: The distribution of sex was similar (p=0.775) between the patient and control groups; however, the patients with IPF
were older than the controls (68 vs. 57 years, p=0.003). The rate of current smokers was higher among the controls (p=0.003),
whereas dyspnea (p<0.001), headache (p=0.005), congestive heart failure (p=0.013), pulmonary hypertension (p<0.001),
number of previous hospitalizations (p<0.001), and dust exposure (p=0.028) were more frequent in the IPF group. The median
sleep time with Oz saturation below 90% was significantly higher in the IPF group (p<0.001). Among overall study population,
40 patients had OSA of whom 10 had mild, 15 had moderate, and 15 had severe OSA.

Conclusions: The co-existence of IPF significantly worsened the polysomnographic features of the patients with OSA. Further
studies are needed to clarify the underlying mechanisms and to determine the optimal interventions to increase sleep quality
of IPF patients.

Keywords: Idiopathic pulmonary fibrosis, obstructive sleep apnea, polysomnography, severity, hospitalization

INTRODUCTION

Obstructive sleep apnea (OSA) is a chronic disorder
characterized by recurrent collapse of the upper airways
during sleep and is seen in about 2-4% of the general
population (1) and in about 20% of the elderly (2). The
prevalence of OSA is dramatically increased in idiopathic
pulmonary fibrosis (IPF), which is the most common
type of idiopathic interstitial pneumonia (3). Based on
the currently available literature data, about 50-90%
of patients with IPF may suffer from OSA (4). It has a
progressive course with a poor prognosis; the median
survival is approximately three to four years (3). Besides,
there is evidence that the severity of OSA is increased in
patients with IPFE. Previous studies showed that moderate-
severe OSA, in which the apnea-hypopnea index is
greater than 15 events per hour, was more frequent in IPF
patients than that in the individuals without IPF (5,6).
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In previous years, professional associations including
the American Thoracic Society, European Respiratory
Society, Japanese Respiratory Society, and Latin
American Thoracic Association have declared that
OSA is a significant comorbidity for IPE, which has to
be treated effectively as a primary goal (5,7,8). Recent
studies showed that OSA treatment with continuous
positive airway pressure could slow down the progression
of IPF (5,9). Nevertheless, despite the accumulating
number of studies on the topic, there are still questions
yet to be answered, such as whether the exacerbation and
hospitalization episodes in IPF affect the severity of OSA.
Based on this background, this study aimed to evaluate
the demographic and clinical characteristics of patients
with and without IPE and their polysomnographic
features according to the presence and severity of OSA.
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MATERIAL AND METHOD

This study was conducted at the Department of Chest
Diseasesand Sleep Laboratoryofthe Sultan 2. Abdulhamid
Han Training and Research Hospital, Istanbul, Turkey.
The patients who were admitted to the Department of
Chest Diseases of our hospital between February and
April 2020 due to interstitial lung disease, and who were
stable at the time of assessment, were informed about
the study. Those who gave consent to participate were
included in the study group. Controls were recruited from
the patients admitted to the Sleep Laboratory. The ethical
committee of the Istanbul Health Sciences University of
the Ministry of Health, Umraniye Training and Research
Hospital approved the study protocol (Date: 22/01/2020,
Decision No: B.10.1.TKH.4.34.H.GP.0.01/8).

Polysomnographic studies were done with a 32 channel
Medcare Embla A device. Electroencephalography,
electrooculography, submental and bilateral tibial
electromyography, and electrocardiographic recording
were taken during polysomnographic sleep recordings.
Airflow was measured using a nasal and oral thermistor,
thoracoabdominal motion was measured with a
piezoelectric belt, and saturation was measured using
a pulse oximetry device. Sleep stages, desaturation,
and apnea-hypopnea index (AHI) were calculated in
polysomnography. The patients with an AHI =5 per hour
were diagnosed with OSA syndrome. The severity of
OSA were defined as mild (AHI =5 but <15 per hour),
moderate (AHI >15 but <30 per hour), and severe (AHI
>30 per hour).

Demographic and clinical characteristics were recorded
from the patient records and hospital database
management system. Clinical data included disease-
related characteristics, comorbidities, OSA parameters,
and sleep test measurements. Sleep tests for the patients
with IPF were done after discharge and in the stable
phase of IPE

Statistical Analysis

Descriptive statistics were presented as number and
percentage for categorical variables and median,
minimum and maximum for continuous variables.
Comparisons between independent groups were
made using the Chi-square test for categorical data
(Fisher’s exact test when assumptions were not met)
and the Kruskal-Wallis/Mann-Whitney U test for more
than two/two groups for continuous data. Post-hoc
analyses between independent groups were done with
the Mann-Whitney U test with Bonferroni correction
for numerical variables. All analyses were performed
using PASW 18 (IBM Inc., Chicago, IL, USA), and a
type-I error level of 5% was considered the statistical
significance threshold.
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RESULTS

A total of 52 cases; 29 patients with IPF and 23
controls were included in the study. About one-third
of the patients were females in each group (p=0.775).
The median age of the patients was higher than the
controls (68 vs. 57 years, p=0.003). Comparisons of
demographic characteristics revealed that the median
BMI (p=0.007) and rate of smokers (p=0.003) were
higher in the control group, whereas dyspnea (p<0.001),
headache (p=0.005), congestive heart failure (p=0.013),
pulmonary hypertension (p<0.001), number of previous
hospitalizations (p<0.001) and dust exposure (p=0.028)
were more frequent in the patients with IPF (Table 1).

Table 1. Demographic characteristics of the study groups

Controls IPF
(n=23) (n=29) p
Sex, n (%) 0.775
Male 15(65.2) 20 (69.0)
Female 8(34.8) 9 (31.0)
Age, years, median 57 (47-75) 68 (42-91)  0.003
(min-max)
?M.I’ A il 28(24-32)  27(22-32)  0.007
min-max)
Smoking, n (%)
Current smoker 8(34.8) 0 (0.0) 0.003
Ex-smoker 8 (34.8) 17 (58.6) 0.087
Dyspnea, n (%) 6 (26.1) 27 (93.1) <0.001
Headache, n (%) 4(17.4) 16 (55.2) 0.005
Comorbidities, n (%)
Coronary artery disease 2(8.7) 9 (31) 0.086
ﬁtrrr‘l‘;‘;tfl‘llﬁl‘il;amn/ 3 (13) 3(10.3)  1.000
Hypertension 9(39.1) 19 (65.5) 0.058
Diabetes 8 (34.8) 8 (27.6) 0.577
Reflux 6 (26.1) 15 (51.7) 0.061
Congestive heart failure 0 (0.0) 7 (24.1) 0.013
Rheumatoid disease 0(0.0) 5(17.2) 0.059
Pulmonary hypertension 1(4.3) 22 (75.9) <0.001
Hospitalization in intensi
Hopluliationinimienshe 000 104
Dise.ase dul_'ation, years, _ 2(1-12) _
median (min-max)
Number of previous
hospitalizations, median 0 (0-3) 2 (0-8) <0.001
(min-max)
Dust exposure, n (%) 2 (8.7) 10 (34.5) 0.028
Diagnosis, n (%) -
Radiological - 20 (69.0)
Pathological - 9 (31.0)
IPF: Idiopathic pulmonary fibrosis; Q1-Q3: 25th percentile-75th percentile

When the polysomnographic parameters were compared
between patients and controls, the median sleep time
with Oz saturation below 90% (20 (0-90) vs. 2 (0-15);
p<0.001) was significantly higher in the IPF group.
However, the median sleep saturation (93 (92-96) vs. 90
(81-95); p<0.001), the median lowest O: saturation (87
(69-92) vs. 80 (8-90); p=0.023), and the median awake
O: saturation (95 (93-97) vs. 83 (86-96); p<0.001) were
higher in the control group (Table 2).



Anatolian Curr Med ] 2021; 3(3); 198-203

Saylan B. Idiopathic pulmonary fibrosis and obstructive sleep apnea

Table 2. Polysomnographic features of the study groups

Controls _
(n=23) IPF (n=29) P
OSA, n (%) 15(652)  25(86.2)  0.074

Mild 4(26.7) 6(24.0) 0518

Moderate 4(26.7) 11 (44.0)

Severe 7 (46.7) 8 (32.0)
Lo hilag 11(2-42)  20(3-38)  0.433
median (min-max)

Normal, n (%) 8 (34.8) 4(13.8) 0487

Mild, n (%) 4(17.4) 6 (20.7)

Moderate, n (%) 4(17.4) 10 (34.5)

Severe, n (%) 7 (30.4) 9 (31)
Obstructive apneaindex, o} 1550 1g(2-126) 0411
median (min-max)

Normal, n (%) 10 (43.5) 6(20.7) 0.077

High, n (%) 13 (56.5) 23(79.3)
Periodic leg movement
index, median (min-max) 14 (2-52) 9(2-81) et

Normal, n (%) 14 (60.9) 20 (69) 0.542

High, n (%) 9(39.1) 9 (31)
Oxygen use at home, n (%) 6 (20.7) -

. . 290 265

Total sleep time, min, n (%) (200-380) (200-360) 0.337
Hypopnea index, median 8 (1-32) 15(1-32)  0.256
(min-max) ’
Oxygen desaturation index,
%, vecdian (min-max) 7 (1-36) 14(2-33)  0.305
Sle.ep saturation, %, median 93(92-96) 90 (81-95) <0.001
(min-max)
e et O M o, 87(69-92)  80(8-90)  0.023
median (min-max)
Sleep time with saturation
below 90%, min, median 2 (0-15) 20 (0-90)  <0.001
(min-max)
coplee On srimmiion, 56, 95(93-97)  93(86-96) <0.001
median (min-max)
AHI: Apnea-hypopnea index; IPF: Idiopathic pulmonary fibrosis; OSA: Obstructive
sleep apnea; Min-Max: Minimum-maximum

Among the whole group, 40 patients had OSA, and
regarding disease severity, 10 patients had mild, 15
patients had moderate, and 15 patients had severe
OSA. Table 3 summarizes the comparison of basal
demographic characteristics between patients with and
without OSA and mild-moderate-severe OSA patients.
All baseline characteristics were similar according
to the presence and severity of OSA. Comparison of
polysomnographic features according to the severity
of OSA showed a gradual worsening parallel to disease
severity except for sleep saturation (p=0.239) and awake
O: saturation (p=0.268; Table 4).

DISCUSSION

Sleep breathing disorders, particularly OSA, possess a
significant comorbidity burden for patients with IPF
(10). Identifying differences regarding OSA in patients
with and without IPF may provide valuable information
for determining effective interventions that may improve
patients’ quality of life and daily living activities (5). This
study showed that the polysomnographic parameters
that were significantly deteriorated among patients
with IPF were sleep saturation, and awake and asleep
oxygen saturations. Significant decrease in O: saturation,
increase in sleep time with Oz saturation below 90%, and
lower awake O: saturation are expected results, as all
these parameters are associated with the pathophysiology
of IPE Besides decreases in sleep saturation, these
parameters indicate a deteriorated quality of sleep and
poor quality of life (11) in IPE.

Moreover, OSA is not an essential component for altered
sleep quality in patients with IPF since they suffer
from nocturnal hypoxia due to decreased lung volume,
particularly in the supine position in sleep (12). Nocturnal
hypoxia or impaired O: saturation both in sleep and
awake periods, are associated with the physiological
changes in IPE. Still, OSA might also be related to these
changes. Although no causative association was clearly
shown between these two conditions, it was suggested
that they might share common pathways. Previous
studies reported that OSA might be a cause of subclinical
lung injury through inspiratory resistive loads and
forced inspirations against a closed glottis that cause
decreased interstitial pressure, alveolar deformation, and
proinflammatory capillary responses (13-16).

Polysomnographic features of patients in OSA severity
categories were consistent with the grade of OSA. However,
periodic leg movement index, total sleep time, sleep
saturation, and awake O:2 saturations were not associated
with the disease severity in OSA. Among these, similar
awake O: saturations might be expected since patients
with OSA may suffer from daytime fatigue or sleepiness
but not decreased saturations. Nevertheless, previous
studies reported that periodic leg movements and total
sleep time were valuable predictors of disease severity in
OSA. Periodic leg movements are involuntary, repetitive,
stereotypical, and segmental movements, which may be
present in approximately 6% of the general population
and 65% of the older adults over 65 years (17,18). Periodic
leg movements may also accompany sleep disorders,
including OSA (19). Previous studies showed that periodic
leg movement in patients with OSA was associated with
the disease severity and indicated a more risky subgroup
of patients (20). Nevertheless, our results did not support
this conclusion, and the periodic leg movement index was
similar between OSA severity categories in our study.
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Table 3. Characteristics of patients according presence and severity of obstructive sleep
Presence of OSA OSA severity

OSA- OSA+ Mild Moderate Severe

(n=12) (n=40) p (n=10) (n=15) (n=15) p
Sex, n (%)
Male 6 (50.0) 29 (72.5) 0.173 6 (60.0) 11(73.3)  12(80.0)  0.597
Female 6 (50.0) 11 (27.5) 4 (40.0) 4(26.7) 3(20.0)
Age, years, median (min-max) 57 (42-83) 63 (43-91) 0.110 59 (43-91) 67 (47-81) 63 (49-89) 0.527
BMI, kg/m?, median (min-max) 27 (22-30) 27 (22-32) 0921  28(22-32) 26 (23-30) 28(22-32)  0.205
Smoking, n (%)
Current smoker 2 (28.6) 6 (30.0) 1.000 3 (75.0) 1(11.1) 2 (28.6) -
Ex-smoker 5(41.7) 20 (50.0) 0.612 6 (60.0) 6 (40.0) 8 (53.3) 0.587
g{:}f;‘se Sheeifion, e, melbi (- 2 (1-4) 2(1-12) 0.425 4(1-5) 2(1-12) 2 (1-4) 0.371
Previous hospitalization, n (%) 4(33.3) 25 (62.5) 0.102 6 (60.0) 11 (73.3) 8 (53.3) 0.591
Ef:é’ilggs(nﬂg{ﬁ"gx)hosl’“ahzamn’ 0(0-4) 2(0-8) 0033 15(0-6)  2(0-6) 2(0-8) 0.616
E?(;)[;1tallzatlon in intensive care unit, 0 (0.0) 1(2.5) : 0 (0.0) 1(6.7) 0 (0.0) 1.000
Dyspnea, n (%) 4(33.3) 29 (72.5) 0.019 7 (70.0) 12 (80.0) 10 (66.7) 0.749
Headache, n (%) 3 (25.0) 17 (42.5) 0.330 4 (40.0) 7 (46.7) 6 (40.0) 0.918
Comorbidities, n (%)
Coronary artery disease 1(8.3) 10 (25.0) 0.421 0 (0.0) 5(33.3) 5(33.3) 0.161
Atrial fibrillation/Arrhythmia 0 (0.0) 6 (15.0) 0.316 2 (20.0) 2 (13.3) 2 (13.3) 1.000
Hypertension 5(41.7) 23 (57.5) 0.510 5 (50.0) 10 (66.7) 8 (53.3) 0.653
Diabetes 1(8.3) 15 (37.5) 0.078 4(40.0) 6 (40.0) 5(33.3) 0.915
Gastroesophageal reflux disease 4(33.3) 17 (42.5) 0.741 3 (30.0) 7 (46.7) 7 (46.7) 0.653
Congestive heart failure 0 (0.0) 7 (17.5) 0.181 0(0.0) 4(26.7) 3 (20) 0.244
Rheumatoid disease 0 (0.0) 5(12.5) 0.578 3 (30.0) 2 (13.3) 0 (0.0) -
Pulmonary hypertension 2 (16.7) 21 (52.5) 0.046 4 (40.0) 9 (60.0) 8 (53.3) 0.616
Dust exposure, n (%) 0 (0.0) 12 (30.0) 0.047 2 (20.0) 5(33.3) 5(33.3) 0.829
Diagnosis, n (%) 0.076 0.307
Radiological 1(25.0) 19 (76.0) 6 (100.0) 7 (63.6) 6 (75.0)
Pathological 3 (75.0) 6 (24.0) 0(0.0) 4(36.4) 2 (25.0)
BMI, Body mass index; OSA: Obstructive sleep apnea; Min-Max: Minimum-maximum

Table 4. Polysomnographic characteristics according presence and severity of obstructive sleep
Presence of OSA OSA Severity

OSA- OSA+ Mild Moderate Severe

(n=12) (n=40) p (n=10) (n=15) (n=15) p
AHI, median (Q1-Q3) 3 (2-4) 22 (6-42) <0.001 8 (6-11) 20 (15-30) 35 (31-42) <0.001
Normal, n (%) 12 (100) 0 (0.0) <0.001 0(0.0) 0(0.0) 0(0.0) -
Mild, n (%) 0 (0.0) 10 (25.0) 10 (100.0) 0(0.0) 0(0.0)
Moderate, n (%) 0(0.0) 14 (35.0) 0(0.0) 14 (93.3) 0(0.0)
Severe, n (%) 0 (0.0) 16 (40.0) 0(0.0) 1(6.7) 15 (100.0)
Obstructive apnea index, median ;4 24 (2-150) <0.001 6 (2-20) 22(5-126)  40(15-150)  <0.001
(min-max)
Normal, n (%) 12 (100.0) 4(10.0) <0.001 4 (40.0) 0 (0.0) 0 (0.0) -
High, n (%) 0 (0.0) 36 (90.0) 6 (60.0) 15 (100.0) 15 (100.0)
Baileci |ty sovsman it 14 (2-30) 9.5 (2-81) 0.974 9 (2-81) 7 (2-48) 12 (2.1-52) 0.773
median (min-max)
Normal, n (%) 8 (66.7) 26 (65.0) 1.000 7 (70.0) 11(73.3) 8(53.3) 0.481
High, n (%) 4(33.3) 14 (35.0) 3(30.0) 4(26.7) 7 (46.7)
Oxygen use at home, n (%) 0 (0.0) 6 (24.0) - 0(0.0) 4 (36.4) 2(25.0) -
(Tr‘r’lti";l_ﬂnfae)g“me’ min, median )¢5 300.380) 273 (200-380)  0.695 283 (200-360) 266 (245-380) 280 (210-360)  0.696
g}g’(;’l’“ea index, median (min- 5 (; 4 16(3-32)  <0.001 6.5 (3-20) 16 (10-22) 21(8-32)  <0.001
Oxygen desaturation index, 2(1-5) 17 (3-36) <0.001 6 (3-8) 16 (5-25) 25 (12-36) <0.001

median (min-max)

g";jf‘agne (Slli‘fflf_;f;‘;(gatio“’ %, 93(90-96)  92(81-95)  0.024 93 (83-95) 91(81-95)  90(82-95)  0.239

Lowest O2 saturation, %, median

(Q1.03) 90 (85-92) 81 (8-90) <0.001 88 (77-90) 83 (8-88) 78 (67-87) 0.004
Sleep time with saturation below

90% min. median (min-mar) 1(0-8) 11 (0-90) <0.001 3 (0-80) 15 (3-90) 20 (2-90) 0.029
Awake O2 saturation, %, median g7 g5 g7y 94 (86-96) 0.004 95 (90-96) 93 (89-95) 94 (86-95) 0.268

(min-max)
AHI: Apnea-hypopnea index; OSA: Obstructive sleep apnea; Min-Max: Minimum-maximum
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Likewise, total sleep time was also suggested to be
associated with the disease severity in OSA. This
conclusion was based on the association of total sleep
time with the high-sensitivity C-reactive protein, a
significant indicator of chronic intermittent hypoxia
in patients with OSA. Multivariate analyses showed
that total sleep time was a stronger predictor of high-
sensitivity C-reactive protein variability than the apnea-
hypopnea index, which is the gold-standard indicator
of OSA severity (21). Our results were contrary to
this evidence, in which the total sleep time was not
associated with OSA severity. This might be related to
patient selection for the analysis because the OSA group
included patients both with and without IPE, which may
alleviate the importance of total sleep time to predict
OSA's severity.

CONCLUSION

Idiopathic pulmonary fibrosis is a chronic debilitating
disease with poor prognosis and a significantly
deteriorated quality of life. Patients with IPF and
comorbid OSA are at increased risk of severe disease
outcomes. OSA is known to impair the quality of life, and
this study showed that the co-existing IPF significantly
worsens polysomnographic features in these patients.
Further comparison studies that includes increased
number of patients and healthy individuals are needed.
These studies may help to clarify the mechanisms that
additively deteriorate these pathways and to determine
the optimal interventions to increase sleep quality and
subsequent quality of life of IPF patients.
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ABSTRACT

Aim: Research is ongoing to discover biomarkers that can be used to monitor disease progression and predict prognosis in
peripheral artery disease (PAD). Ischemia-modified albumin (IMA) is known to predict the risk for PAD. The aim of this study
was to investigate whether serum IMA levels were associated with PAD lesions and ankle-brachial index (ABI) values, and to
determine the accuracy of IMA levels in predicting PAD prognosis.

Material and Method: Seventy-three patients with PAD who applied to our hospital between July and September 2018 were
included in the study. The lesion levels of patients with an ankle-brachial index (ABI) value lower than or equal to 0.9 were
determined by computed tomography angiography (CTA). Patients were grouped according to their lesion levels and Fontaine
classification. Serum IMA concentrations were measured and compared with regard to lesion levels and ABI values.

Results: Sixty-five of the patients (89%) were male. The mean age of the patients was 62.2+8.8 (43-77) years. The mean serum
IMA level was 25.9+26.7 (10-218) ng/ml. Serum IMA levels were found to be lower in patients with bilateral iliac artery lesions
(p=0.040). There was no statistically significant relationship between other parameters and serum IMA levels (p >0.05 for all).

Conclusion: There is a need for biomarkers that can predict lesion level and prognosis in patients with PAD. Although no
statistically significant relationship was found between lesion level and serum IMA concentrations in this study, further studies
involving a higher number of patients may provide more informative data on this subject.

Keywords: Ischemia-modified albumin, peripheral artery disease, ankle-brachial index

INTRODUCTION

Since there is no specific laboratory test for the diagnosis
of peripheral artery disease (PAD), imaging techniques

which is has also been shown to be associated with risk
for ischemia, oxidative stress and cardiovascular diseases

remain the only option for diagnosis. Advanced imaging
techniques, such as magnetic resonance imaging
angiography, computed tomography angiography (CTA)
or digital subtraction angiography can be used in the
diagnosis of PAD (1).

Ankle-brachial index (ABI) is used in the clinical follow-
up of the patients with PAD. ABI measurements have
a sensitivity of 95% and a specificity of 99% in patients
with angiography-diagnosed PAD, as determined by ABI
values lower than or equal to 0.9 which are diagnostic
for PAD (reference range: 1.0-1.3) (2). Nevertheless,
studies continue to reveal biomarkers that can be used
to monitor treatment and predict prognosis in PAD. One
of these markers is ischemia-modified albumin (IMA),
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(3,4). Besides ABI, IMA may be helpful to predict the risk
for PAD and could be used in the early diagnosis of PAD
(4). Various studies have reported that high serum IMA
levels were found in patients with PAD (5,6).

The aim of this study is to investigate IMA concentrations
in PAD and its association with PAD lesion level and
ABI value. We also sought to assess whether IMA
concentrations could predict PAD prognosis.

MATERIAL AND METHOD

Seventy-three patients with PAD who applied to
our hospital between July and September 2018 were
included in the study. The study was carried out with
the permission of Clinical Researches Ethics Committee
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of Okmeydan: Training and Research Hospital (Date:
19.06.2018, Decision No: 48670771-514.10). Informed
consent was obtained from all patients. All procedures
were carried out in accordance with the ethical rules
and the principles of the Declaration of Helsinki.

Patients with a history of angina pectoris, myocardial
infarction or heart failure within the last six months were
excluded from the study. None of the patients included
in the study had a history of ischemic stroke, transient
ischemic attack, coronary artery spasm, or renal failure.

The ABI values of all patients were measured. The lesion
levels of the patients with an ankle-brachial index (ABI)
value of <0.9 was determined by computed tomography
angiography (CTA). The patients were grouped according
to the Fontaine classification and also lesion levels. Three
groups were formed with regard to lesion levels: iliac
artery, knee joint and below the knee. In addition, multiple
lesions were assessed with regard to their localization (only
a single site, two of the defined sites, or three sites), as well
as their unilateral or bilateral presence.

Peripheral blood samples of the patients were taken into
biochemistry tubes and centrifuged to obtain serum. The
serum IMA levels were made with Albumin Cobalt Binding
Test. This test is based on the colorimetric measurement of
the colored complex formed by dithiothreitol (DTT) and
free cobalt (the remaining amount that has not been bound
to albumin due to the presence of IMA) (7). The materials
used were as follows: cobalt chloride (0.1%), DTT (1.5 mg/
ml) and NacCl (0.9%) solutions, glass tubes, a vortex, an
adjustable automatic Eppendorf pipette, disposable plastic
micro cuvettes and a spectrophotometer. After adding 50
ul of cobalt chloride (0.1%) to 200 pl patient serum, it was
vortexed and incubated for 10 minutes to allow albumin-
cobalt binding to occur. Then, 50 ul DTT (1.5 mg/mL) was
added and incubated for 2 minutes. After the incubation,
the reaction was quenched by adding 1 mL of NaCl (0.9%)
to the mixture. Distilled water was used instead of DTT for
the sample blank. The differences between the absorbance
values of patient samples and sample blank read at 470 nm
in the spectrophotometer were recorded as serum IMA
levels.

The Statistical Package for the Social Sciences (SPSS,
IBM, version 20.0) program was used for the analysis
of all data. Sociodemographic characteristics of the
study groups were presented in descriptive statistical
expressions such as, number, percentage and standard
deviation. Quantitative data were described with mean,
standard deviation and minimum and maximum
values. The compliance of quantitative data to normal
distribution was determined by the Shapiro-Wilk test.
The Mann-Whitney U test and Spearman’s correlation
coeflicient were used for the analyses.
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RESULTS

Eight of the patients (11%) were female, and 65 (89%)

were male. The mean age of the patients was 62.2+8.8
(43-77) vyears. Forty-three (58.9%) had comorbid
diabetes mellitus. The distribution of demographic
characteristics and history of the study groups are
presented in Table 1.

The present study investigated the relationship between
PAD lesion level and serum IMA level. No significant
correlation was found between patients’ medical histories,
demographic or clinical characteristics and serum IMA
levels (p>0.05 for all) (Table 2).

The mean serum IMA levels of the patients were
25.9+26.7 (10-218) ng/ml. Serum IMA levels were
found to be lower in patients with bilateral iliac artery
lesions (p=0.040). There was no statistically significant
relationship between serum IMA concentrations and
ABI values, Fontaine classification (p>0.05 for each)
(Table 3).

Table 1. Preoperative data of patients

Age (years) 62.2+8.8 43-77
Variable n % of total
Sex

Male 65 89

Female 8 11
Hypertension 28 38.4
Smoking 59 80.8
Diabetes mellitus 43 58.9
Coronary Artery Disease 29 39.7

Concomitant CABG 8 11
COPD 3 4.1
Hyperlipidemia 19 26
Carotid stenosis 2 2.7
COPD: Chronic obstructive pulmonary disease, CABG: Coronary artery bypass graft

DISCUSSION

High serum IMA levels were found in patients with PAD
(5). However, to our knowledge, there are no studies
investigating the relationship between PAD lesion level
and IMA concentration in the literature. The presence
of diffuse lesions in patients with PAD is an indicator of
poor prognosis (8).

In a study by Ozkan et al. (8), severe ischemia was not
observed in patients with iliac artery involvement,
whereas severe foot ischemia was observed in patients
with below-knee vascular lesions. This result may suggest
that ischemia is relatively mild when artery stenosis is
anatomically superior, possibly due to the presence of
better collateral perfusion in this area. Further studies
involving more patients are needed to reach a definitive
conclusion on this subject.
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Table 2. Distribution of IMA values of the study group according

to some variables

n(%) IM/lr{;aglllml) P
Age (years)
<65y1l 38 (52.1) 29136 1.110
>65y1l 35 (47.9) 23+7 0.267
Sex
Male 65 (89.0) 26128 0.118
Female 8 (11) 27+10 1.563
Hypertension 28 (38.4) 29+38 0.901
Smoking 59 (80.9) 26x29 0.492
Diabetes mellitus 43 (58.9) 22+8 0.766
Coronary Artery Disease 29 (39.7) 2147 0.401
Concomitant CABG 8 (11) 22+8 0.839
COPD 3 (4.1) 2349 0.824
Hyperlipidemia 19 (26) 21+7 0.458
Carotid stenosis 2 (2.7) 16%5 0.129
Tliac artery stenosis (right) 9 (12.3) 1945 0.182
Iliac artery stenosis (left) 13 (17.8) 28430 0.449
SFA (right) 27 (37) 2248 0.775
SFA (left) 32 (43.8) 30+35 0.103
BTK (right) 3 (4.1) 2144 0.865
BTK(left) 4 (5.5) 22+3 0.861
Only unilateral BTK 7 (9.6) 22+8 0.822
Only bilateral BTK 4 (5.5) 22+3 0.842
Only unilateral iliac artery 8(11) 34437 0.578
Only bilateral iliac artery 4 (5.5) 16+3 0.040
Only unilateral SFA 19 (26) 33446 0.669
Only bilateral SFA 5(6.8) 20+5 0.824
Iliac artery and SFA 4 (5.5) 2245 0.752
Iliac artery and BTK 1(1.4) 12 0.137
SFA and BTK 21 (28.8) 24+8 0.534
Single level lesion 47 (64.4) 28+33 0.708
Lesion on two levels 26 (35.6) 23+8 0.708
Bilateral lesion 24 (32.9) 22+8 0.842
Unilateral lesion 49 (67.1) 28432 0.842
COPD: Chronic obstructive pulmonary disease, CABG: Coronary artery bypass graft
s S]fA:Superﬁcial femoral artery, BTK: Below the knee,, IMA: Ischemia-modified
albumin

Table 3. Comparison of walking distance, ABI values and IMA
values

IMA
r P
Walking distance -0.103 0.386
ABI -0.081 0.498

ABI: Ankle-brachial index , IMA : Ischemia-modified albumin

In this study, patients with iliac artery lesions, those with
above-knee and those with below-knee vascular lesions
were grouped separately. There was no statistically
significant relationship between vascular lesion levels
and IMA concentrations (p>0.05 for all). However, the
serum IMA levels of patients with bilateral iliac artery
lesions were found to be significantly lower (p=0.040).
This result may indicate that skeletal muscle ischemia is
relatively mild in patients with isolated proximal stenosis,
which could again be associated with greater collateral
perfusion in this area.

When early diagnosis is not made and appropriate care is
not provided, patients with PAD may develop ischemia
that ultimately leads to limb amputation and increased
morbidity and mortality.

It has recently been reported that the atherosclerotic
process in the lower extremities in PAD is not only
limited to causing vascular stenosis, but also affects
microvascular endothelial cell activity and metabolism
along with skeletal muscle microvascular flow reservoir
(9). Microvascular endothelial cell activity and skeletal
muscle microvascular flow were found to be reduced
significantly in patients with PAD in both upper and lower
extremities (10,11). The pathophysiological explanation
of the relationship between PAD and IMA is that the
decrease in lower extremity perfusion and oxygenation
in patients with PAD causes microvascular dysfunction
and triggers albumin modification.

Transformation of albumin to IMA due to ischemic
effects results in decreased binding capacity of cobalt,
copper and nickel to the N-terminal region of albumin.
Therefore, the change in IMA level in the presence of
ischemia has been investigated frequently in recent years.

Various studies reported that serum IMA levels
increased in patients with pulmonary embolism,
those that underwent cardiopulmonary resuscitation
and arthroscopic knee surgery, and subjects with
various conditions, including end stage renal disease,
cerebrovascular ischemia, acute mesenteric ischemia,
systemic sclerosis, post-exercise skeletal muscle ischemia,
diabetes mellitus, liver diseases and PAD (5,6).

Zimmerman et al. (12) stated that the response to ischemia
in PAD is associated with the affected muscle mass, and
a potent systemic response occurs only when there is
proximal involvement affecting the entire extremity.
In another study, it was found that serum IMA levels in
patients with PAD decreased temporarily after exercise
and returned to baseline levels within one hour (13).

Debashis et al. (13) found a relationship between post-
exercise skeletal muscle ischemia severity and IMA
concentration, but stated that ischemia should develop
acutely in order to alter IMA concentration. The lack of
correlation between ABI values and IMA levels in the
present study may be due to the absence of acute ischemia
in these patients (p>0.05).

CONCLUSION

The presence of diffuse lesions in patients with PAD is
an indicator of poor prognosis. In order to predict the
prognosis of these patients, there is a need for biomarkers
besides results obtained with radiological techniques.
Although no statistically significant relationship was
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found between lesion level and serum IMA level in this
study, we believe that more comprehensive further studies
may provide more informative data on this subject.
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ABSTRACT

Aim: In this study, we aimed to reveal the prevalence of c-erbB-2 expression in patients with gastric and esophageal cancers in
the Eastern Anatolia Region and their relationships with pathologic parameters.

Material and Method: A total of 50 patients, 25 esophageal cancer and 25 gastric cancer patients, who were diagnosed and
operated in three clinics at Atatiirk University, School of Medicine (Internal Medicine, General Surgery, and Thoracic Surgery)
between 2000-2007, were retrospectively included in the study. The parameters belonging to these cases, such as histologic
type, differentiation degree, tumor invasion depth, and lymph node metastasis, were extracted from the pathology reports. We
obtained the preparations from pathology laboratory archives and reexamined them. Those suitable for immunohistochemical
stain were selected from the paraffin block archive and undergone to immunohistochemical process.

Results: We detected c-erbB-2 positivity in 6 (24%) of 25 patients with esophageal cancer and 7 (%28) of 25 patients with
gastric cancer. The relationships between c-erbB-2 expression scores and the selected parameters were evaluated using the Chi-
square test. Ultimately, we found no significant relationships between c-erbB-2 positivity and differentiation degree (p=0.447),
tumor invasion depth (p=0.067), and lymph node metastasis (p=0.461). Despite no statistical relationships, esophageal cancer
cases with positive c-erbB-2 displayed noticeable features, such as lymph node involvement and well-differentiated tumors. In
the cases with gastric cancer, there were no statistical relationships between c-erbB-2 positivity and the WHO classification
(p=0.748), the Lauren classification (p=0.373), lymph node metastasis (p=0.629), tumor invasion depth (p=0.262), and
differentiation degree (p=0.083). However, by the WHO classification, lymph node involvement and tubularity were noticeable
features of all cases with c-erbB-2 positivity.

Conclusion: Larger and further studies are needed to more clearly observe the effect of C-erbB-2 expression on clinicopathological
outcomes in gastric and esophageal cancers.

Keywords: C-erbB-2, gastric cancer, esophageal cancer

INTRODUCTION

Esophageal cancer is a disease that shows late symptoms
and spreads rapidly throughout the esophagus. It is
often difficult to be diagnosed early, and patients,
unfortunately, apply to a physician late (1,2). There are
regional differences in esophageal cancer incidences; it is
more prevalent in regions with low socioeconomic levels.
Esophageal cancer is seen at a rate of 1.5% -2% among all
cancer types and 7% among gastrointestinal cancers. It
is frequently encountered in Iran, China, South Africa,
the USA, Ceylon, Normandy, Britain, and the Eastern

syndrome, and human papillomavirus play a role in the
etiology of esophageal squamous cell cancer. Among
the risk factors of esophageal adenocarcinoma are
gastroesophageal reflux and Barrett’s esophagus (3,5).

On the other hand, stomach cancer is one of the most
prevalent cancers; its incidence varies geographically.
It is rather prevalent in Japan, Chile, Finland, Costa
Rica, Colombia, Portugal, Russia, and Bulgaria.
Western Europe, New Zealand, and Australia are the

Anatolia Region in Turkey (3,4). Tobacco and alcohol
use, nitrosamines, zinc and molybdenum deficiencies,
achalasia, tylosis characterized by hyperkeratosis of the
palms and soles, caustic strictures, Plummer Winson’s
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countries where it is less prevalent. Ranking first among
gastrointestinal cancers in Turkey, it is placed fourth
among all cancers. According to the Ministry of Health’s
latest statistics, stomach cancer ranks first in males and
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second in females in Erzurum (4). Among the reasons
triggering gastric cancer development are environmental,
genetic, and familial factors as well as helicobacter pylori
and nutritional habits (6,8).

So far, many laboratory methods have been investigated
in terms of etiology, early diagnosis, prognosis, and
follow-up in gastric and esophageal cancers. However,
no marker that can be used to determine the diagnosis,
follow-up, and prognosis specific for these cancers has
yet been identified (9,10). C-erbB-2 (HER-2/neu) is a
protooncogene encoding a transmembrane glycoprotein
with 185 kDa molecular weight and 1255 amino acids,
mapped on chromosome 17q21. Studies generally
suggest that gastric cancer patients showing c-erbB-2
overexpression have a lower survival rate compared to
patients who do not and that c-erB-2 overexpression is a
poor prognostic factor (11,12). In some studies performed
with patients with esophageal adenocarcinoma, c-erbB-2
overexpression was suggested to be associated with
poor prognosis (13). In another study carried out with
esophageal squamous cell cancer patients, c-erB-2
positivity was presented to be a new prognostic factor
(14).

Through an immunohistochemical study, we aimed to
reveal the frequency of c-erbB-2 expression in esophagus
and stomach cancers, which are frequently seen in
Erzurum and its nearby regions, and its relationships
with pathological parameters. Also, we evaluated its
effectiveness as a prognostic factor.

MATERIAL AND METHOD

For the study, we obtained ethical approval from the
Ethics Committee of School of Medicine, Atatiirk
University (Dated 12.15.2006; Session No: 8; Decision
No: 40). A total of 50 patients (25 esophageal cancer
and 25 gastric cancer patients), who were diagnosed
and operated in three clinics at the School of Medicine,
Atatiirk University (Internal Medicine, General Surgery;,
and Thoracic Surgery) between 2000-2007, were
retrospectively included in the study. We evaluated
the demographic information and surgery findings
from the case files. We extracted the data, such as
histological type and differentiation degree, tumor
invasion depth, lymph node metastasis, and presence
of distant metastasis, from the pathology reports. We
reexamined the ready-made preparations obtained from
the preparation archive of the pathology laboratory.
They were reclassified and rechecked by the WHO and
Lauren classifications, and the results were confirmed.
Preparations belonging to the cases were reexamined.
Immunohistochemical examinations of those suitable for
immunohistochemical staining were performed in the
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immunopathology unit of the Department of Pathology,
School of Medicine, Atatiirk University. We used
5-micrometer sections prepared from paraffin blocks for
the immunohistochemical study.

We did the evaluation of the immunohistochemically
applied c-erbB-2 antibody staining by examining the
hematoxylin-Eosin-stained ready-made preparation
and the c-erbB-2-stained preparation of each material
together. Then, we evaluated positive staining for
C-erbB-2 by precise membranous staining. Cytoplasmic
staining was evaluated as negative immunoreactivity.
While evaluating staining, we considered examining all
tumor areas in the section. Membranous staining acuity
was assessed by weak or intense complete membranous
staining.

Accordingly, no staining in all of the tumoral areas was
considered immunoreactivity negative (-) for c-erbB-2.
The immunoreactivity for c-erbB-2 was considered +1
(positive) when there was a weak or intense complete
membranous immunoreactivity in less than 10% of
all tumor-containing areas or a partial (incomplete)
immunoreactivity in more than 10% of the areas. When
there was weak and complete membranous staining in
more than 10% of all tumoral areas, the immunoreactivity
was deemed +2 (positive) for c-erbB-2. Finally,
immunoreactivity for c-erbB-2 was evaluated as +3
(positive), when more than 10% of all tumoral areas had
severe and complete membranous staining.

Statistical Analysis

Data on patients with esophageal and gastric cancers
are presented in separate Table 1 and Table 2. The
relationships between c-erbB-2 expression scores and the
selected parameters were evaluated using the Chi-square
test. The cases with non-significant but remarkable
results were also recorded. In all statistical analyses, the
level of significance was accepted as 0.05.

RESULTS

The mean age of the cases with esophageal cancer was
54.1+12.7 (16-82) years. Among the cases, 16 (64%)
were males and 9 (36%) were females. Neighboring
tissues and distant metastases were not detected in any
of the patients included in the study. It was found that
6 cases (24%) had no lymph node metastasis of the
tumor (stage NO), while 19 cases (76%) had lymph node
metastasis (stage N1) (Table 1). Ultimately, we found
no significant relationships between c-erbB-2 positivity
and differentiation degree (p=0.447), tumor invasion
depth (p=0.067), and lymph node metastasis (p=0.461)
(Table 1). Although there was no relationship between
differentiation degree and the intensity of c-erbB-2
antibody staining, +2 and +3 (positive immunoreactivity)
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staining were seen only in well-differentiated tumors.
Besides, c-erbB-2 positive immunoreactivity was seen
only in cases with lymph node involvement despite no
significant relationships. According to the intensity of
staining assessed based on the membranous properties of
the immunohistochemically applied c-erbB-2 antibody
in the cases diagnosed with esophageal squamous cell
carcinoma, 16 cases (64%) were scored as 0 (negative),
3 cases (12%) as +1 (negative), 5 cases (20%) as +2
(positive), and 1 case (4%) as +3 (positive) (Figures 1-4).

The mean age of patients with gastric cancer was 60+7.19
(50-77) years. Eighteen (72%) of the cases were males
and 7 (28%) were females. Of tumors, 6 (24%) were
corpus-located, 9 (36%) were antrum-located, 6 (24%)
were cardia-located, 2 (8%) were corpus+cardia-located,
and 2 (8%) were corpus+antrum-located. By the Lauren
classification, 2 of the patients (8%) were with diffuse-
type cancer, 19 (76%) were with intestinal-type cancer,
and 4 (16%) were with mixed-type cancer. According
to the WHO classification, 22 (88%) cases were tubular
and 3 (12%) cases were considered as mucinous type
as histopathological type. Distant metastasis was not
detected in any of the patients included in the study.

Subtotal removal was performed in 6 (24%) patients, and
total gastrectomy was performed in 19 (76%) patients.
Accordingto theintensity of staining assessed based on the
membranous properties of the immunohistochemically
applied c-erbB-2 antibody in the cases diagnosed with
gastric adenocarcinoma, 15 cases (60%) were scored as 0
(negative), 3 cases (12%) as +1 (negative), 2 cases (8%) as
+2 (positive), and 5 cases (10%) as +3 (positive) (Figures
5-8).

We could not reach significant relationships between
c-erbB-2 positivity and differentiation degree (p=0.083),
tumor invasion depth (p=0.262), lymph node metastasis
(p=0.629), the Lauren classification (p= 0.373), and
the WHO classification (p=0.748). There was also no
significant relationship between histopathological
subtype and c-erbB-2 antibody staining intensity.
However, +2 and + 3 (positive immunoreactivity)
staining were seen only in tubular-type cancers by the
WHO classification and only in intestinal-type cancers
by the Lauren classification. Although there were no
statistically significant relationships, c-erbB-2 positive
immunoreactivity was found only in cases with lymph
node involvement.

Table 1. The relationships between C-erbB-2 staining intensity and pathological parameters in cases with esophageal cancer

Pathological Number of C-erbB-2 staining intensity, number of cases, and percentages
Groups % p value

parameters cases _ % 1+ % 2+ % 34+ %

Poor 1 4 1 4 0 0 0 0 0 0
Differentiation Moderate 13 52 10 40 2 8 1 4 0 0 0.447
degree Good 11 44 5 20 1 4 4 16 1 4

T1 4 16 4 16 0 0 0 0 0

T2 7 28 4 16 2 8 1 0 0
Tumor invasion 0.067
depth T3 14 56 8 32 1 4 4 16 1 4

T4 0 0 0 0 0 0 0 0 0

None 6 24 3 12 2 8 1 0 0
Lymph node 0.461
metastasis Present 19 76 13 52 1 4 4 16 1 4

Pathological Number C-erbB-2 staining intensity, number of cases, and percentages
Groups % p value
parameters of Cases _ % e % 24 o 3+ %
Poor 11 44 6 24 2 8 1 4 2 8
leﬁeren“a“"“ Moderate 8 32 6 24 0 0 0 0 2 8 0.083
egree
Good 6 24 3 12 1 4 1 4 1 4
T1 5 20 5 20 0 0 0 0 0 0
Tumor invasion T2 3 12 1 4 0 0 1 4 1 4
depth 0.262
€p T3 17 68 9 36 3 12 1 4 3 12
T4 0 0 0 0 0 0 0 0
None 2 0 0 0 0 0
Lymph node 0.629
metastasis Present 23 92 12 48 3 12 2 8 8
Diffuse 2 8 1 4 1 4 0 0 0
Laurene Intestinal 19 76 10 40 2 8 2 8 5 20 0.373
classification
Mix 4 16 4 16 0 0 0 0 0 0
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Flgure 1. Negative immunoreactivity in the esophageal tumor area F1gure 2. Incomplete membranous staining of more than 10% of the
for C-erbB-2; Score 0 (x100) esophageal tumor area for C-erbB-2; Score 1 (x200)

Figure 3. Weak complete membranous staining of more than 10% of ~ Figure 4. Intense complete membranous staining of more than 10%
the esophageal tumor area for C-erbB-2; Score 2 (x200) of the esophageal tumor area for C-erbB-2; Score 3 (x200)

Figure 5. Negative immunoreactivity in the gastric tumor area for Flgure 6 Incomplete membranous staining of more than 10% of the
C-erbB-2; Score 0 (x100) gastric tumor area for C-erbB-2; Score 1 (x200)

)
Figure 7. Weak complete membranous staining of more than 10% of ~ Figure 8. Intense complete membranous staining of more than 10%
the gastric tumor area for C-erbB-2; Score 2 (x200) of the gastric tumor area for C-erbB-2; Score 3 (x200)
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DISCUSSION

C-erbB-2 overexpression was previously found to be
associated with the stage and tumor grade in prostatic
adenocarcinoma cases (15). In lung adenocarcinoma
cases, the researchers also determined that patients with
CerbB-2 overexpression had shorter survival compared
to those not expressing this protein (16). C-erbB-2
overexpression and gene amplitude were discovered to
be linked with poor prognosis in breast cancer patients
(17). It was reported that C-erbB-2 overexpression
occurred in 25-30% of breast carcinomas and that it was
expressed at higher rates in ductal carcinoma in situ,
especially in those with less differentiation, hormone
receptor-negative, lymph node-positive, and increased
proliferation (18). C-erbB-2 overexpression varied in
immunohistochemical studies performed in esophageal
cancers. Studies indicated that this rate ranged from
0% to 60%. In our study, we detected that c-erbB-2
expression rates in gastric and esophageal cancers were
similar to in breast cancer cases. In the study, we could
not reach significant relationships between the intensity
of c-erbB-2 staining and differentiation degree, lymph
node involvement, and tumor invasion depth in gastric
and esophageal cancers. C-erbB-2 positivity was found
to be 24% in 25 cases with esophageal cancer. Possible
reasons for obtaining different results in terms of
C-erbB-2 positivity may depend on tumor histology,
methodological  differences, immunohistochemical
methods, and tumor stages. The reason why other studies
found the frequency of c-erbB-2 overexpression up to
60% may be due to the fact that cytoplasmic staining
was also accepted as positive in these studies. However,
cytoplasmic staining is accepted as non-specific in the
contemporary c-erbB-2 scoring system, routinely used in
breast carcinomas. In their immunohistochemical study,
Lam et al. (22) investigated patients with esophageal
squamous cell carcinoma retrospectively and found that
c-erbB-2 overexpression was positive in 10 patients (10%).
Moreover, tumors with c-erbB-2 overexpression were
found to be superficially well-differentiated tumors, and,
therefore, it was concluded that c-erbB-2 overexpression
was not associated with the biological behavior of the
tumor. It was also suggested that c-erbB-2 overexpression
might play an important role in identifying early-stage
tumors.

The stage is an essential prognostic factor in esophageal
cancer and provides the basis for treatment decisions.
Studies comparing c-erbB-2 expression with TNM
staging and other prognostic parameters have varied
results. Sauter et al. (23) suggested that c-erbB-2
overexpression might disappear in the normal epithelium
during tumor development in patients with esophageal
adenocarcinoma. In a retrospective study with 62 cases,

Dursun et al. (24) found c-erbB-2 positivity in 11 (17.7%)
cases. In the study, c-erbB-2 positivity was found as 24.3%
in intestinal-type carcinomas and 4.76% in diffuse-type
carcinomas. In the same study, c-erbB-2 positivity was
found in one of 9 (11.1%) early-stage gastric cancer cases
and 10 (18.8%) of 53 advanced gastric cancer cases. In
this study, we found no significant relationships between
c-erbB-2 positivity and tumor invasion depth, lymph
node metastasis, and tumor location, which led us to
conclude that c-erbB-2 was not a prognostic marker.

We could also found no significant relationships between
the c-erbB-2 staining intensity scores (0, +1, +2, +3)
and tumor invasion depth, lymph node metastasis, and
the histopathological subtype. Despite the insignificant
findings, all cases with c-erbB-2 positivity had lymph
node involvement. The different results in other studies
may have stemmed from different evaluations of
immunohistochemical staining, sample differences,
variations in the number of early and advanced gastric
cancer cases, and the use of archive paraffin blocks. Tanner
et al. (25) conducted a study, where 131 cases of gastric
cancer and 100 cases with gastroesophageal junction
tumors were included, and determined that there was
c-erbB-2 positivity in 16 (12.2%) of gastric cancer patients
and 24 (24%) of gastroesophageal junction tumors. They
also found that c-erbB-2 positivity in gastric cancer cases
was 21.5% in intestinal-type tumors and 2% in diffuse
and mixed-type tumors. In the same study, cases with
c-erbB-2 overexpression were shown to be associated
with lower survival rates. In another study conducted
to determine the frequency of c-erbB-2 expression in
patients who underwent gastrectomy for gastric cancer,
it was reported that c-erbB-2 expression could be used
to differentiate a patient group who would benefit from
targeted treatment approaches (26).

The limitations of our study are that it was conducted
with few patients and the relationship between C-erbB-2
results and clinical data has not been researched.

CONCLUSION

In conclusion, larger and further studies are needed to
more clearly observe the effect of C-erbB-2 expression on
clinicopathological outcomes in gastric and esophageal
cancers.
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ABSTRACT

Aim: The accurate diagnosis of acute appendicitis can be achieved by a combination of evaluation of clinical symptoms,
physical examination findings and history taking, but is still challenging for the clinician. Some biochemical markers have
been evaluated for the purpose of increasing the diagnostic accuracy rate for appendicitis. In this study, our aim is to evaluate
the diagnostic value of thiol-disulfide levels and IMA, in pediatric patients with suspected acute appendicitis.

Material And Method: The children (1-17 years age) who were admitted to our clinic for suspected acute appendicitis between
March 2017 and September 2017 were evaluated. A total of 238 children are enrolled in the study; 119 were operated for
suspected acute appendicitis and the 119 children who did not have appendicitis constituted the control group. Serum levels
of native thiol (-SH), total thiol (SH+SS), dynamic disulfide (SS), dynamic disulfide (SS)/total thiol (SH+SS) ratio, albumin,
ischemic modified albumin (IMA) and WBC levels were obtained and compared within groups.

Results: The mean age of the patients was 10.9 years (£3.7, 3-17 years) and 9.1 years (3.7, 1-17 years) in the operation and
the control groups, respectively. The SH, SH+SS, SS and albumin levels and SS/SH+SS ratio were significantly lower and IMA
levels were significantly higher in the operation group than the control group. Among the operated patients, IMA and dynamic
disulfide levels were significantly higher and WBC levels were significantly lower in patients with non-perforated appendicitis
than patients with perforated appendicitis. A significant decrease in serum levels of IMA was observed in the postoperative 1st
day when compared with the preoperative values.

Conclusion: Measuring the IMA levels with thiol/disulfide homeostasis may increase the diagnostic accuracy rate when
evaluating the patients with suspected appendicitis. However, it appears that these evaluations fail to distinguish the patients
with perforated and non-perforated appendicitis, thus further studies are necessary.

Keywords: Appendicitis, oxidative stress, children, thiol-disulfide

INTRODUCTION

Acute appendicitis (AA) is one of the most common
cause of surgical intervention in children (1). The
establishment of diagnosis requires a combination of
evaluating the clinical symptoms, physical examination
and patients’ history. However, as findings commonly
overlap with many other conditions, accurate diagnosis
is still challenging. In the English literature, negative
appendectomy and perforated appendicitis rates are

Corresponding Author: Ahmet Ertiirk, drahmeterturk@hotmail.com

EY MG HD

reported around 12.2% and 3.4%, respectively (2,3).
Imaging modalities (plain X-rays, ultrasonography,
computerized tomography) and laboratory tests (WBC,
C-reactive protein) may be helpful. WBC and CRP
levels may help but not highly specific for the condition.
Many scoring systems were proposed (like Alvarado)
in an effort to increase the preoperative diagnostic
accuracy (4).
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During the process of acute appendicitis, the integrity
of the mucosal barrier is damaged due to obstruction of
the appendiceal lumen and the resultant inflammatory
response increases the tissue levels of neutrophils and
other inflammatory cells. These cells release soluble
mediators such as proinflammatory cytokines like (IL-
1, IL-6 and IL-8), tumor necrosis factor-a (TNF-a),
interferon-gamma (INF-Y), and anti-inflammatory
cytokines (IL-4 and IL-10). Increased serum levels of
interleukins like IL-6, IL-8 and IL-10 are proposed to
be helpful in the diagnosis of AA (5,6). Nevertheless, a
specific test for accurate diagnosis of AA is still lacking.

Oxidative Stress

Free radicals are highly reactive molecules that contain
one or more unpaired electrons which emerge during
cellular metabolism. The balance between the production
of free radicals and antioxidant defense is regulated
by delicate mechanisms which are essential in the
physiology and for the survival of living organisms (7). A
trend to oxidative process results in oxidative stress (OS)
producing increased production of free oxygen radicals
(FOR) and consequently damages the cellular structures,
nucleic acids, lipids and proteins (8).

During the inflammatory process, OS is accelerated
due to neutrophil and macrophage activation and
over-production of FORs (9-11). FORs released by the
polymorphonuclear leucocytes cause peroxidation of
the lipids of the cellular membrane. Microvascular
permeability increases consequently resulting in edema,
infiltration by the inflammatory cells, neutrophil
activation and finally cellular death (10).

Thiol/Disulfide Balance

Thiols, also known as mercaptans, are organic compounds
composed of a central carbon atom attached with a
sulfur and a hydrogen atoms that contain a sulthydryl
(-SH) group (12). Thiol compounds in the plasma act as
antioxidants by binding free radicals for scavenging (13).
Thiols (RSH) react with free radicals forming disulfide
(RSSR) bonds. Resultant disulfide bonds are degraded
back to thiol groups in order to maintain the dynamic
thiol-disulfide homeostasis of the organism (12).

Disturbances in the dynamic thiol-disulfide homeostasis
and resultant oxidative stress are accused to play a role
in the pathogenesis of many disease processes like
diabetes, cardiovascular diseases, cancer, Rheumatoid
Arthritis, chronic kidney disease, AIDS, Parkinson’s
Disease, Alzheimer’s Disease, Friedrich’s ataxia,
multiple sclerosis, amyotrophic lateral sclerosis, and
liver diseases (12,14). Accordingly, determination of the
dynamic thiol/disulfide balance may provide valuable
information about various normal or pathological
biochemical processes (12).
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Evaluation of oxidative stress in humans can be
performed by either analyzing the products that emerged
during oxidative damage or by determining the defensive
antioxidant capacity of the organism (15). Erel et al. (12)
developed a novel method that measures thiol/disulfide
homeostasis in order to evaluate the oxidative stress level
of the body, and the validity of the technique as a reliable
indicator of OS is confirmed by many others (16-20).

Ischemia-Modified Albumin (IMA)

Ischemia-modified albiimin is a novel cardiac marker
approved by the FDA (21). The principle of the test is
to measure the cobalt binding capacity of the alblimin
which is altered by the oxidative free radicals that
emerged during the process of ischemia that leads to
chemical alterations on the albumin itself. This altered
albumin molecule loses its cobalt binding capability
and is an early marker of ischemia (22). Recent research
provided new perspectives that cardiac ischemia marker
IMA may also provide useful information in various
conditions (23-25). In this study, we aimed to evaluate if
the disturbances in thiol-disulfide homeostasis can be a
useful marker for the diagnosis of AA in children.

MATERIAL AND METHOD

The study was carried out with the permission of Clinical
Researches Ethics Committee of Ankara Child Health and
Diseases Hematology Oncology Training and Research
Hospital (Date: 27.03.2017, Decision No: 2017-005). The
study was designed prospectively. All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

A total of 238 patients are enrolled in the study and 2 groups
were formed; Appendicitis Group (n=119) and Control
Group (n=119). The 119 children (0-18 years of age)
who underwent appendectomy between March 2017 and
September 2017 are enrolled in the Appendicitis Group.
A gender and age-matched cohort of 119 children who
underwent circumcision without preputial inflammation
and inguinal herniorrhaphy without incarceration are
enrolled in the Control Group. Informed consent was
obtained from the patients’ parents or legal guardians.

For the patients with appendicitis, 2 mL blood samples
were drawn into tubes with yellow cap and gel (BD
Vacutainer plastic SST II tube °) before the procedure, on
the first day after surgery; an additional sample was taken
on the postoperative day 5 if the patient had perforated
appendicitis. Samples were centrifuged 10 minutes with
3600 rpm and 2 cc serum is extracted which was stored
at -800 temperature. All the samples were defrozen at the
same time and blood thiol-sulfide measurements were
performed by a novel automatic method developed by
Erel and Neselioglu (12), and IMA levels were measured
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by a colorimetric method developed by Bar-Or et al.
(26) with Roche Hitachi Cobas ¢501 automatic analyzer
device in the Biochemistry Laboratory of Ankara Atatiirk
Education And Research Hospital. With this technique,
disulfide levels can also be measured together with thiol
levels (which is also referred to as native thiol). The sum of
the native thiol and disulfide levels is called total thiol (27).
The serum levels of native thiol (-SH), total thiol (SH+SS),
dynamic disulfide (SS), % dynamic disulfide (SS)/total
thiol (SH+SS), albtiimin, IMA and WBC were measured.
Statistical analyses are performed between the groups, and
between the subgroups of patients with perforated and
nonperforated appendicitis in the Appendicitis Group.

Statistical Analysis

Statistical analyses were performed with the SPSS
((Statistical Package for Social Sciences) software
version 17 (Chicago, USA). On evaluation of normality
of the numerical variables, native thiol (SH), total thiol
(SS+SH), dynamic disulfide (SS), % dynamic disulfide
(SS)/total thiol, IMA, albumin and WBC values are
found not normally distributed. Descriptive analyses of
the numerical variables that do not distribute normally
were performed with the Mann-Whitney U test by
mean values. Categorical variables were compared Chi-
square test. Preoperative, postoperative 1st and 5th days
values of dynamic disulfide (SS), native thiol, total thiol,
% dynamic disulfide (SS)/total thiol (SS+SH), IMA ve
albiimin values were analyzed with paired correlation
test. A p<0.05 value is considered statistically significant.

RESULTS

In the Appendicitis Group, 36% (n=43) of the patients
had perforated and 64% (n=76) had non-perforated
appendicitis. Appendectomy was performed with
laparoscopic technique in 12.5% (n=16) and open
technique in 87.5% (n=103).

The Demographic Results

The rates and numbers of girls and boys were the same in
both groups with 40.3% (n=48) girls and 59.7% (n=71)
boys. The mean age of the patients was 11,51 years (Min-
Max=7.0-17.0, Std Dev=2.86) and 12,34 years (Min-
Max=6.0-17.0, Std. Dev=3.35) in the control and study

Table 2. Comparison of test results of control group and appendectomy group

groups, respectively. the gender and age of the patients
were not significantly different between the groups (p=0.30
and p=0.59, respectively) (Table 1).

Laboratory Results

SH, SS+SH, SS, SS/ SH+SS %, IMA, albumin and WBC
levels of the groups and statistical analyses are given in
Table 2.

The SH (p<0.001), SH+SS (p<0.001), dynamic thiol
(p<0.001) levels, calculated SS/ SH+SS ratio (p<0.001),
and albumin (p<0.001) were found significantly lower in
the Appendicitis Group, whereas IMA levels (p<0.001)
were found significantly higher (Table 2). WBClevels were
significantly higher in the Appendicitis Group (p<0.001)

The comparison of the laboratory findings between the
patients with perforated (n=43) and non-perforated
(n=76) appendicitis in the Appendectomy Group are given
in Table 3.

Only IMA, dynamic disulfide and WBC were significantly
different between the groups. On subgroup evaluation,
WBC levels were found significantly lower in patients
with non-perforated appendicitis while IMA and dynamic
disulfide levels were significantly higher in patients with
perforated appendicitis (p=0.03, p=0,001, and p=0,038,
respectively).

The details about the comparison of SH, SS+SH, SS, SS/
SH+SS %, IMA, and albumin levels on the preoperative and
the 1st day after the operation in the Appendicitis Group
are given in Table4. A significant decrease in the IMA levels
is found (p=0.028). When native thiol (SH), total thiol
(SS+SH), dynamic disulfide (SS), % dynamic disulfide/
total thiol, IMA, and albiimin levels on preoperative and
5th day after the operation were compared, no significant
change was found (p>0.05).

Table 1. The demographic variables of the appendicitis and control

groups

Variables Ap pengi:clitli; group Conltllfll 1g9r oup p value
Age (years)* 10.9 (3-17;3.7) 9.1 (1-17;3.7) 0.72°
Gender, n (%)
Male 71 (59.7) 71 (59.7) 100"
Female 48 (40.3) 48 (40.3) ’
*: Mean (Year) (Min-Max; Std. Dev.), ': Student t test, *: Pearson chi-square test,

Variables Appendicitis (n=119) Mean (Min-Max; SD) Control (n=119) Mean (Min-Max; SD) P value*
Native thiol (SH) 341.54 (171.9-574.8; 67.93) 408.25 (259.3-673.2; 63.62) < 0.001
Total thiol (SS+SH) 370.27 (181.8-632; 74.41) 448.21 (279.6-742.5; 69.35) <0.001
Dynamic disulfide (SS) 14.35 (5-29; 3,67) 19.97 (10-35; 4.41) < 0.001
Dynamic disulfide/Total thiol, % 3.85 (2.55-5.24; 0.50) 4.46 (3.11-7.77; 0.77) <0.001
Ischemia-modified albumin 0.82 (0.38-1.43; 0.20 ) 0.62 (0.26-1.31; 0.17) <0.001
Albumin 4.19 (1.9-6.1; 0.69) 4.53 (3.7-6; 0.42) <0.001
White blood count (WBC) 14.77 (4.3-34.2; 5.29) 9.42 (4.10-13.76; 4.56) <0.001
*: Mann-Whitney U test, SD: standard deviation,
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Table 3. The comparison of laboratory results in non-perforated (n=76) and perforated (n=43) appendisitis subjects

Non-perforated Appendicitis (n=76) Perforated Appendicitis (n=43)

Variables Mean (Min-Max; SD) Mean (Min-Max; SD) P value*
Native thiol (SH) 350.78 (212.9-574.8; 59.18) 352.22 (171.9-463.7; 79.26) 0.110
Total thiol (SS+SH) 380.74 (227-632; 65.13) 351.76 (181.8-504.3; 86.21) 0.09
Dynamic disulfide (SS) 14.96 (7-29; 3.48) 13.28 (5-20; 3.78) 0.038
Dynamic disulfide/Total thiol, % 3.90 (2.55-5.24; 0.49) 3.75 (2.75-5.13; 0.51) 0.100
Ischemia-modified albumin 0.77 (0.38-1.35; 0.18) 0.90 (0.45-1.43; 0.21) 0.001
Albumin 4.32(1.9-6.1;0.21) 3.96 (2-5.2; 0.79) 0.27
White blood count (WBC) 13.46 (4.9-25; 4.64) 17.09 (4.3-34.2; 5.63) <0.001

*: Mann-Whitney U testi, SD: standard deviation,

Table 4. Pre-operative and post-operative first day laboratory findings in the acute appendicitis group (n =119)

Pre-op levels Post-op 1st day level

Variables Mean (Min-Max; SD) Mean (Min-Max; SD) P value*
Native thiol (SH) 341.54 (171.9-574.8; 67.93) 408.25 (259.3-673.2; 63.62) 0.063
Total thiol (SS+SH) 370.27 (181.8-632; 74.41) 352.88 (177.8-466.5; 50.98) 0.068
Dynamic disulfide (SS) 14.35 (5-29; 3.67) 13.62 (5-18; 2.81) 0.254
Dynamic disulfide/Total thiol, % 3.85 (2.55-5.24; 0.50) 3.83 (2.81-5.17; 0.50) 0.959
Ischemia-modified albumin 0.82 (0.38-1.43; 0.20) 0.74 (0.45-1.36; 0.20) 0.028
Albumin 4.19 (1.9-6.1; 0.69) 426 (2.3-5.4; 0.57) 0.587

*: Wilcoxon Signed Rank Test, SD: standard deviation

DISCUSSION

Findings of this study support that antioxidant
representatives ( including SS+SH, SH and albumin and
oxidative side substrates as SS and SS/ SH+SS ratios) have
crucial roles on the thiol/disulfide homeostasis, and are
found to decrease significantly in patients with acute
appendicitis. Additionally, IMA levels demonstrated a
significant increase in patients with acute appendicitis.
IMA has become a significant molecule in the diagnosis
of appendicitis (28). Yeniocak et al. (29) and Demir et
al. (30) stated that serum IMA levels can be used as a
diagnostic marker in patients with suspected acute
appendicitis. These results indicate that the thiol/disulfide
balance in the AA group shifts towards the oxidative side,
resulting in increased OS levels.

Although some authors claim a contribution of increased
OS in the etiology of AA, some others attribute the
increased OS as a result of the inflammation process
initiated by the AA (31). The relationship between AA
and OS has been investigated in several experimental and
clinical studies (3,11,32).

The data in children is quite limited (33). Dumluetal. (3)
demonstrated increased oxidative stress markers in the
plasma and the appendiceal tissue in children with AA
compared to the controls, suggesting that OS is higher in
patients with acute appendicitis. they also hypothesized
that OS might have a role in the pathogenesis of AA
and OS might positively be correlated with the severity
of the disease. Ozyazic1 et al. (18) demonstrated a
trend towards the oxidant side in the thiol/disulfide
balance in adult patients with AA. Yildirim et al. (5)
found decreased SS+SH levels in adult patients with
AA when compared to controls. These findings support
the hypothesis of elevated oxidative stress in adults and
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children with AA, which is also supported by the results
of our current study.

OS is reported to be higher in patients with perforated AA
than patients with non-perforated AA (2,32-33). Koltuksuz
et al. (34) demonstrated significantly higher OS in patients
with perforated AA than patients with non-perforated AA
and claimed that excessively elevated OS may indicate an
advanced stage of AA. However, we could not demonstrate
any significant difference in the thiol/disulfide balance
between patients with perforated and non-perforated
appendicitis, except SS. IMA levels of the patients with
non-perforated AA were found significantly lower than
the patients with perforated AA and SS levels were higher.
Based on these findings, thiol /disulfide balance is not a
useful laboratory marker for discrimination of the non-
perforated and perforated acute appendicitis in children.
The preoperative and postoperative 1st day SH+SS, SH,
SS, SS/ SH+SS ratio, albumin, and IMA levels were not
significantly different.

In line with the current literature, we found significantly
increased WBC levels in patients with AA (35,36). We
found decreased albumin and increased IMA levels in
patients with AA than controls. IMA has been widely
accepted as a marker of OS in various pathological
processes. Increased IMA levels related to AA have
been reported by many others (3,34,36,37). Kilig et al.
(38) found significantly increased IMA levels in adult
patients with AA and concluded that IMA can be used as
an indicator of the severity of AA. Similarly, many other
authors conclude that IMA can be used as a marker for
the diagnosis of AA (39,40).

Compatible with the current literature, we found higher
IMA levels in patients with AA than controls.
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CONCLUSION

The differential diagnosis of AA in children is challenging
due to the lack of a reliable laboratory test or imaging
method. The development of a specific test for the
diagnosis of AA may prevent unnecessary negative
appendectomy rates and reduce the morbidity and
mortality related to perforated appendicitis.

For this purpose, evaluating the thiol/disulfide
homeostasis and demonstrating the elevated oxidative
stress may be helpful for the differential diagnosis in
patients with suspected AA. Although measuring the
IMA levels and demonstrating the alterations in the
thiol/disulfide homeostasis appear to be promising for
increasing the specificity of the differential diagnosis
process, discrimination of perforated and non-perforated
AA do not look reliable, currently. Further clinical
studies with prospective design and increased number of
patients are necessary for validation of these results.
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ABSTRACT

Aim: In the novel coronavirus (2019-nCoV/SARS-CoV-2) disease 2019 (COVID-19) pandemic period, one of the major objectives
of the anaesthesia team was providing quality care for patients whose procedures cannot (or can no longer) be postponed while
limiting the risk of contamination of these patients and healthcare professionals. The aim of this study is to analyse and document
the changes in anaesthesia management of gynecological operations in accordance with this objective during the pandemic period.

Material and Method: A retrospective observational study was conducted on patients who had gynecological operation from
01.09.2019 to 31.12.2020. Anaesthetic management of gynecological operations corresponding to the pandemic process (After
Pandemic Group) were compared with anaesthetic management of gynecological operations from the before the pandemic
process (Before Pandemic Group) . Anaesthesia records of the patients were examined. The following parameters are recorded:
Surgery type, indication of the surgery, urgency of the surgery and anaesthesia method performed, airway management of the
patients, used medications for the anaesthesia management.

Results: There was an increment in the percentage of operations performed with regional anaesthesia after the start of the
pandemic. There was a statistically significant decrement in the percentage of operations performed with laparoscopic technique
after the start of the pandemic. There was an increment in the percentage of operations with oncologycal or suspected oncologycal
indications after the start of the pandemic; there was no difference in the percentage of urgent surgeries while there was a decrement
in the percentage of operations with elective indications.

Conclusion: By taking alterations and fluctations in community prevalence into consideration, decisions about cancellation of
surgeries must be made dynamically. Possibility of COVID-19 infection must be considered in every patient. In anaesthesia
management, regional anaesthesia methods may be considered in appropriate cases. Proper PPE must be used if airway
manipulations are needed.

Keywords: COVID-19, gynecological operations, anaesthesia management

INTRODUCTION

The novel coronavirus (2019-nCoV/SARS-CoV-2)
disease 2019 (COVID-19) began in Wuhan, China, at
the end of 2019 and spread rapidly across the country

bronchoscopy, gastrointestinal endoscopy, laparoscopy,
and the use of energy devices such as electrocautery,
are associated with an increased risk of infection to the

and worldwide, which was declared to be a pandemic by
the World Health Organization (WHO) (1). The virus,
has been identified in respiratory tract specimens one to
two days before the onset of symptoms (2), and mainly
spread through respiratory droplets or direct contact. It
may also be transmitted through aerosols with prolonged
exposure to high concentrations of aerosol in an enclosed
environment (3). Aerosol generating procedures (AGPs),
involve intubation, extubation, chest tube insertion,
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healthcare professionals (4). Anaesthesia practise, based
on its nature, is obliged to either perform or exist together
with the teams performing most of these procedures.
This situation puts healthcare professionals working in
anaesthesia and criticalcare departments and anaesthesia
units in an elevated risk of COVID-19 exposure (5,6). In
this pandemic period, one of the major objectives of the
anaesthesia team was providing quality care for patients
whose procedures can not (or can no longer) be postponed
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while limiting the risk of contamination of these patients
and healthcare professionals. For this purpose, there
had been some changes in anaesthesia practise. There is
not adequate information to evaluate the effects of the
COVID-19 pandemic on anaesthesia management of
gynecologic operations. The aim of this study is to analyse
and document the changes in anaesthesia management of
gynecological operations in accordance with this objective
during the pandemic period.

MATERIAL AND METHOD

A retrospective observational study was conducted
on patients who had gynecological operation from
01.09.2019 to 31.12.2020 comparatively, in Ankara City
Hospital as a pandemic hospital, after ethical approval
was taken from both local ethics committee (Ankara City
Hospital-E1-1-21-1732-14.04.2021, and the Ministry of
Health (2021-03-09T23_29 08). That is, anaesthetic
management of gynecological operations after the
beginning of the the pandemic period (After Pandemic
Group) was compared with anaesthetic management of
gynecological operations before the pandemic period
(Before Pandemic Group) .

From the hospital records, all the patients who had
gynecological operations at the determined period were
identified. As our hospital has begun to provide service
since September 2019, the operation records has been
kept from that date. Anaesthesia records of the patients
were examined. The following parameters are recorded:
Surgery type, indication of the surgery, urgency of the
surgery and anaesthesia method performed, airway
management of the patients, used medications for the
anaesthesia management

Also, the indications for surgery was grouped as Group 1
(Surgery indications-Group 1): Oncologycal or suspected
oncologycalindications (adnexial mass, ovarian carcinoma,
endometrial carcinoma, cervical carcinoma, high grade
cervical intraepithelial neoplasia, vulvar carcinoma,
postmenopausal bleeding, endometrial hyperplasia)
Group 2 (Surgery indications-Group 2): Morbidities
with increment bleeding but not urgent (myoma uteri,
endometrial polyps, menometrorrhagia) Group 3 (Surgery
indications -Group 3): Urgent surgeries (extra uterine
pregnancy; ovarian cyste rupture/torsion, tubo ovarian
abscess; wound infection debridement; postoperative
bleeding or complications requiring surgery, molar
pregnancy termination) Group 4 (Surgery indications
-Group 4): Indications for pelvic organ prolapse ( uterine
prolapse, cystocele, rectocele etc.). Group 5 (Surgery
indications - Group 5): Indications for endometriosis and
ovarian cysts. Group 6 (Surgery indications -Group 6):
Fertility/infertility related indications (tube ligation, lost
intrauterine device, uterine septum resection)
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Statistical analyses were performed using SPSS Software
(Version 21.0, SPSS Inc., IL, USA). Categorical data are
expresses as counts and percentages. Chi-square test was
used for qualitative data. Z test and post hoc tests for
the chi-square independence test was used to detect the
different group. p<0.05 was considered significant.

RESULTS

The total number of gynecological and gynecologic
oncological operations between the period 01.09.2019 to
31.12.2020 was 2973; of which 1683 (56.6%) were before
and 1290 (43.4%) were after covid 19 pandemic period.

There was an increment in the percentage of operations
performed with regional anaesthesia while there was a
decrement in the percentage of operations performed
with general anaesthesia after the start of the pandemic.
(Table 1)

Table 1. The indications, anaesthesia type, laparoscopy and

emergency situation of operations before and after start of
pandemic

Before After
pandemic pandemic P
group n(%) group n(%)

Surgery indications <0.001*
Groupl 519 (30.8)* 553 (42.5)*

Group2 559 (33.2)* 374 (29.0)*
Group3 169 (10.0) 158 (12.2)
Group4 209 (12.4) 115 (8.9)
Group5 153 (9.1)* 54 (4.2)*
Group6 74 (4.4)* 36 (2.8)*
Total 1683 (100) 1290 (100)

Anaesthesia and airway management method <0.001*
GA-EI 1067 (63.4)* 876 (67.9)*

GA-LMA 404 (24.0)* 30 (2.3)*
RA-CSE/Epidural 69 (4.1)* 75 (5.8)*
RA- Spinal 116 (6.9)* 292 (22.6)*
MAC 27 (1.6) 17 (1.3)
Total 1683 (100) 1290 (100)

Anaesthesia type p<0.001
GA 1498 (89.0) 923 (71.6)

RA 185 (11.0) 367 (28.4)
Total 1683 (100) 1290 (100)

Surgery method types p<0.001
Laparoscopic 364 (21.6) 193 (15.0)
Non-laparoscopic 1391 (78.4) 1097 (85.0)

Total 1683 (100) 1290 (100)

Emergency of surgery p=0.134
Emergency 127 (7.5) 117 (9.1)
Non-emergency 1556 (92.5) 1173 (90.9)

Total 1683 (100) 1290 (100)

Chi-square test was used for detecting the difference between surgery indications,
anaesthesia and airway management method, anaesthesia type, surgery method types
and emergency of surgery before and after pandemic period. Z test and post hoc tests
for the chi-square independence test was used to detect the different group in surgery
indications, anaesthesia and airway management method before and after pandemic
period. p<0.001 for the parameters indicated with * GA-EI: General anaesthesia,
endotracheal intubation for airway management, GA-LMA: General anaesthesia, LMA
for airway management; RA-CSE/Epidural: Regional anaesthesia with combined spinal-
epidural or only epidural technique; RA-Spinal: Regional anaesthesia with intrathecal
technique; MAC: Monitorised anaesthesia care
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The number and the percentage of operations grouped
according to the surgical indications and start of
pandemic period are shown in Table 1 and Graphic 1.
There was an increment in the percentage of operations
with Surgery indications -Group 1 after the start of
the pandemic (30.8 % to 42.5%); while there was a
decrement in percentage of operations with Surgery
indications -Group 2, Surgery indications -Group 4,
Surgery indications -Group 5 and Surgery indications
-Group 6. There was no difference in the percentage of
operations with Surgery indications -Group 3 before
and after start of the pandemic.

The number and percentage of operations grouped
according to anaesthesia and airway management
methods and start of the pandemic period are also
shown in Table 1 and Graphic 2. There was an
increment in the percentage of patients who had general
anaesthesia and airway management by endotracheal
intubation (GA-EI), who had regional anaesthesia with
spinal anaesthesia technique (RA-Spinal) and regional
anaesthesia with combined spinal-epidural or only

surgery indications-before pandemic

Group 3 '
1

0%

surgery indications-after pandemic

Group 5, Group 6
4%

Group 4
9%

Group 3
12%

i?a%

Graphic 1. Surgery indications before and after the start of
COVID-19 pandemic

epidural technique (RA-CSE/Epidural) after the start of
the pandemic. There was a decrement in the percentage
of patients who had general anaesthesia and airway
management by supraglottic airway devices (GA-LMA)
after the start of the pandemic. There was no difference
in percentage of patients who had monitorised
anaesthesia care and sedo-analgesia(MAC). 85.4% of
intubations were was facilitated with non depolarising
and 14.6 of intubations were facilitated with depolarising
neuromusculary blocking agents after the start of the
pandemic while 99% of intubations were facilitated
with non depolarising neuromusculary blocking agents
before the start of the pandemic

There was a decrement in the percentage of operations
performed with laparoscopic technique while there was
an increment in the percentage of operations performed
with non laparoscopic technique after the start of the
pandemic.(Table 1).

The percentage of emergency operations did not change
before and after the start of the pandemic (Table 1)

The percentage of operations performed for extra
uterine pregnancy, ovarian cyste rupture/torsion, tubo
ovarian abscess and ovarian cysts with laparoscopic
technique decreased after the start of pandemic when
compared with the period before the start of the
pandemic (Table 2)

anaesthesia type-before pandemic

. MAC
CSE/Epidural 20

RA-Spinal
7%

anaesthesia type-after pandemic
RA- MAC

CSE/Epidural 1%

Mj

Graphic 2. The percentage of operations grouped according to
anaesthesia and airway management methods before and after the
start of COVID-19 pandemic.
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The anaesthesia and airway management method of
operations classified according to operation site and
surgery method before and after the start of pandemic is
shown in Table 3 and Graphic 3. There was an increment
in the percentage of hysteroscopic operations performed
with RA-Spinal after the start of the pandemic period. All
the laparoscopic operations were performed with GA-EI
before and after the start of the pandemic period. There
was an increment in the percentage of vaginal operations
performed with RA-Spinal and RA-CSE/Epidural
after the start of the pandemic period. There was a an
increment in the percentage of abdominal operations
performed with RA-Spinal after the start of the pandemic
period.

Table 2. Some operations which could either be done laparoscopic

or non laparoscopic technique

Before After P
pandemic pandemic
group n (%)  group n (%)

Extra uterine pregnancy <0.001
Laparoscopic 70 (92.1) 45 (62.5)
Non-laparoscopic 6(7.9) 27 (37.5)

Total 76 (100) 72 (100)

Ovarian cyste rupture/torsion, tubo ovarian abscess 0.002
Laparoscopic 52 (66.7) 27 (41.5)
Non-laparoscopic 26 (33.3) 38 (58.5)

Total 88 (100) 65 (100)

Ovarian cysts 0.008
Laparoscopic 109 (81.3) 25 (61.0)
Non-laparoscopic 25 (18.7) 16 (39.0)

Total 134 (100) 41 (100)

Chi-square test was used for detecting the difference between laparoscopic or non

laparoscopic technique before and after pandemic period.

Table 3. The anaesthesia and airway management method of

operations classified according to operation site and surgery
method before and after start of pandemic.

Before After P
pandemic pandemic
group n (%) group n (%)
HYSTEROSCOPIC <0.001
GA-EI 5(1.8) 5(3.5)
GA-LMA 237 (84.9)* 17 (12.0)*
RA-Spinal 37 (13.3)* 119 (83.8)*
RACSE/Epidural - -
MAC = 1(0.7)
LAPAROSCOPIC <0.001
GA-EI 367 (100) 171 (100)
GA-LMA - -
RA-Spinal - -
RA-CSE/Epidural - -
VAGINAL <0.001
GA-EI 59 (15.3)* 12 (5.0)*
GA-LMA 154 (39.9)* 9(3.7)*
RA-Spinal 78 (20.2)* 135 (55.8)*
RA-CSE/Epidural 68 (17.6)% 73 (30.2)*
MAC 27 (7.0) 13 (5.4)
ABDOMINAL <0.001
GA-EI 636 (97.7)* 688 (93.6)*
GA-LMA 13 (2.0)* 4(0.5)*
RA-Spinal 1(0.2)* 38 (5.2)*
RA-CSE/Epidural 1(0.2) 2(0.3)
MAC = 3(0.4)
Chi-square test and Z test and post hoc tests for the chi-square independence test was
used to detect the different group in anaesthesia and airway management method
before and after pandemic period classified according to operation site and surgery
method. p<0.001 for the parameters indicated with *
GA-EI: General anaesthesia, endotracheal intubation for airway management, GA-
LMA: General anaesthesia, LMA for airway management; RA-CSE/Epidural: Regional
anaesthesia with combined spinal-epidural or only epidural technique; RA-Spinal:
Regional anaesthesia with intrathecal technique; MAC: Monitorised anaesthesia care
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Graphic 3. The anaesthesia type of operations classified according to operation site before and after start of COVID-19 pandemic
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DISCUSSION

In the context of the COVID-19 pandemic, the
resumption of surgical activity is subject to several
major limitations. The first case of Covid-19 in Turkey
was detected on March 10, 2020; soon after this, our
hospital was converted to a ‘pandemic hospital. During
the period between March 15,2020 and the end of May
2020, Ministry of Health has issued regulations on the
need to postpone elective surgical procedures as much
as possible. During this period, elective cases were
delayed and only emergency and cancer surgeries were
performed. Also operating room and postoperative
follow-up procedures, were updated for pandemic
conditions. The main rationale for this measure was
minimizing the redundance in health institutions and
reducing the burden on health personnel, managing the
change in hospitalisation capacities. During the period
between June 2020 and end of September 2020 elective
surgical procedures for elective cases had been resumed.
During the period between October 2020 and December
2020 elective surgical procedures not totally postponed
but limited to decreased numbers.

Similarly, elective surgical procedures has been ceased in
most of countries. In the UK, it is announced by NHS
in March that all non-urgent elective surgery would be
suspended for at least 3 months. (7). The same decision
was taken in Washington, regarding non-urgent medical
procedures in order to reserve critical equipment for
COVID-19 healthcare professionals (8). Many countries
have recently resumed elective cases by early summer
2020, in response to dramatic reductions in medical care
unrelated to COVID-19.

According to a global predictive modeling in May 2020
CovidSurg Collaborative (9), 28 404 603 operations will
have been canceled or postponed worldwide during the
peak 12 weeks of disruption due to COVID-19. During
the COVID-19 pandemic, Oui L et al (3), classified each
operation into 3 types according to urgency, as emergency
surgery, “time-limited” surgery, and elective surgery.
They defined emergency surgery as life-threatening
circumstances requiring immediate surgical treatment
such as ectopic pregnancy, ovarian torsion, uncontrollable
uterine bleeding from cancer, pelvic mass causing severe
symptoms; time-limited surgery as procedures whose
time can be delayed, but should not be delayed for too
long, for example, operations on malignant tumors; and
elective surgery as neither emergency nor time-limited for
example, excision of pelvic masses withouthigh suspicion
of malignancy, hysterectomy for benign diseases.

Our surgery indications were consistent with this
classification. There was an increment in percentage of
operations with oncologycal or suspected oncologycal

indications after the start of pandemic; there was no
difference in the percentage of urgent surgeries while
there was a decrement in the percentage of operations
with elective indications. Keles et al, reported to perform
surgeries for major gynecologic operations including
malignant cases and associated this situation with being
a non-pandemic speciality hospital (10). Cancer patients
are vulnerable to COVID- 19 and also, their oncologic
outcome is based on the type and timing of treatment
(11). Hospitals, are postponing or canceling clinic visits
and treatment to protect cancer patients from COVID-19,
according to cancer acuity (12). This results in stress and
anxiety in patients. According to conducted a survey,
patients were found to be more fearful of cancer progression
(70.9%) than developing COVID-19. Many patients had a
high level of anxiety that COVID-19 pandemic would lead
to a change of planned cancer treatment (13).

For providing quality care for patients while limiting the
risk of contamination of these patients and healthcare
professionals, a thorough preoperative examination
and epidemiologic investigation is essential for all
surgical patients to assess suspected COVID-19 patients.
The European Society for Gynaecological Endoscopy
recommendations highlight the importance of screening
for SARS-CoV-2 before gynaecological procedures (14).
Especially in non-emergency situations this seems to be
a very logical approach. In our institution, preoperative
the reverse transcriptase — polymerase chain reaction
(RT-PCR) testing for screening COVID 19 for patients
schuled for surgery were not performed until the end
of May 2020. After June 2020, RT-PCR testing were
performed for all the patients whether or not having any
symptoms before 48-72 hours from the surgery. Owing
to reported false negative rates of 47-70% for RT-PCR
tests (15), still all cases were presumed to be potential
COVID-19 positive and FFP2/N95 respirators were
brought into use of all anaesthesia and surgical team
for all operations after June 2020. Access to personal
protective equipment (PPE) for health professionals is an
important concern while providing anaesthesia because
of the high risk of COVID-19 transmission of anaesthesia
team as mentioned in above sections. Applying RT_PCR
testing to patients for screening of Sars-Cov-2 and using
PPE, lead to a safer setting for patients and anaesthesia
and surgery team in our institution.

In the context of COVID-19 pandemic, choosing
regional anaesthesia for appropriate operations is
seems to be more advantageous. General anaesthesia
exposes to the risk of contamination during periods
of upper airway management (16). According to a
systematic review that analyzed the transmission risk
of acute respiratory infections to healthcare workers for
aerosol-generating procedures, the odds ratio of tracheal
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intubation have been reported to be 6.6 (17). Peripheral
and central regional anaesthesia techniques reported to
have a favourable risk/benefit ratio (18) and allow for the
maintenance of patient protection measures (mask use)
and decreased caregiver exposure during anaesthesia
and surgical procedures (19). The American Society of
Regional Anesthesia and Pain Medicine and European
Society of Regional Anesthesia and Pain Therapy (20)
have made practice recommendations on neuraxial
anesthesia and during the COVID- 19 pandemic. In their
joint statement, regional anesthesia is not contraindicated
for COVID-19-positive patients and should be preferred
for providing anesthesia care wherever possible. The
choice of anaesthesia method in our institution was
consistent with the recommendations about regional
anaesthesia. There was a statistically significant increment
in the percentage of operations performed with regional
anaesthesia (11% to 28%, p<0.001) after the start of
the pandemic. Many gynecological procedures can be
performed under regional anaesthesia without intubation
or supraglottic airway device insertion, minimising the
hazard to the operating team. In our institution, there
was a decrement in the percentage of hysteroscopic
operations performed with GA-LMA and increment in
the percentage of hysteroscopic operations performed
with RA-Spinal after the start of the pandemic period.
Although there is no adequate literature about safety
of supraglottic airway devices, they seem to be more
insecure in context of COVID-19 transmission because
of the possible continuous leakege from the airway.

There is no consensus in the literature regarding whether
laparoscopy or laparotomy is superior under pandemic
conditions. In laparoscopic surgery, the technique-
pneumoperitoneum brings about the risk of aerosol
exposure to the operating team (14). Aerosol exposure
is reported to occur during the release of CO2 which
occurs mostly during the procedures involving ports and
removal of pneumoperitoneum at the end of surgery.
Risks of smoke inhalation to operation room staff during
laparoscopic surgery has also been documented (21).

Abstaining general anaesthesia can not be carried
out for laparoscopic surgery but certain emergency
gynaecological procedures such as ruptured ectopic
pregnancy or ovarian torsion can be performed via
minilaparotomy under regional anaesthesia. In our
institution, the percentage of operations performed
for extra uterine pregnancy, ovarian cyste rupture/
torsion, tubo ovarian abscess and ovarian cysts with
laparoscopic technique had decreased after the start of
pandemic when compared with the period before the
start of the pandemic. Addition to this, total percentage
of laparoscopic operations had also decreased after the
start of COVID-19 pandemic.
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CONCLUSION

By taking alterations and fluctations in community
prevalence into consideration, decisions about
cancellation of surgeries must be made dynamically. It
is a great challenge to make the arrangements between
the need to maintain surgical treatment and the risk to
patients who may experience worse outcomes if they
contract COVID-19. Possibility of COVID-19 infection
must be considered in every patient. In anaesthesia
management, regional anaesthesia methods may be
considered in appropriate cases. Proper PPE must be
used if airway manipulations are needed
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ABSTRACT

Aim: It is recommended that dysfunctional voiding diagnosis should made by the repeated uroflowmetry simultaneously
pelvic floor electromyography (UF-EMG) + post-void residual measurements. However, there is no evaluation system for UF-
EMG parameters regarding the clinical diagnosis, follow up and treatment of these patients. In our study, we aimed to create a
new grading system for the diagnosis of dysfunctional voiding by using UF-EMG parameters.

Material and Method: We have retrospectively obtained UF-EMG and lower urinary tract symptom score results that performed
to the children whom applied to our clinic with the symptoms of dysfunctional voiding between 2010 and 2015. A total of
856 reports were included into this retrospective cohort analysis. The proper 610 UF-EMG tests were graded according to our
grading system. The UF-EMG grading system is divided into 6 grades: Grade 0: No EMG activity and normal uroflowmetry,
Gradenon-EMG: Disturbed flow pattern with no EMG activity, Grade 1: EMG activity with no disturbed flow pattern, Grade
2: EMG activity with minimally disturbed flow pattern, Grade 3: EMG activity with moderately disturbed flow pattern, Grade
4: EMG activity with extremely disturbed flow pattern.

Results: There was no statistically significant difference between the demographic data of patient and control groups (p>0.05).
According to grading system, day and nighttime incontinence were statistically significant increases as the grades increases
(respectively, p<0,001, p=0,023). According to grading system we created as the grades increased the UF-EMG parameters and
the questions of lower urinary tract dysfunction symptom score which evaluated the voiding phase results were statistically
significant (p<0.05).

Conclusion: Grading system will be helpful to interpreting the results of the UF-EMG, which considered to be relatively
difficult and thus, the diagnosis of the patients can be easier to evaluate and respond to the treatment by urologist.

Keywords: Lower urinary tract dysfunction, dysfunctional voiding, uroflowmetry-EMG, grading system

INTRODUCTION

Dysfunctional voiding (DV) is defined as habitually
contractions of the external urethral sphincter during
urination in children (1). Formerly, obtaining staccato
patterns at repeated uroflowmetry (UF) tests or invasive
urodynamic investigation were suggested for the
diagnosis of DV (2.3). However, recent guidelines have
suggested to perform repeated UF and electromyography
(EMG) of pelvic floor muscles (UF-EMG) for the
diagnosis and follow-up of DV which also led us to move
away from invasive techniques for the evaluation of lower
urinary tract dysfunction (LUTD) (4-6).

Corresponding Author: Burak Koprii, dr_burak83@yahoo.com

EY MG HD

Uroflowmetry is a simple and non-invasive test which
evaluates the voiding phase of lower urinary tract (LUT).
The integration of UF results with pelvic floor EMG
recordings increases the adequacy of DV diagnosis (3-
5). Several nomograms were defined by using UF rates
according to gender among healthy children, which
aimed to establish normal UF references (7,8).

UF-EMG has already been proven as a reliable method for
the diagnosis of the voiding disorders in children (4-6,9).
The flow curve pattern, UF parameters and pelvic floor
activity during voiding can concomitantly be evaluated
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by UF-EMG. However, there is no definitive nomogram
that leads to stages for voiding dysfunction by UF-EMG
findings. The aim of this study to develop a new simple,
understandable grading system [Giilhane Grading System
(GGS)] which might lead us to reach easy decision of
therapies for DV based on the data of EMG activities
among 610 patients who performed UF-EMG.

MATERIAL AND METHOD

This retrospective study was approved by the Ethical
Committee of Giilhane Military Medical Academy
(Date: September 2012, Decision No: 1491-99-
12/1648.4-4950) and followed the Institution’s Review
Board of Human Subject Guidelines. All procedures
were carried out in accordance with the ethical rules
and the principles of the Declaration of Helsinki. We
have retrospectively obtained a total of 856 UF-EMG
tests performed children without any neurological or
anatomical deficit between September 2010 to October
2015. All performed UF-EMG studies were analyzed by
two different pediatric urologists. Children with LUTS
were evaluated by lower urinary tract dysfunction
symptom score (LUTDSS) defined by Akbal et al. (10)
along with UF-EMG analysis. The data of the patients
including physical examination, 3-day bladder diary,
urine analysis, urine culture, urinary ultrasonography,
post-void residual urine (PVR) was also obtained.

In our center, standard urotherapy, voiding training,
regulation of daily fluid, stay away from colorful liquids
(coke, fruit juice etc.) and fiber rich diet for the prevention
of constipation were recommended to children with DV.

LUTDSS is a diagnostic tool for the diagnosis of LUTD
in children with a score of 8.5 or greater had voiding
abnormalities, with 90% sensitivity and 90% specifity (10).
The questionnaire was composed of the following items:
daytime urinary incontinance (Q1,2), nighttime urinary
incontinance (Q3,4), frequency (Q5), voiding habits as
strain, pain during voiding, intermittency (Q6,7,8,9),
bladder habits as urgency and urge incontinance
(Q10,11,12), constipation (Q13) and quality of life.

UF-EMG studies were performed by the expert nurse
(MMS 5000, Medical measurement system 5000, USA) in
our urodinamy study center. In our clinic, all patients were
informed about UF-EMG procedure for reduce the anxiety
as a routine clinical practice. Bladder volume was assessed
by ultrasonography (Bladder Scan BVI 6100, Bothell, WA)
to ensure expected bladder capacity (EBC) is enough to
perform for UE. EBC was calculated using Koff’s formula
(11). Superficial surface electrodes used for recording
the external sphincter EMG activity were placed at 3 and
9 oclock positions at the perineum and third electrode
placed to left thigh. PVR was measured by ultrasonography
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(Bladder Scan BVI 6100) immediately after voiding. We
have included into our analysis the following parameters
recorded by UF-EMG: expected bladder capacity, voided
volume (VV), voiding time (V'T), average flow rate (Qave),
maximum flow rate (Qmax), maximum flow rate time
(T-Qmax), EMG activity and PVR.

Giilhane Grading System (GGS)

The reports with any artefact were not graded. The
stratification of EMG activities that reflects the voiding
pattern was the key parameter for our new scale.

GGS was defined in to 6 grades as Grade 0: Patients with
bell curve type voiding curve and without EMG activity
(Figure 1A), Grade 1: EMG activity with not disrupt the
voiding curve (Figure 1B), Grade 2: EMG activity that
does not disrupt the voiding curve minimally, EMG
activity that does not cause deep notches in the voiding
curve during voiding (Figure 1C), Grade 3: moderately
disrupted voiding curve, patients with EMG activity
leading to staccato or plateau type voiding curve (Figure
1D), Grade 4: Patients with EMG activity leading to
intermittent voiding curve (Figure 1E), Grade non-
EMG: the disrupt voiding curve without EMG or delayed
activity was determined (Figure 1F).
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Figure 1. A: Grade 0 UF-EMG sample image according to GGS, B:
Grade 1 UF-EMG sample image according to GGS, C: Grade 2 UF-
EMG sample image according to GGS, D: Grade 3 UF-EMG sample
image according to GGS, E: Grade 4 UF-EMG sample image according
to GGS, F: Gradenon-EMG UF-EMG sample image according to GGS

After analyzing the reports and demographical data
of the patients we have excluded the children with
anatomical abnormality, acute or chronic urinary tract
infection, urolithiasis, neurologic lesions, chronic
constipation and any records with artefacts due to the
wet skin or cross talking of the electrodes. Among 729



Anatolian Curr Med ] 2021; 3(3); 227-233

Koprii et al. Uroflowmetry-EMG grading system

reports, a total 610 patient data were included into
the statistical analysis (Figure 2). After completion of
retrospective data obtaining, we also have performed
LUTDSS and UF EMG to 119 healthy children to
demonstrate the normal values of UF-EMG.

The children with any LUTS and LUTDSS > 8.5 were
assigned as patient group, whereas the children with
LUTS and LUTDSS score as 0 in control group. Study
flow chard was given in Figure 2.

Total UF-EMG tests enrolled
(n=856)

UF-EMG tests with artefact
were excluded
(n=127)

Proper UF-EMG tests included
(n=729)

Control group (Children
with no LUTS)
Grade 0
(n=119)

Patient Groups (Children have LUTS)
(n=610)

Grade 0 (Patients with normal UF-
EMG)
(n=239)

Patients with abnormal
UForEMG (n=371)

Lo

Grade 2
(n=107)

Grade non-
Grade 1

(n=150)

Grade 3
(n=70)

Grade 4

EMG
(n=23) (n=21)

Figure 2. Study flow-chart

Statistical Analysis

The statistical analysis was using the Statistical Package
for Social Sciences 15.0 software (SPSS 15.0 package
program, Collage Station, TX, USA). Descriptive
statistic was calculate using number, percentage,
standard deviation, minimum and maximum as proper.
In comparisons between groups, Mann Whitney-U test
was used for advanced paired comparisons. Student-T
test was used in the comparison of 2 groups. The Chi-
Square test was used to compare discrete variables.
Log formation was used for the abnormally distributed
data for the reach normality. Spearmen Correlation test
was used to evaluate the linear relationship between
variables. p<0.05 level was considered statistically
significant.

RESULTS

A total 610 UF-EMG (433 female, 177 male) patients and
119 UF-EMG (75 female, 44 male) control (p=0.188) have
been included to our study. The mean age was 8.90+2.91 for
patient group and 9.02+2.86 for control group (p=0.168).
There was no statistically significant difference between
patient and control groups regarding age and gender. The
analysis of patient and control groups’ with GGS grades,
mostly grade 0 was detected in the patient group (39%) and
no grade 4 was detected in control group (Table 1).

Table 1. UF-EMG results of the patient and control group
according to GGS

Group Patient (n=610) Control (n=119)
n % n %
0 239 39 90 76
1 150 25 17 15
2 107 18 9 7
Grade 70 12 3 2
4 23 3.7 0 0
non-EMG 21 3.3 0 0

There was a statistically significant positive correlation
between the mean age and GGS grades (r=0.128, p=0.002)
and negative correlation between the mean age and
LUTDSS total score (r=-0.208 p<0.001). The comparison
analysis showed that the mean age was sequentially
increasing by increase in GGS grades (Table 2). The female
patients had statistically significantly higher GGS grades
compared to male patients (p<0.001) (Table 2).

When we further analyzed the LUTDSS questionnaire
by GGS scale; there was a statistically significantly
increase in presence and the severity of incontinence
(Q1, Q2) by increasing GGS grade (p<0.001). The
comparison of nighttime symptom questions (Q3, Q4)
showed statistically significant difference by increase in
GGS grade (p<0.001 for Q3 and P=0.023 for Q4). No
significant difference was found regarding the Q5 which
reflects the voiding frequency of the patient (p=0.26).
The analysis of Q6,7,8,9 that examine the voiding habits
and voiding phase, only straining (Q6) and intermittency
(Q8) showed statistically significant differences between
GGS grades (p<0,001). The questions that reflect the
bladder habits (Q10, 11) showed no difference by GGS
grades except Q12 which indicates bladder storage
(p=0.016). All the results were depicted in Table 3.

When we analyzed all UF parameters results according
to GGS scale, all the parameters showed significant
deterioration by GGS grade. The results were summarized
in Table 4. The spearmen correlation analysis showed
that there was a statistically significant positive correlation
between GGS grades and EBC, VV, VT, TQmax and PVR.
The Qwave and Qmax values did not show statistically
significant correlation with GGS scores (Table 5).
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Table 2. Patients’ demographic data and LUTSS questions according to GGS

Gru Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Grade non-EMG
P n=239 n=150 n=107 n="70 n=23 n=21 p
Age Mean+SD 8.29+ 2.79 8.60+2.82 9.41+3.15 9.58+2.93 9.78+2.53 9.95+2.68 0.012
8 (Min-max) (5-17) (5-17) (5-19) (5-16) (6-15) (5-17) :
n % N % n % n % n % n %
Female 147 61.3 105 70.1 88 82.2 61 87 23 100 12 57.1
Gender
Male 92 38.6 45 29.9 19 17.8 9 13 0 0 9 428 <0.001
LUTSS Mean+SD 11.04+6.40 12.02+6.56 12.90+6.78 14.31+6.89 14.52+5.62 14.19+6.21 0.50
(Min-max) (1-31) (1-33) (1-32) (1-35) (4-27) (5-24) :
Sometimes 87 14.2 63 10.3 37 6.6 24 4.0 8 1.3 11 1.8
Mostly 80 13.1 33 5.4 39 6.4 18 3.0 3 0.5 7 1.1
Seriously 18 2.9 20 3.2 7 1.1 12 2.0 1 0.1 2 0.3

LUTSS: Lower urinary tract dysfunction symptom score

Table 3. The Comparison of LUTSS questionnaire by GGS

Grade 0 Grade 1 Grade 2 Grade 3 Grade4  Grade non-

oy n=239 n=150 n=107 n=70 n=23  EMGn=21 P
No 87 143 57 93 26 42 9 15 3 04 3 05
Ql: Does your child have gometimes 114 188 78 128 60 98 41 67 11 18 13 21
urinary incontinence . <0.001
during the day? 1-2 times/day 27 46 10 16 7 11 12 20 8 13 5 08
3 or more times/day 11 1.9 5 0.8 14 2.2 8 1.3 1 0.1 0 0
. A few drops 78 127 43 70 50 82 37 60 5 08 10 16
Q2 How wetisyour 1o ynderwearwet 64 105 41 67 22 36 19 31 14 23 8 13 <0001
child during the day?
Pants soaking wet 10 1.6 9 1.3 8 13 4 0.6 1 0.1 0 0
No 75 122 41 67 51 84 28 46 10 16 10 16
Q3: Does your child have .5 pights/week 107 177 83 136 31 50 26 43 11 18 11 18
urinary incontinance . <0.001
during the night? 3-5 nights week 39 64 14 23 8 13 6 98 2 30 0 0
6-7 nights/week 18 30 12 196 17 28 10 16 0 0 0 0
Q4: How wet is your Underwear wet 67 109 43 7.0 17 2.8 20 3.2 6 9.8 8 1.3
hild during the night? 0.023
child during the night?  Bed wet 97 159 66 108 39 64 23 38 7 11 3 05
Q5: How many times  1-7/Day 134 219 93 152 69 113 50 82 13 21 11 18
does your child void?  More than 7/Day 105 172 57 94 38 62 20 33 10 16 10 16
Q6: My child has to No 203 332 126 206 67 109 46 75 12 20 14 23
strain to pee. Yes 3 59 24 39 40 65 24 39 11 18 7 11 :
during voiding Yes 3 59 30 50 23 37 19 31 2 03 2 03
Q8: My child pees No 186 304 106 173 63 103 41 67 10 16 12 19
intermittently when on <0.001
the toilet. Yes 53 86 44 72 44 72 29 48 13 21 9 14
Q9: My child hasto go ~ No 184 301 117 191 83 136 48 79 13 21 16 26
to revisit the toilet to pee 0.133
soon after his/her pee.  Yes 55 92 33 54 24 39 22 36 10 16 5 08
Q10: My child has to run No 53 88 43 70 34 55 20 32 9 15 4 06
to the toilet when s/he 0.223
feels thencedito pee: Yes 167 273 107 175 73 120 50 82 14 23 17 28
Q11: My child can hold 115 189 85 140 63 103 35 57 14 23 9 14
his/her pee by crossing 0336
his/her legs, squatting, or :
doing the “pec dance>  Yes 124 203 65 111 44 72 35 57 9 15 12 20
Q12: My child wets No 106 173 84 137 69 113 42 69 11 18 11 1.8
his/her clothes before 0.016
reaching the toilet. Yes 133 218 66 108 38 62 28 46 12 20 10 16
Q13: My child does not  No 196 322 133 218 85 140 49 80 19 31 14 22 .
pass stool every day. Yes 43 71 17 28 22 36 21 34 4 06 7 11
No 54 90 34 55 24 40 16 26 11 18 1 001
Quality of life:Does this  gometimes 87 142 63 103 37 66 24 40 8 13 11 18
affect his/her family life 0.011
or social life? Mostly 80 131 33 54 39 64 18 30 3 05 7 11
Seriously 18 29 20 32 7 11 12 20 1 01 2 03

LUTSS: Lower urinary tract dysfunction symptom score; Q: Question
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Table 4. Patient group’s uroflowmetry parameters analysis according to grading system

Grou Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Gradenon- p
P n=239 n=150 n=107 n=70 n=23 EMG n=21
EBC (ml) Mean+SD 287.85+83.93 288.2+84.77 312.33+94.77 317.57+88.09 323.47£76.19 328.57+£81.22 0.012
(Min-max) (150-540) (180-540) (180-600) (180-510) (210-480) (210-540) ’
VV (ml) Mean+SD 195.80£167 195.62+104.00 261.90+£171.33 315.44+203.31 269.43+151.43 320.52+ 98.56 <0.001
(Min-max) (36-660) (43-530) (30-980) (75-1100) (55-571) (122-660) ’
VT (sec) Mean+SD 18.18+13.6 19.64+10.71 25.84+22.56 29.32+11.46 48.43+£25.99 33.52+11.32 <0.001
(Min-max) (6-108) (7-77) (8-231) (11-57) (14-116) (13-57) ’
Qave (ml/ Mean+SD 13.95+4.68 12.35+4.45 11.24+6.20 10.72+4.37 6.82+3.33 11.61£5.57 <0.001
sec) (Min-max) (5-30) (5-25) (4.33) (3-21) (3-16) (6-18) ’
Qmax (ml/ Mean+SD 21.9+£9.57 22.31+9.84 24.55+11.48 25.02+9.55 17.52+7.82 26.52+6.45 0.002
sec) (Min-max) (8-57) (5-66) (3-62) (7-48) (7-33) (16-48) :
T-Qmax Mean+SD 6.80+6.06 6.19+4.48 8.35+5.92 9.55+5.87 22.00+£37.23 9.61+5.68 <0.001
(sec) (Min-max) (1-65) (1-27) (2-37) (1-38) (2-172) (4-26) ’
PVR (ml) Mean+SD 22.98+15.50 21.92+11.62 42.85+19.02 54.52+15.91 64.95+20.60 60.04+12.36 <0.001
(Min-max) (0-225) (0-190) (0-339) (0-277) (0-142) (0-225) i
EBC: Expected bladder capacity, VV: voided volume, VT: Voiding time, Qave: Average flowrate, Qmax: Peak flowrate, T-Qmax: Peak flowrate time, PVR: Post voiding residua
Table 5. The statistical correlation between grades and UF-EMG parameters
EBC \'A% VT Qvave Qmax T-Qmax PVR
* 0.140 0.261 0.288 -0.016 0.05 0.227 0.117
GGS Grade i
p* 0.001 <0.001 <0.001 0.697 0.216 <0.001 0.004
* Pearson correlation test, EBC: Expected bladder capacity; VV: voided volume; VT: Voiding time; Qave: Average flowrate; Qmax: Peak flowrate; T-Qmax: Peak flowrate time; PVR:
Post voiding residua

DISCUSSION

Uroflowmetry is the main important evaluation test
that analysis the voiding phase of LUT. Simultaneous
assessment of UF with pelvic floor EMG along with
PVR test gives much valuable information about LUTD
diagnosis and severity (4). The aim of this study was to
create a new simple grading system depends on UF-EMG
findings by the presence of EMG activity for to determine
the severity of DV.

LUTDSS is a non-invasive questionnaire including the
day and night incontinence with filling-phase symptoms
and voiding-phase symptoms (10). In our study, there was
no significant differences between GGS grades regarding
LUTDSS, although correlation showed mild significance.
This result led us to suggest that LUTDSS evaluates the
voiding and storage phase of bladder at the same time,
however GGS was designed according to UF-EMG test
which evaluate the voiding phase of bladder.

The bell-shaped curve defined in healthy child is
regardless from gender, age and voided volume (6). In
our study, the most common patient group was grade 0
patients with a bell-shaped curve. Although the LUTDSS
of those patients was higher than 8.5, their UF-EMG
findings were similar with the control group. Samijn et
al. (12) reported 50-60% of children with LUTS void
on the bell-shaped curve and suggested that initiation
to the procedure with a UF alone and followed by a
measurement of UF with EMG. Similar with this study,
we have found the rate of Grade 0 and Grade 1 which
were bell shaped curve in 54% of the patient.

This complex situation might be due to the incorrect
interpretation of LUTDSS questions by families of the
patients whom might have nocturnal enuresis. Nocturnal
enuresis is common clinical disorder which has primary
or mono symptomatic types and has a deep impact on
affected children and their families (13,14). Furthermore,
repeated UF-EMG tests in those patients would help to
make the definitive diagnosis.

The urgency symptom is a predominant symptom in the
overactive bladder and a silent pelvic floor or minimal
EMG activity during voiding, which does not affect the
voiding curve is a guide for the diagnosis of overactive
bladder in children (2,15). In our study, the incidence
of urgency symptom (Q10) decreased as the grades
increased. That results might be due to the low grade
GGS patients have more profoundly overactive bladder
also GGS gives information about the voiding phase.

ICCS suggested that to perfom repeated UF-EMG tests
for the diagnosis of DV. Mostly, in DV uroflow pattern
show staccato pattern and interrupted pattern with EMG
activity due to the lack of the sphincter relaxation during
voiding (16).

A staccato or fluctuating uroflow pattern is considered
representative for DV. Additionally, interrupted-shaped
flow pattern might be seen in patients with DV. Wenske
et al. (17) reported that staccato or interrupted flow
curve was associated with a 40.7% incidence of an active
pelvic floor EMG during voiding at DV. In this study,
the rate of DV is 41.6% among only staccato pattern.
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Remaining 59.3% of patients with staccato, interrupted
or mixed uroflow pattern had a quiet pelvic floor EMG
during voiding. These patients were ultimately diagnosed
as primary bladder neck dysfunction (PBND) in 27.9%,
detrusor underactivity in 15.2%, and idiopathic detrusor
overactivity disorder in 16.1%. Therefore, majority of
staccato or interrupted flow patterns were not associated
with DV in this study (17). According to them, EMG
positivity during voiding is vital for the diagnosis of DV.
Increased pelvic floor muscle activity can cause staccato
or interrupted, and sometimes depressive (plateau-like)
voiding patterns. Rarely, a bell voiding pattern might be
seen during positive EMG. We believe that the most of
Grade 3 patients have DV and Grade 4 patients have DV
with under active bladder.

PBND is a disease characterized by weak voiding flow
due to delay or incomplete opening of the bladder neck
during voiding. The EMG lag time is defined in the UF-
EMG test is also a peciluar finding to PBND (6,9,18).
Plateau voiding flow is a low-amplitude voiding pattern
due to the bladder outlet obstruction and in UF-EMG
mostly does nothave EMG activation during voiding (6).
Taken all these together, Gradenon-emg indicates the
primary bladder neck dysfunction and bladder outlet
obstruction in patient groups.

The abnormal contractions of sphincter during voiding
could lead to negative effect on uroflowmetry parameters
like Qave, VT, Qmax, T-Qmax and PVR. The contracts
of external urethral sphincter during voiding causes
decrement in Qave, Qmax and increment in VT, T-Qmax
and PVR.

In our study we have found the statistically significant
decrease in Qave and increase in VT, Qmax, T-Qmax
and PVR by GGS grades. Also, the mean age of patients
showed statistically significant increase with increasing
of grades. We also determined the statistically significant
increases of EBCand VV by GGS grades. We believed that
the increment of Qmax along with the increase in grades
depends on this situation because in DV we expected
decreases of Qmax while increase the severity of disease.
The positive correlation between UF parameters and
GGS finding is supportive for the conclusion regarding
increasing grade of GGS is reflective for severity of LUTD.

Dysfunctional voiding is more common and has severe
clinical manifestation in females (19,20) then males. In
our study, girls showed a statistically significant higher
grade of GGS.

Here, this new grading system developed by the presence
of EMG activity of UF-EMG test which performed in the
initial evaluation of the DV might be very informative
for the diagnosis of severity of the disease and decision of
treatment type. We believe that the easy interpretation of
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UF-EMG results with our new grading system provides
clear and effortless practice at outpatient urology clinics.

The main limitations of our study are the retrospective
design and single center analysis which limits the
generalization of the data. Our findings might shed light
on the future larger sample sized, prospective validation
studies.

CONCLUSION

For both diagnosis and follow-up of DV is a complex and
our new GGS grading system is easy technique in this
field for routine urology practice.
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ABSTRACT

Aim: YouTube videos, which are used as sources of information, can also be an essential resource in intubation training. For
this reason, we aimed to investigate the content, adequacy, and reliability of the training videos on intubation in our searches
in Turkish and English.

Material and Method: This study was carried out between8 May to 9 May 2021by searching Youtube in Turkish and English
with ‘entiibasyon’” and ‘intubation. Forty four videos that met the inclusion criteria were included. Intubation indication,
explanation of complications, number of views, number of likes, video power index (likes ratio*view rate/100) were recorded
in the video content. Ten items were scored over ten total points after the subject content was evaluated.

Results: Although the number of views, the number of likes, and the power index values were higher in English videos, the
difference was not statistically significant (p>0.05). No significant difference was found between Turkish and English videos
in the quality evaluation (p>0.05). Although it was seen that the approach to the patient diagnosed with Covid-19 (30.4% vs.
9.5%) and the pediatric approach (8.7% vs. 0.0%) were mentioned at higher rates in the English videos, no significant difference
was detected (p>0.05).

Conclusions: Video sharing on endotracheal intubation in Turkish and English has similar features. Educational videos are
shared in Turkish, especially by academic institutions.

Keywords: Intubation, internet, video, YouTube

INTRODUCTION

Avicenna (980-1037) described the first endotracheal
intubation practice. Curry performed the first human
cadaver intubation in 1792. Magill first applied intubation
in 1920 to give anesthesia. It was used for the first time in
Turkey by Dr Burhaneddin Toker and Dr. Sadi Sun in 1949
(1). The intubation process provides keeping the airway
open, controlling the airway and breathing, relieving the
respiratory burden, and preventing aspiration.

It is crucial to make the necessary preparations for
intubation, position the head and neck appropriately,
and place the laryngoscope correctly. In addition, it is an
intubation procedure that is desired to select the proper
size tube, provide sedation and remove secretions, and
then advance the tube between the vocal cords as soon
as possible with non-traumatic movement (2,3). When
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done correctly and quickly, without causing morbidity,
intubation is life-saving by providing a reliable airway.
It is an essential part of in-service training for every
healthcare worker to acquire intubation skills (1-4).

Millions of videos are shared on YouTube, the video-
sharing site established in February 2005, and the
number of shared videos is increasing day by day. There
are also many videos on health-related topics on the site
where almost every subject is shared (5). It is thought
that online information sharing and search for education
and health issues have increased, especially during the
pandemic. However, the fact that video sharing is free
and professional competence is not sought raises doubts
about the reliability of the information (6-9).
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In the Covid-19 pandemic caused by the SARS-COV-2
virus, significant changes and restructurings have
occurred in the health system. In this process, in-service
training was organized, and the training of intubation,
which is one of the primary duties of health workers, was
repeated. However, there may be difficulties in conducting
this training face-to-face. During the pandemic process,
it is seen that educational videos for health professionals
have been published along with the videos published on
subjects such as the transmission routes of the disease
and prevention. When the literature is examined, no
study has been found that evaluates intubation videos on
YouTube as a source of information. For this reason, we
aimed to investigate the content, adequacy, and reliability
of the training videos on intubation in our searches in
Turkish and English.

MATERIAL AND METHOD

This observational study was carried out on Youtube
between 8 May to 9 May 2021 by searching in Turkish and
English with entiibasyon and intubation. In the study, 44
of the elective endotracheal and rapid serial endotracheal
intubation videos, in Turkish and English, with a
duration of 2-20 minutes, were included. Videos in other
languages containing other topics, repetitive, containing
advertisements, non-educational, non-audio narration,
and advanced airway applications such as nasotracheal
intubation, fiberoptic intubation, retrograde intubation
were excluded study. Two researchers analyzed the
videos. Due to nature of this study, ethics committee
approval was not obtained.

Intubation indication, explanation of complications,
number of views, number of likes, video power index
(likes ratio*view rate/100) were recorded in the video
content. It was recorded whether the intubation
application was shown on the patient, on a model,
or as an animation. Subject content-preparation,
tools, 2-Preoxygenation, 3-Anesthesia, paralysis,
4-Ventilation, 5-Difficult ventilation, 6-Intubation
phase, 7-Difficult intubation, 8-Confirmation, 9-Post-
intubation management, 10-Management in the case
of failed intubation , the explanation of management
issues were evaluated. The content was scored over ten
total points.

Intubation expression was recorded in pediatric and adult
patients. In the video content, the features of intubation
in patients with a diagnosis of Covid-19 or suspected
were examined. In addition, the video tutorial was
evaluated by a public health specialist and an experienced
anesthesiologist as 1: little, 2: moderate, 3: very useful for
healthcare professionals who have no experience with
intubation, and it was recorded.
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Statistical Analysis

Continuous variables, median (minimum-maximum),
categorical data were expressed as numbers and
percentages. In the intergroup analysis of continuous
variables, normality analyzes were performed with
the Kolmogorov-Smirnov Goodness of Fit Test. Mann
Whitney U Test was used for comparisons between groups
as the data were not suitable for normal distribution. Chi-
square test (Fisher’s exact test when necessary) was used
to compare categorical data. Analyzes were performed
with IBM SPSS Package Program version 22.0 (IBM
Corporation, Armonk, NY, USA). Cases where the type
1 error level was below 5% were considered statistically
significant.

RESULTS

The median video length of Turkish videos is 7.2 (2.1-
19) minutes, the content is 6 (1-11), the number of views
is 11.662 (14-4.160.600), the number of likes is 143 (7-
36.000), the number of dislikes is 6 (0-1200) and power
index median value is 10.917 (10 - 1.497.816.000), while
median video length of English videos is 6.5 (2-19)
minutes, content is 6 (2-9), number of views is 28.336
(764 -972.269), the number of likes was 173 (0-11.000),
the number of dislikes was 7 (0-292), and the median
value of the power index was 19.818 (0 - 96.605.410).
Although the number of views, the number of likes and
the power index values were higher in English videos,
the differences were not statistically significant (p>0.05)
(Table 1).

Table 1. Comparison of Turkish and English intubation videos

published on YouTube according to some features

Turkish videos English videos
[Median (min- [Median (min-
max)] max)] .
(n=21) (n=23)
Video length 7.2 (2.1-19) 6.5 (2-19) 0.689*
Content 6 (1-10) 6 (2-9) 0.487*
Number of 11.662 28.336 0.142*
views (14-4.160.600) (764-972.269) :
B e i 143 (7-36.000) 173 (0-11.000)  0.613*
likes
Number of
dislikod 6 (0-1200) 7 (0-292) 0.612*
. 10.917 19.818
Powerindex (1 1 497816.000)  (0-96.605.410) 0549
* Mann Whitney U Test

While the rate of finding indications in English videos
(43.5%) was higher than in Turkish videos (28.6%), the
difference was not significant (p>0.05). The complication
rate was found to be statistically significantly higher
in Turkish videos (28.6%) than in English (4.3%)
videos (p=0.042). It has been observed that no wrong,
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incorrect or misleading information was given in any of
the videos. While the application rates were higher in
Turkish videos (76.2% vs. 47.8%), the application rates
were higher in English videos on the patient (21.7% vs.
4.8%), but there was no significant difference (p>0.05).
). No significant difference was found between Turkish
and English videos in the quality evaluation (p>0.05).
Although it was seen that the approach to the patient
diagnosed with Covid-19 (30.4% vs. 9.5%) and the
pediatric approach (8.7% vs. 0.0%) was mentioned
at higher rates in the English videos, no significant
difference was detected (p>0.05) (Table 2).

Table 2. Comparison of Turkish and English intubation videos

published on YouTube according to features such as application
content and quality

Turkish ~ English p
Videos Videos
(n=21) (n=23)

Indication expression (n,%) 0.360**
No 15 (71.4%) 13 (56.5%)

Yes 6 (28.6%) 10 (43.5%)

Complication expression (n,%) 0.042*®
No 15 (71.4%) 22 (95.7%)

Yes 6(28.6%) 1(4.3%)

Video uploader (n,%) 0.232*
Academic Institution 13 (61.9%) 16 (69.6%)
Individual 8 (38.1%) 5 (21.7%)
Unknown 0 (0.0%) 2 (8.7%)

Contents of application (n,%) 0.150*
No 1(4.8%) 4 (17.4%)

Patient 1(4.8%) 5(21.7%)
Mannequin 16 (76.2%) 11 (47.8%)
Animation 3(14.3%) 3 (13.0%)

Instructiveness (n,%) 0.953*
Little 4(19.0%) 5 (21.7%)

Middle 11 (52.4%) 11 (47.8%)
Very 6 (28.6%) 7 (30.4%)

Application in Covid-19 (n,%) 0.137*
No 19 (90.5%) 16 (69.6%)

Yes 2(9.5%) 7 (30.4%)

Patient population (n,%) 0.384*
Pediatric patient 0 (0.0%) 2 (8.7%)

Adult patient 20 (95.2%) 20 (87.0%)
Pediatric and adult patient 1 (4.8%) 1(4.3%)
* Chi-square test (*Fisher's exact test)

DISCUSSION

Every healthcare worker should know about intubation
and cardiopulmonary resuscitation. Even though in-
service training was organized on these subjects at
regular intervals, face-to-face training was interrupted
during the pandemic process, and online training was
primarily organized via the internet. Therefore, YouTube
videos are of great importance as an educational tool
in that they can be accessed anywhere, anytime, even
via phones. In particular, the need for training on
intubation has increased. Giving intubation training
primarily on models is preferred as a safe method (10).
Our study observed that the applications mainly were
made on models in video types in both languages. There

was no statistically significant difference between the
two groups regarding application demonstrations on
the model or the patient. Unlike our study, it was stated
in other studies on intubation that the practices were
more frequently demonstrated on patients. Because our
study was carried out during the pandemic process, it is
thought that the applied videos on the model may have
been shared more.

A study shows that internet users perceive themselves
as more competent and in control due to accessing
information found on a website (11). The presence of
visual expression in addition to theoretical knowledge
increases interest and learning. Especially in medical
interventions, visual representation is preferred by
healthcare professionals. However, the reliability of
the videos on the narration of medical practices is
questioned, and academic studies are carried out
on this subject. Pant et al., in their study, examined
Youtube videos about acute myocardial infarction.
They reported that the reliability of the posts on this
life-threatening issue is low, that video recordings of
traditional associations are not available on this site,
and that some information given to patients is risky
(5). Our study determined that most of the videos in
both languages were prepared by academic institutions.
It has been observed that no wrong, incorrect or
misleading information was given in any of the videos.
In these videos, in which a specific medical application
is explained, it is seen that the narrators are health
professionals and provide reliable information.

Endotracheal intubation is an important procedure that
must be done meticulously and risky in transmission,
since it is a procedure with high viral load, upper
respiratory tract secretions and aerosol release.
The healthcare worker performing the endotracheal
intubation is close to the patient’s airway before, during,
and after the procedure (11).

Some protective measures and protocols are
recommended for the intubation of patients diagnosed
with COVID-19 (11-13). Using intubation boxes
to prevent droplet spread, performing procedures
in isolation rooms suitable for airborne infections,
performing intubation practices with a separate special
team, and only necessary personnel enter the operation
room, cleaning and disinfection of the room after the
procedure and the use of personal protective equipment
(PPE) are some of these (11,12). In particular, the use
of WCE and the participation of a limited number of
personnel in the procedure are important, and it was
observed that these precautions were explained in all
videos that talked about intubation in a patient with
COVID-19.
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In a study evaluating the content and quality of
information about intubation videos on YouTube, the
posts were insufficient and unsafe in terms of content
(15). Akga et al, in their study, examined the videos
published in English in which rapid serial intubation was
explained and found that the majority of the videos did
not comply with the ACLS-RSI (Advanced Cardiac Life
Support-Rapid Sequence Intubation) guideline (16). In
our study, ten items were created by adding additional
criteria to these criteria, and evaluation was made over
ten points. The median values of the content of the videos
in both languages were found to be similar, with 6/10. In
general, every step of the intubation application was not
explained, and in some videos, only endotracheal tube
placement was explained. However, when the researchers
on endotracheal intubation examined the videos, it was
determined that half of the videos were helpful as a
learning tool and one-third were very useful. Two studies
evaluate YouTube videos as a general information source
for tonsillectomy and ventilation tube placement specific
to otolaryngology. Both studies found that the percentage
of correct and valuable videos was less than 25% (17,18).
Compared to these studies, in which videos of patients
and their relatives are shared, it is seen that there is a
more reliable and helpful information rate in our study
since health professionals share the technique of applying
a medical skill.

Airway management and intubation attempt are some of
the essential medical skills for healthcare professionals.
Intubation and mechanical ventilation may be required
to ensure adequate oxygenation in respiratory failure.
Respiratory failure due to diffuse lung involvement
may also develop in the COVID-19 clinic. In many
countries, the number of patients has exceeded the
health system’s capacity due to the pandemic. In these
extraordinary conditions, while anesthesiologists and
health personnel with intensive care experience were
assigned to intensive care units, the number and capacity
increasing day by day, all elective health practices were
terminated, and other health workers were assigned to
pandemic services. Therefore, intubation practices were
sometimes performed by healthcare professionals other
than anesthesiologists or intensive care physicians.

CONCLUSION

In our age, online content that can be found anytime
and anywhere on laptops, tablets, and smartphones
is replacing the use of traditional textbooks. It is seen
that video sharing for medical applications such as
endotracheal intubation is an important learning tool,
and useful videos are shared in Turkish, especially by
academic institutions.
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ABSTRACT

Aim: Chronic hepatitis B (CHB) infection can cause liver cirrhosis and hepatocellular carcinoma. In this study, it was aimed to
evaluate the efficacy of tenofovir disoproxil fumarate (TDF) and tenofovir alafenamide fumarate (TAF) on clinical parameters,
glomerular filtration rate (GFR), and phosphorus metabolism in the patients with CHB.

Material and Method: Eighty one patients with CHB treated with TDF were included in the study retrospectively. Twenty
seven of them switched from TDF to TAF during the follow-up were considered as TAF group. Fifty four patients continued
TDEF were evaluated as TDF group.

Results: The mean ages of the patients were 45+12 and 48+15 years, and the mean durations of TDF treatment were 31+20 and
52+32 months in the TDF and TAF groups, respectively. The mean duration of TDF treatment was significantly higher in the
TAF group (p: 0.01). The mean GFR and serum phosphorus levels of the patients before/after the TDF treatment were 99/103
ml/min and 2.9/3.1 mg/dl in the TDF group, respectively. The mean GFR and serum phosphorus levels of the patients before
the TDF treatment/at the time of the switch/after the TAF treatment were 90/100/102 ml/min and 2.8/2.3/2.9 mg/dl in the
TAF group, respectively. Increase in the mean level of phosphorus after the switch were found significant (p <0.05). The mean
GER levels of the patients switched due to low GFR showed a significant decrease under the TDF treatment and a significant
increase after the TAF treatment. A significant improvement was observed in the total hip and spine T score of the patients who
were switched to TAF due to osteoporosis.

Conclusion: TAF used in the treatment of CHB has a similar efficacy with TDF, and it has more positive effects on creatinine
clearance, bone mineral density, and phosphorus metabolism than TDE

Keywords: Chronic hepatitis B, hypophosphatemia, osteoporosis, tenofovir disoproxil fumarate, tenofovir alafenamide
fumarate.

INTRODUCTION

It is estimated that approximately 257 million people
worldwide are chronically infected with hepatitis B virus,
which is one of the major causes of chronic liver disease,
liver cirrhosis, and hepatocellular carcinoma (HCC) (1-
3). In these patients, the level of viral load in the serum
and the risk of developing liver cirrhosis, HCC, and
other liver-related complications are directly related (4).
Therefore, it is a necessity of suppressing the viral load
at undetectable levels with treatment in patients with
chronic hepatitis B (CHB).

There are 6 oral nucleos(t)ide analogue antiviral
agents that have been approved by the Food and Drug
Administration (FDA) so far in the treatment of CHB (5).
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Lamivudine wasthefirstoral antiviralagenttobeapproved
for this purpose in 1998. One of the most important
disadvantages of using lamivudine is the development
of resistance at a rate of 60-70% in 5 years (6,7). By
2005, entecavir, which has a higher resistance barrier
compared to lamivudine, was introduced, especially in
naive patients. However, in 5 years with entecavir, the
resistance rate found in naive patients was 1.2%, while
this rate was 51% in lamivudine-resistant patients (8,9).
For this reason, drugs with higher resistance barriers have
been developed over time. Tenofovir disoproxil fumarate
(TDF), which has been used for CHB since 2008, has a
very high resistance barrier and no resistance has been
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reported in 8 years of period (10). However, some of the
patients using TDF have reported the risk of developing
renal tubular dysfunction and osteopenia/osteoporosis
in the long term (11).

Tenofovir alafenamide fumarate (TAF), which is a
prodrug just like TDF and contains tenofovir, received
FDA approval in the treatment of CHB in 2016 (5,12).
It has been reported that TAF, which contains about
90% lower tenofovir concentration than TDF, has a high
resistance barrier like TDF and excellent efficiency, and
also has more positive effects on renal functions, serum
phosphorus levels, and bone metabolism (13-16). At the
same time, no resistance has been reported in the 3-year
use of TAF (17).

Phosphorus is involved in cell membrane integrity,
nucleic acid formation, ATP production, cell signaling,
buffering of acid-base balance, and bone mineralization.
Therefore, keeping serum phosphorus levels within
normal limits is crucial (18). With the change in the
national reimbursement guideline for about the last 2
years, the use of TAF in CHB patients in Turkey has been
approved with the established rules. In this study, it was
aimed to evaluate the efficacy of TDF and TAF on clinical
parameters, GFR, and phosphorus metabolism in the
patients with CHB.

MATERIAL AND METHOD

Ethics committee approval of the study was obtained
from Health Sciences University Bursa Yiiksek Ihtisas
Training and Research Hospital Ethics Committee (Date:
17.02.2021, Decision No: 2011-KAEK-25 2021/02-
03) The study was conducted in accordance with the
Declaration of Helsinki ethical standards.

The patients with CHB treated with TDF in the
gastroenterology outpatient clinic, Bursa Yiiksek
ihtisas Training and Research Hospital, between March
2016 and March 2021 were evaluated retrospectively.
Demographic and clinical data of the patients were
obtained from the outpatient follow-up files. The patients
who were switched from TDF to TAF aligned with the
national reimbursement guideline during the follow-up
were considered as TAF group. The remaining patients
continued on TDF treatment were considered as TDF
group. The patients who have not completed the first 3
months of TAF use and did not attend regular follow-
up were excluded. In addition, patients with less than 6
months of TDF use were also excluded from the study.
TDF to TAF switch criteria were defined as follows:
Hypophosphatemia; serum phosphorus level <2.5 mg/
dl, osteoporosis; T score <-2.5 on BMD, low GFR;
creatinine clearance <60 ml/min, and detectable HBV
DNA; HBV DNA level > 20 IU/ml. Abnormal alanine
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aminotransferase (ALT) was defined according to the
reference laboratory (for male >41 U/L, for female >33
U/L). GFR is calculated with modification of diet in renal
disease (MDRD) formula (19). Hepatic fibrosis staging
and histological activity index (HAI) score were assessed
according to the Modified Ishak Scoring System (20).

Statistical Analyses

The data were analysed using the Statistical Package for
the Social Sciences version 21.0 (SPSS Inc., Chicago,
Illinois, USA). Conformity to normal distribution was
evaluated with the “Kolmogorov-Smirnov” test. The data
that could be measured and provided the parametric
condition were given as mean+standard deviation.
For data that could be measured and did not meet the
parametric condition, the distribution was defined as
median (min.-max.). Categorical variables were shown
as numbers and percentages. Comparison of laboratory
parameters during treatment was performed with
repeated measures analysis of variance (ANOVA) test.
Bonferroni test was used in multiple comparisons. In all
statistical evaluations, p <0.05 was considered significant.

RESULTS

In total 115 patients with CHB treated with TDF were
evaluated retrospectively. 29 patients were excluded (22
had not regular follow-up, seven had a follow-up time
< 6 months). Thirty two of the remaining 86 patients
were switched from TDF to TAF during the follow-up.
The reasons for the switch were as follows; 25 (78%)
hypophosphatemia, three (9.4%) low GFR, two (6.3%)
osteoporosis, and two (6.3%) detectable HBV DNA
under the TDF treatment. Five patients switched from
TDF to TAF were excluded in the hypophosphatemia
group (four did not complete the 3-month TAF usage
period and one left the treatment voluntarily). Thus, 27
patients were evaluated as the TAF treatment group. Fifty
four patients who continued the TDF treatment were
evaluated as the TDF group (Figure 1).

In the TDF group: The mean age of the patients was
45+12 years, 36 of them (67%) were male. The mean
duration of TDF treatment was 31+20 (range: 6-96)
months. Four (7%) of the patients had HBeAg positivity
and 11 (20%) had a diagnosis of cirrhosis. Asacomorbid
disease; eight (15%) patients had hypertension and six
(11%) patients had diabetes mellitus. The median HBV
DNA level before the TDF treatment was 10.2x103 IU/
ml. The mean HAI and fibrosis values were 8 (+2.4) and
2.8 (£1.5), respectively (Table 1). The mean aspartate
aminotransferase (AST), ALT, GFR, and serum
phosphorus level of the patients before/after the TDF
treatment were 48/23 U/L, 67/25 U/L, 99/103 ml/min,
and 2.9/3.1 mg/dl, respectively. Decrease in the mean



Anatolian Curr Med ] 2021; 3(3); 239-245

Akar M. Tenofovir treatment in chronic hepatitis B

values of transaminases after the TDF treatment was
significant (p<0.001). There were no significant changes
in the mean GFR value and serum phosphorus level

under the TDF treatment. Detectable HBV DNA was
detected in two (4%) patients under the TDF treatment.
The mean duration of TDF use in the patients with

detectable HBV DNA was 17 months. Abnormal ALT
level was detected in five (9%) patients under the
TDF treatment. Three of these patients had grade-2
hepatosteatosis on ultrasonography. The other two
patients had liver cirrhosis. No HBsAg loss or HBeAg
seroconversion was observed during the treatment
course (Table 2).

Table 2. Changes in laboratory parameters of the patients
continuing the TDF treatment (n: 54)

115 patients with CHB treated with TDF between March 2016
and March 2021

29 patients were excluded:
= s 22 had not regular follow up
® 7 had a follow-up time < & months

86 patients with regular follow-ups were evaluated
retrospectively

Baseli The latest
Variables b fase }FBF follow up
(before ) (after TDF)
AST* (U/L) 48 (+50) 23 (+10) <0.001
ALT* (U/L) 67 (+80) 25 (+14) <0.001
32 patients who switched from TDF to TAF 34 patients continue the TDF treatment Prevalence of abnormal
during the fallow-up were evalvated as the TDF group ALT)H’*, n (%) 23 (43) ‘ (9) 0.002
*
Serum phosphorus 2.9 (£0.5) 3.1 (x0.7) 0.4
(mg/dl)
GFR*, ml/min 99 (£13) 103 (£16) 05
3 patients were excluded:
HBsAg loss, n - 0 -
* 1 discontinued the treatment
e 4 had a follow-up time < 3 HBeAg seroconversion, n - 0 -
months
Doetectable HBV DNA, n 54 (100) 2 (4) )
(%)
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, TDF: Tenofovir
27 patieats switched from TDF fo TAF were disopyoxil fumarate, TAF: Tenofovir alafenamide fumarate, GFR: Glomerular
evaluated as the TAF group filtration rate
*: Mean (+Standard deviation)
**: Median (min-max)
CHB: Chronic hepatitis B, TDF: Tenofovir disoproxil fumarate, TAF: Tenofovir alafenamide fumarate, GFR: ***: Normal ALT cutoffs for male 41 U/L, female 33 U/L according to the reference
Glomerular filtration rate. laboratory

Figure 1. Flow diagram of the current study

Table 1. Comparison of the baseline demographic, clinical, and laboratory characteristics between the groups (n: 81)

Characteristics TDF group TAF group P
(n: 54) (n:27)
Age* (years) 45+12 48+15 0.3
Gender (M), n (%) 36 (67) 16 (59) 0.5
HBeAg positivity, n (%) 4(7) 3(11) 0.3
Cirrhosis, n (%) 11 (20) 6 (22) 0.6
HBV DNA** (x10 IU/ml) 10.2 (0.46-98026) 9.4 (0.47-82018) 0.1
HAT* 8 (x2.4) 8 (£1.7) 0.8
Fibrosis* 2.8 (x£1.5) 3 (+2) 0.5
Duration of TDF (months)* 31 (£20) (min-max: 6-96) 52 (+32) (min-max: 6-120) 0.01
Duration of TAF (months)* - 12 (+6) (min-max: 3-23) -
AST* (U/L) 48 (+50) 42 (+34) 0.5
ALT* (U/L) 67 (+80) 51 (+51) 0.4
Prevalence of abnormal ALT***, n (%) 23 (43) 11 (41) 0.7
Serum phosphorus* (mg/dl) 2.9 (+0.5) 2.8 (+0.3) 0.5
GFR*, ml/ming 99 (£13) 90 (£15) 0.02
Comorbid diseases
HT, n (%) 8 (15) 5(19) 0.6
DM, n (%) 6 (11) 3(11) 0.9
CKD, n (%) - 3(11) -
M: Male, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, TDF: Tenofovir disoproxil fumarate, TAF: Tenofovir alafenamide fumarate, HAI: Histologic activity
index, GFR: Glomerular filtration rate, DM: Diabetes mellitus, HT: Hypertension, CKD: Chronic kidney disease
*: Mean (+Standard deviation)
**: Median (min-max)
***: Normal ALT cutoffs for male 41 U/L, for female 33 U/L according to the reference laboratory
¢: Three patients with chronic kidney disease in the TAF group were not included in the statistical analysis
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In the TAF group: The mean age of the patients was
48+15 years, 16 of them (59%) were male. The mean
durations of TDF and TAF treatment were 52432 (range:
6-120) and 1246 (range: 3-23) months, respectively.
Three (11%) of the patients had HBeAg positivity and
six (22%) had a diagnosis of cirrhosis. As a comorbid
disease; five (19%) patients had hypertension, three
(11%) patients had diabetes mellitus, and three (11%)
patients had chronic kidney disease (CKD). One of these
patients with CKD was receiving TDF from a renal dose,
once in every other day (her GFR level was 43 ml/min).
The median HBV DNA level before the TDF treatment
was 9.4x103 IU/ml. The mean HAIT and fibrosis values
were 8 (£1.7) and 3 (£2), respectively (Table 1). The
mean AST, ALT, GFR, and serum phosphorus level of
the patients before the TDF treatment/at the time of
the switch/after the TAF treatment were 42/22/21 U/L,
48/23/22 U/L, 90/100/102 ml/min, and 2.8/2.3/2.9
mg/dl, respectively. Decrease in the mean values of
transaminases and serum phosphoruslevel after the TDF
treatment, and increase in the mean serum phosphorus
level after the switch were significant (p: 0.01 and 0.05,
and 0.01, respectively). There was a significant increase
in GFR values under the TDF treatment (p: 0.03). While
detectable HBV DNA was detected in two (7%) patients
under the TDF treatment, this was not observed in
any patient after the TAF treatment. Abnormal ALT
levels were detected in two (7%) patients in both the
TDF and TAF groups. One of these patients had
grade-2 hepatosteatosis on ultrasonography. The other
patient had liver cirrhosis. No HBsAg loss or HBeAg
seroconversion was observed during the treatment
course (Table 3).

When the baseline demographic, clinical, and laboratory
characteristics were compared between the groups, there
was no significant difference except for the duration of
TDF treatment and the mean GFR levels. The duration
of TDF use was significantly higher in the TAF group (p:
0.01). The mean GFR level was significantly lower in the
TAF group (p: 0.02) (Table 1).

In addition, the mean GFR values of three patients
switched due to low GFR showed a significant decrease
from 56 to 49 ml/min under the TDF treatment and
a significant increase from 49 to 62 ml/min after the
TAF treatment (Figure 2). A significant improvement
was observed in the total hip and spine T score of the
patients who were switched to TAF due to osteoporosis
(-1.8 & -1.1 and -2.7 & -1.4, respectively) (Figure 3). No
side effects that could discontinue the treatment were
observed either under the TDF treatment or during the
TAF treatment.

242

Table 3. Changes in laboratory parameters of the patients switched

from TDF to TAF (n: 27)

Baseli 1.“ the The latest
aseline  time of follow u
Variables (before the switch 0( ft. P P
TDF)a  (before TZFe)rc
TAF)b
a-b: 0.01
AST* (U/L) 42 (£34) 22(x6) 21(27) b-c:0.9
a-c: 0.01
a-b: 0.01
ALT* (U/L) 48 (+43) 23 (x12) 22(+10) b-c:0.9
a-c: 0.01
Prevalence of a-b: 0.003
abnormal ALT***, 11 (41) 2(7) 2(7) b-c: 1
n (%) a-c: 0.003
-b: 0.05
Serum phosphorus* 2.8 a_ :
(mg/dl) (103) 23(04) 29(x06) ba_cc.:(:).%l
a-b: 0.03
GFR*, ml/ming 90 (£15) 100 (x14) 102 (£15) b-c:0.6
a-c: 0.01
HBsAg loss, n = 0 0
HBeAg ) 0 0
seroconversion, n
Detectable HBV
DNA, n (%) 27 (100) 2(7) 0

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, TDF: Tenofovir
disoproxil fumarate, TAF: Tenofovir alafenamide fumarate, GFR: Glomerular filtration
rate

*: Mean (+Standard deviation)

**: Median (min-max)

***: Normal ALT cutoffs for male 41 U/L, female 33 U/L according to the reference
laboratory

9: Three patients with chronic kidney disease were not included in the statistical analysis

GFR
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Figure 2. Mean changes in GFR in patients who are switched to TAF
due to GFR <60 ml/min (n: 3)
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Figure 1. Mean changes in T score in patients who are switched to
TAF due to osteoporosis (n: 2)
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DISCUSSION

Only very few studies have been carried out worldwide
on real-life data of TAF in the treatment of CHB. In
addition, when the published literature is searched, only
one study has yet been reported from Turkey (21). In
this respect, this study is valuable in that it contains the
second real-life data of Turkey, even it has a small patient
group.

Sustained suppression of viral replication with treatment
in CHB, reduces the level of liver inflammation, liver
fibrosis, and the risk of HCC (22-24). Oral anti-virals,
which are nucleos(t)ide analogs used in CHB treatment,
are well tolerated and patient compliance is better the
pegile interferon (25,26). In the long-term use of oral
antiviral agents, resistance development and some side
effects have been encountered (27). TAF has recently
started to be used in the treatment of CHB and has a
very high resistance barrier (12). Free serum tenofovir,
which is mainly responsible for the systemic side effects
of TDF, is eliminated from the urinary system via the
proximal tubules. This can cause proximal tubular
damage, hypophosphatemia, proteinuria, and decreased
GFR (28-31).

Long-term use of TDF in HIV-positive patients has
been shown to have negative effects on renal functions
and BMD (28-30,32). In phase 3 studies, it has been
shown that TAF used in the treatment of CHB in recent
years has a similar anti-viral activity to TDF and, it
has more positive effects on renal functions and bone
metabolism than TDF (14-16). Lampertico et al. (16)
have demonstrated that TAF has a similar anti-viral
activity with TDF in patients with CHB. In addition,
TAF was superior to TDF in terms of ALT normalization
(according to the 2018 American Association for the
Study of Liver Diseases criteria) and improved GFR
and BMD. In a study, Kaneko et al. (33) conducted on
patients with CHB, it was found that the use of TDF
and TAF has similar anti-viral effects. However, it has
been shown that there is a significant decrease in GFR
as a result of using TDF for 48 weeks, and in patients
who have switched from TDF to TAE this decrease
has been shown to improve significantly from the 4th
week. In addition, no significant change was detected
in serum phosphorus levels in patients with 48 weeks
of TDF use or switched from TDF to TAF while a
significant improvement was observed in the urinary
B2 microglobulin/creatinine ratio showing improved
proximal renal tubular function in the switched group.
In another 96-week study comparing TDF and TAF in
patients with CHB, it was shown that TDF and TAF had
similar anti-viral activity, but TAF’s effects on both ALT
normalization and BMD and GFR were more positive
(34).

As a result of the 24-week follow-up of 75 CHB patients
who were switched from TDF to TAFE a significant
improvement was detected in BMD and some proximal
renal tubular functions, while no change was detected
in the mean GFR value (35). In another multi-center
study, it has been revealed that TAF has more positive
effects on BMD than TDF in the 2-year follow-up of
patients with CHB (36). In a recent study, significant
improvement was observed in proximal renal tubular
functions (urinary beta2-microglobulin / creatinine
and retinol-binding protein/creatinine ratios) and BMD
in the 72-week follow-up of 61 CHB patients who were
switched from TDF to TAE. However, it was determined
that there was a decrease in the initial GFR values
over time (96 & 90 ml/min). No significant change
was found in serum phosphorus levels (3.2 & 3.1 mg/
dl). They attributed this decrease in GFR to the basal
chronic renal failure ground in some of the patients in
the study (37).

In this study, similar to the literature, it has been shown
that TAF has similar anti-viral activity with TDE. While
there was no negative effect of TDF use on creatinine
clearance, there was a significant increase in GFR
level in the patients switched to TAF (Table 2 and 3).
However, it was determined that the mean GFR value
in three patients who switched to TAF due to low GFR
(<60 ml/min) decreased significantly under the TDF
treatment and increased significantly after the TAF
treatment (Figure 2). It was noteworthy that the mean
GEFR values (56 ml/min) of these three patients at the
beginning of treatment (before the TDF treatment) were
significantly lower than the general average (99 and 90
ml/min) of all the patients. This situation suggested that
TDF treatment causes a decrease in creatinine clearance
only in the patients with low baseline GFR. However,
long-term prospective studies involving large patient
groups are needed to confirm this situation. In this
study, it was found that serum phosphorus levels were
significantly improved after the switch from TDF to TAF.
This result showed that TAF had more positive effects
on phosphorus metabolism. Similar to the literature, the
total hip and spine T score values in our two patients who
were diagnosed with osteoporosis while under the TDF
treatment showed a significant improvement with the
TAF treatment (Figure 3).

In TAF’s pivotal phase 3 studies, it has been shown
that TDF is superior to TAF in terms of HBsAg loss in
patients with CHB (in the TDF group; 5/245, in the TAF
group; 0/243). During the treatment, detectable HBV
DNA (> 20 IU/ml) was detected in one patient in both
groups. There was no significant difference between the
two groups in terms of HBeAg seroconversion (16). In
this study, HBsAg loss or HBeAg seroconversion was
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not observed in any of the patients. The reason for this
may be the small number of the patients in our study
and the short duration of our treatment follow-up. It
was remarkable that in the current study, measurable
levels of HBV DNA (> 20 IU/ml) were detected under
TDF treatment in two patients. When these patients
were questioned for adherence retrospectively about
whether they took their medicines every day, the
patients stated that they were compliant and used their
medicines regularly. In addition, it was found that the
mean duration of TDF use of these patients was shorter
than all the patients (17 & 31-52 months). This may
explain the presence of detectable HBV DNA in these
patients.

Limitations of the study: The most important limitation
of this study is that is being a retrospective study. In
addition, the study contains a small number of patients.

CONCLUSIONS

It has been found that TAFE, which has recently been used
in the treatment of CHB in our country as well as in the
world, has a similar anti-viral activity to TDF and, it is
superior in terms of its effects on serum phosphorus
levels, GFR, and BMD. In patients with CHB in whom
TDF is initiated, serum phosphorus levels should be
checked regularly before and after the treatment. At the
same time, BMD annual follow-up is required during
the TDF treatment, especially in individuals at risk for
osteoporosis. In addition, it is thought that TDF does not
effect creatinine clearance in patients with normal basal
GEFR levels. Prospective and long-term studies involving
large patient groups are needed to reveal the real-life data
of TAF in patients with CHB more clearly.
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ABSTRACT

Objectives: Industrial and agricultural activities such as mining, smelting, and the discharging of industrial and domestic
wastewater have increased the severity of heavy metal pollution in environments. Nickel poisoning continues to be an
important occupational health problem in many branches of industry, especially coating. Occupational exposure to nickel can
occur through skin contact or inhalation of nickel-containing aerosols, dust, or fumes. As a result of the toxic effect of nickel,
it can cause various health problems, including respiratory and dermatological effects.

Material and Method: The study included 56 male workers exposed to nickel in a coating factory (Ni-exposed group) and
44 non-exposed male workers (control group). Vascular Cell Adhesion protein (VCAM)-1, Tumor Necrosis Factor (TNF)-a,
Interleukin (IL)-10, and IL-6 levels of serum were analyzed using enzyme-linked immunosorbent assays (ELISA). Ni levels
were determined using inductively coupled plasma mass spectrometry (ICP-MS) in urine samples.

Results: Significant intergroup differences were observed in the levels of all inflammatory parameters such as VCAM-1,
TNF-q, IL-10 and IL-6 (p<0.01 for all).

Conclusions: The correlations between increased inflammatory biomarkers levels and exposed/control groups suggest a close
relationship between inflammation and toxicity. This relationship provides a clinical model for the early diagnosis of nickel
toxicity.

Keywords: Nickel exposure, coating workers, inflammation parameters, early diagnosis

INTRODUCTION

Heavy metals such as nickel are highly conservative and
refractory elemental pollutants that produce irreversible
physiological and biochemical changes in organisms.
Industrial and agricultural activities such as mining,
smelting, and the discharging of industrial and domestic
wastewater have increased the severity of heavy metal
pollution in environments (1). The International Agency
for Research on Cancer classified nickel compounds
as group 1, carcinogenic to humans (2). Occupational
exposure to nickel can occur through skin contact
or inhalation of nickel-containing aerosols, clouds of
dust, or fumes. (3). Nickel poisoning continues to be
an important occupational health problem in many
branches of industry (4). Nickel toxicity may result
with various health problems, including respiratory and
dermatological effects (2). Nickel is not metabolized and
poorly absorbed through the skin, which is eliminated
via the urine (3). Nickel at a low level in biological and
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environmental specimens has become a critical research
topic in terms of community health (5).

The advances achieved with biological-analytical
techniques in the field of biomarkers accelerate the
studies on the effectiveness of exposure to chemical
agents, individual or population susceptibility, risk
assessments, the dose-response relationship for
chemicals and treatments (6). Tumor Necrosis Factor
(TNF-a) is one of the pro-inflammatory cytokines
mediating immune regulation (7,8). TNF-alpha has also
been suggested to be an endogenous tumor promoter
(9). Like TNEF- a, Interleukin (IL)-6 plays an important
pathophysiological role not only in inflammatory
diseases but also in cancers. However, Vascular Cell
Adhesion protein (VCAM-1), TNF-qa, IL-10 and IL-6
especially play an important role in the interpretation
of systemic inflammatory responses (7-11).
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The correlations between increased inflammatory
biomarkers levels and exposed/control groups suggest
a close relationship between inflammation and toxicity.
This relationship provides a clinical model for the early
diagnosis for nickel toxicity. We aimed to evaluate the
toxicity of nickel in Turkish coating workers. The research
investigated the potential use of VCAM-1, TNF-q, IL-10
and IL-6 as biomarkers of nickel exposure and provides a
clinical model for the inflammation that can be caused by
nickel toxicity among the exposed workers in the coating
industry.

MATERIAL AND METHOD

This study was conducted with the approval of Bozok
University Ethics Committee (Date: 2.10.2016; Decision
No: 69). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration
of Helsinki.

The study included 56 male workers exposed to nickel
in coating factories (Ni-exposed group) and 44 non-
exposed male workers (control group). Nickel-exposed
workers were selected among workers who are under risk
of various toxic metals, including arsenic and cadmium.
The exclusion criteria for all groups were acute infections
(physical examination and/or imaging), chronic lung
disease, diabetes mellitus, diagnosed coronary vascular
disease, hypertension, rheumatic diseases, or cancer.

Collection of Serum Samples and VCAM-1,
TNF-a, IL-10 and IL-6 Analysis

The serum was separated from blood samples by
centrifugationat 1500 rpm for 10 min and then transferred
to 2 mL Eppendorf tubes and frozen to -20 °C until
analysis. For VCAM-1, TNF-a, IL-10 and IL-6 analyses
were used in the respective ELISA kits and prepared the
samples following manufacturer’s instructions for each
kit. The samples were then placed on microplates and
analyzed using enzyme-linked immunosorbent assays
(ELISA-BMG LABTECH, CLARIOstar model). The
wavelength was set at 450 nm and r2 values, TNF-a, IL-
10 and IL-6 of the calibration curves were obtained for
VCAM-1 0.9993, for TNF-a 0.9998, for IL-10 0.9993 and
for IL-6 0.9995 (11).

Collection of Urine Samples and Ni Analysis

For nickel analysis, 1 mL amounts of the urine samples
were added to the Teflon tubes and then 5 ml 65% nitric
acid and 5 ml ultra-pure water added to the tubes. For
digestion sample was used Milestone microwave digestion
system. After digestion, samples were transferred to
50 mL polypropylene tubes, added ultra-pure water to
obtain the total volume of 20 mL, and stored at +4 °C
until analysis (11). Ni levels were determined using
inductively coupled plasma mass spectrometry (ICP-
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MS). The operating parameters of ICP-MS were set as
follows: RF power 1550 W, nebulizer gas 0.90 L/min,
plasma gas 0.80 L/min, nebulizer pressure 2.9 bar, dwell
time 0.01 and spray chamber temperature 3.0°C. The
sampler probe was washed between injections by rinsing
with ultrapure water for 30 s, followed by washing with
2% HNO3 for 45 s then rinsing with ultrapure water for
45 s. After the wash steps, the instrument automatically
ran the next sample. The r2 value of the calibration curve
was calculated as 0.9998 and the interval of the calibration
was set at 0.1-1000 ug/L nickel. Sample and standard
of measurements were repeated three times. Method
validations were performed with CRM-Seronorm™

Trace Elements Whole Blood L-2. CRM was measured 5
times on the same day and on different days. Moreover,
the average of the repeated measurements was used
for the validation of the method whereby the relative
standard deviation (RSD) of the values did not exceed
5%. Coeficient of variation (CV) and recovery was
found as %3.58 and %103.32, respectively. On the other
hand, ICP-MS method for Ni analysis provided limit
of detection (LOD) and lowest limit of quantification
(LOQ) equal to 0.022 and 0.137, respectively.

Statistical Analysis

The SPSS 20.0 software was used in statistical analysis. The
suitability of the parameters to the normal distribution
was evaluated with the Kolmogorov Smirnov test. It was
observed that the data were normally distributed and
parametric tests were applied. Continuous variables were
presented with their mean and standard deviations. The
difference between the two means was evaluated with the
t-test, and the relations of the variables with each other
were evaluated with Pearson Correlation analysis.

RESULTS

This study included 100 male subjects, who were
stratified into a control group of 44 subjects and a Ni-
exposed group of 56 subjects. The mean age and BMI
values of the control group and the exposure group were
similar (p>0.05). Significant intergroup differences were
observed in the levels of all inflammatory parameters
such as VCAM-1, TNF-q, IL-10 and IL-6 (p<0.01 for
all). Nickel levels in VCAM-1, TNF-a, IL-10 and IL-6
parameters were significantly higher in the exposure
group. The relationships between the main parameters in
all groups are presented in Table 1.

The positive correlations were found between Ni and
VCAM-1 (r=0.704), TNF-a (r=0.697), IL-10 (r=0.640),
and IL-6 (r=0.268) (p<0.01 for all). Among them, the
strongest association was found between Ni and VCAM-
1 (p<0.01). The IL-6 level also negatively correlated
with the hemoglobin (HGB) (r= -0,257, p<0.01) and
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Table 2. Pearson correlation coefficients of all tested parameters.

BMI WBC HGB HCT PLT ALT AST NiLevels VCAM-1 TNF-a IL-10 IL-6
Age 0,333** -0,065 0,013 -0,04 0,045 -0,11 -0,085 0,042 -0,091 -0,085 -0,092  -0,330**
BMI 1 -0,133  -0,003  -0,01 -0,101 0,177 0,104 0,007 0,084 0,17 0,182 -0,072
WBC 1 0,107 0,1 0,279 0,036 0,004 0,024 0,004 -0,044 -0,08 0,063
HGB 1 0,913 -0,028 0,235* 0,156 0,095 0,009 -0,011 -0,028  -0,257**
HCT 1 -0,16 0,239* 0,131 0,058 -0,029 -0,092 -0,09 -0,238*
PLT 1 0,18 0,147 -0,065 0,088 -0,065 -0,134 0,04
ALT 1 0,707** 0,137 0,113 0,097 0,027 -0,009
AST 1 0,138 0,032 0,046 0,035 -0,082
Ni Levels 1 0,704** 0,697**  0,640**  0,268**
VCAM-1 1 0,798 0,577**  0,420**
TNF-a 1 0,888**  0,418**
IL-10 1 0,408**

Table 1. Differences in parameters between control and Ni-exposed

groups (n=100).

Groups N Mean Dewsfit:xlt.ion £ p
(% Nibsosed 56 w00 9s 0724 047
(') Nobeosed 36 2761 a0 1303 0196
Gim  NiEsposcd 56 708 Aw 0416 067
() Nibposed 35 153 1ot 06 05
69 Nbwosd 56 sar  ar 035 073
(W) Nibxosed 36 0 wes 18 024
(UL Nbgosd 3 2748 16s L6 0101
(UL Nibgosed 35 208 6w 08?03
G Nbgosd % 5e  Las 19145 <000
(gD Nibxposed %6 1321 51 10545 <o00r
Ggml Nibgosed % a7 %2 oo
Goml) Nibposed % 418 ag 797 000
(aml) Nibxposed 36 aass 167 14 000

hematocrit (HCT) levels (r=-0,238, p<0.01) (Table 2).

DISCUSSION

As a very common metal used in alloys, nickel can be
found in many forms such as metallic nickel, nickel
alloy, oxidic nickel, soluble nickel, sulfidic nickel and
nickel carbonyl. The major route of occupational nickel
intake is oral, inhalation and dermal absorption. The
contamination of nickel among workers depends
upon several factors: aerodynamic size of particles, the
concentration of nickel that is inhaled, ventilation rate of
worker, the proper use of personal protective equipment,
and the safety awareness of the worker. While the acute
effects of nickel exposure are mostly associated with

nickel carbonyl, chronic effects can be seen in all nickel
forms, especially metallic nickel, and the most prominent
chronic effects are lung and sinonasal cancers (12,13).

Nickel-induced carcinogenesis was found to be related
to epigenetic changes, inflammation and generation of
reactive oxygenspeciesin manystudies (14,15).Inastudy
with nickel oxide nanoparticles, it was demonstrated
that inflammation is triggered in lung epithelial cells and
genotoxic effects may occur accordingly (16). In another
study, 0.2 mg of nickel oxide were given intratracheally
and rats were sacrificed from three days to six months.
A persistent increase of macrophage inflammatory
protein (MIP-1a) and a transient expression increase
of interleukin-la (IL-1a), interleukin-1p (IL-1f) and
macrophage inflammatory protein-1 (MIP-1) were
observed (17). As a representative of the - or C-C
chemokines, MIP-1 is induced by inflammation, IL-1
and TNF-a. MIP-1 has an important modulating role
in the development of inflammatory response especially
during infection by regulating cytokine production and
recruiting mononuclear cells (18). In an experimental
study with male Sprague-Dawley rats, Ni CI2 were
found to make immunologic effects, but suppressed IL-
10 dose- and time-dependently (19).

In our study, a positive correlation was found between
Ni and VCAM-1, TNF-q, IL-10, and IL-6. Figures 1,
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Figure 1. The scatter plot of the correlation between nickel (Ni) and
VCAM-1 levels.
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Figure 2. The scatter plot of the correlation between nickel (Ni) and
TNEF-a levels.
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Figure 3. The scatter plot of the correlation between nickel (Ni) and
IL-10 levels.
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Figure 4. The scatter plot of the correlation between nickel (Ni) and
IL-6 levels.

2, 3, and 4 shows the relationships between VCAM-
1, TNF-a, IL-10 and IL-6 with corresponding graphs,
respectively.

Among them, the strongest association was found
between Ni and VCAM-1. In tumor promotion and
progression, TNF-a, IL-1 and IL-6 have an important
role as pro-inflammatory mediators (20). On the other
hand, VCAM-1 adhesion molecule is known to induce
tumor cells (21). The changes in the biomarker levels
we used in our study are compatible with the studies in
the literature (8,10,15) and it is one of the rare studies
conducted among workers exposed to nickel. The results
obtained allow these biomarkers to be used to detect both
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inflammation and cancer risk in annual periodic follow-
ups of workers exposed to nickel. From this point of view,
they are promising biomarkers in routine use.

CONCLUSIONS

The correlations between increased inflammatory
biomarkers levels and exposed/control groups propose
a close relationship between inflammation and toxicity.
This relationship provides a clinical model for the early
diagnosis of toxicity of nickel. VCAM-1, TNF-a, IL-10
and IL-6 are promising biomarkers in routine use.
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ABSTRACT

The rise in the prevalence of chronic diseases and the growing number of persons, who cannot continue living alone, emerge as
a serious problem in parallel to the increased life expectancy around the globe. Geriatrics and palliative care overlap in many
ways, although they are different medical specialties. Both are multidisciplinary fields aiming to improve the patient’s quality
of life, personal abilities, and participation in social activities through patient and family-centered activities. We think that the
synergy generated by the collaboration between these two specialties will become a model for interdisciplinary collaboration

in healthcare and improve the quality of life of patients.

Keywords: Geriatrics, palliative care, systemic changes

INTRODUCTION

The World Health Organization (WHO) defines
individuals aged 65 and over as old persons. Old age is
the accumulation of a series of cellular and molecular
damages that leads to a decline in physiological capacity
and an increase in the risk of developing various
diseases (1). Gerontology is a medical specialty which
deals with the health problems, social and functional
lives, and the quality of life of patients over 65 years
of age. Furthermore, preventive medicine practices
in the geriatric population and the aging society are
other fields of gerontology. The average life expectancy
of people has increased throughout the world and the
geriatric population is growing day after day (2). Such
changes are invoking serious problems along with the
increases in the prevalence of chronic diseases and the
rise in the number of people, who cannot continue to
live alone. The increased life expectancy is associated
with aging-associated significant problems that affect
the quality of life.

Geriatrics and palliative care (PC) overlap in many
ways, although they are different medical specialties
(3). Both are multidisciplinary fields aiming to improve
the patient’s quality of life, personal abilities, and social
participation through both patient-centered and family-
centered activities (4). To achieve improvements in the
quality of life is the common purpose in geriatrics and
PC. The aims of both specialties are remarkable because
they evaluate the individual not only from the medical
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aspect but evaluate the individual’s social environment
as well while taking the individual’s values, preferences,
and needs into account (5). Olden et al. showed that the
majority of the patients referred to palliative care were 65
years old and that, especially, those aged 85 and over were
consulted more frequently for end-of-life care (6). The
increased prevalence of dementia in old persons adds to
the complexity and complications of patient management
issues, especially in individuals over 80 years of age (7).

In geriatric palliative care, the aim is to improve the
quality of life and alleviate pain through the treatment and
prevention of symptoms rather than diseases during the
process of the provision of care to old persons suffering
from serious and life-threatening diseases (3). The
incidences of life-threatening diseases such as cardiac,
cerebrovascular, and respiratory diseases, and cancer
increase in the geriatric age group (8). Of individuals at 65
years of age or over, approximately two-thirds have two or
more chronic diseases and one-third have more than three
diseases. Disease factors, symptoms, and signs, too, occur
differently in geriatric patients. Furthermore, the co-
existence of multiple pathologies and the administration
of polypharmacy are common in this age group (9). As
the number of older adults living with multiple chronic
illnesses continues to increase, so too does the need
to develop targeted screening, referral processes and
geriatrics palliative cares for managing these patients’
often complicated symptom presentations (10)
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Table 1. Systemic changes in old individuals

1. Cardiovascular system

2. Respiratory system

3. Genitourinary system

4. Nervous system

5. Gastrointestinal system

6. Metabolic and endocrine system

7. Musculoskeletal system

8. Skin changes and sensory functions

9. Immune system

SYSTEMIC CHANGES IN OLD INDIVIDUALS

Cardiovascular System

The World Health Organization states that 39% of 40
million people with cardiovascular diseases need PC each
year but, of those individuals, 86% cannot have access to
such care (11). Cardiovascular diseases in the geriatric
population are the most significant causes of morbidity
and mortality. The loss and degeneration of muscle cells,
increases in connective tissue proportions, reduced
vascular elasticity, and increased fibrosis and calcification
in cardiac valves are common changes observed during
the aging process (12,13). Therefore; the incidence and
prevalence of cardiac diseases such as coronary heart
disease, atherosclerosis, arrhythmias, and valvular heart
diseases are found high in the geriatric population (14).

Geriatric cardiology practices have recently come to
the forefront aiming to combine the goals of improving
and advancing the provision of care to old persons
and to adapt such practices to the needs of individual
patients in large healthcare institutions (15). Geriatric
cardiology combines cardiovascular perspectives with
multimorbidity, polypharmacy, frailty, cognitive decline,
and other clinical, social, financial, and psychological
dimensions of aging. At the same time, it aims to
facilitate the coordination across clinicians from various
specialties, including specialists and subspecialists from
medical and surgical fields along with physiotherapists
and palliative care specialists in order to improve the
provision of care to old persons (16).

Respiratory System

Functional and anatomical deformations occur over
time and the lung capacity decreases with advancing
age. The structures of collagen and elastin in the lung
undergo alterations leading to significant progressive
decreases in the forced vital capacity, diffusing capacity,
gas exchange, ventilation, and respiratory sensitivity
(17). The prevalence of chronic obstructive pulmonary
disease (COPD) in older individuals increases two-to-
three folds. Pneumonia is an important cause of death
in older individuals and susceptibility to respiratory
system infections increases in this population because of
immune system alterations (18).
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Patients with chronic lung disease have a high
symptom burden and their symptom burden is
even higher compared to patients with cancer and
other chronic diseases (19). Palliative care aims for
symptom alleviation in old individuals with chronic
lung disease through the management of dyspnea
and the combination of pharmacological and non-
pharmacological interventions (20).

Genitourinary System

Along with aging; functional kidney tissue is lost, the
blood supply to the kidneys decreases, the glomerular
filtration rate slows down, the secretion and absorption
capacities of the kidneys decrease, and progressive loss
of nephrons occurs. Kidneys’ capacity to concentrate
urine and retain sodium decreases leading to electrolyte
imbalance due to impairments in the perception of
thirst. Bladder capacity decreases and the incidence
of urinary tract infections increases resulting from the
weakening of the bladder muscles causing an increased
residual volume of urine (21).

Pharmacokinetic changes occur in the absorption,
distribution, metabolism, and excretion of anesthetic
drugs in geriatric patients. The incidence of chronic
kidney disease (CKD) rises (22). Complaints such
as the enlargement of the prostate gland, difficulties
in bladder emptying, and frequent urination in small
volumes develop in men along with advancing age.
Vaginal atrophy, decreased uterine volume, and atrophy
of mammary glands occur due to low levels of estrogen
and progesterone in women in advanced ages. Besides,
the incidence of stress incontinence is found to increase.
The quality of life is impaired in urinary incontinence
and with the limitation of physical activity. Furthermore;
the incidences of hypertension, osteoporosis, coronary
heart disease, and psycho-social problems increase in
this age group (23).

Despite ongoing efforts to improve the quality of care;
patients with progressed CKD continue to experience
significant physical, emotional, and mental suffering.
In the last months of their lives, many elderly patients
undergoing dialysis face many disease complications.
Palliative care for these patients focuses on optimizing
disease management and addressing the needs of
patients and caregivers broadly (24).

Nervous System

The blood supply to the brain decreases, meninges
thicken, and ventricles expand with aging. Continuing
neuron loss accompanied by the degeneration of the
vessels providing blood supply to the brain causes the
occurrence of symptoms in association with aging (25).
Natural cognitive changes associated with aging are
observed; including mild impairments, particularly in
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memory planning and processing speed, and learning
capacity. However, such functional impairments are not
significant enough to interfere with daily life. Breakdown
of knowledge, loss of vocabulary, and communication
and perception disorders are not anticipated in old
individuals without dementia (26). Leading neurological
diseases with increasing incidences in parallel to the
aging process are neurodegenerative disorders including
Alzheimer’s disease, Parkinson’s disease (PD), multiple
system atrophy (MSA), progressive supranuclear palsy
(PSP), Lewy body dementia (LCD), frontotemporal
dementia (FTD), amyotrophic lateral sclerosis (ALS),
and stroke (27).

The density of brain vessels changes in each decade
of life. A decrease in areas with dense capillaries and
an increase in the degree and number of micro-vessel
deformities start to occur with advancing age (28).
Advanced age is one of the unmodifiable risk factors for
both hemorrhagic and ischemic stroke. The risk of stroke
doubles every 10 years in men and women after 55 years
of age (29). Palliative care professionals (in inpatient,
outpatient, or residential service settings) interacting
with patients and families affected by neurological
diseases need to comprehend basic principles of care
specific to neurological disorders, including prognosis,
prognostic uncertainty, and unique aspects of impacts
of the disease (30).

Gastrointestinal System

In advanced ages, peristaltic movements slow down and
swallowing reflexes become impaired due to the loss of
elastic tissue around the oropharynx. The decreased
population of gustatory cells in the tongue and the oral
cavity and changes in salivary functions are observed.
Tooth loss occurs due to physiological erosions in the
tooth enamel and the reduced density of blood vessels,
nerves, and lymphatic vessels entering the pulp (31).
Esophageal muscles start losing tonus. The stomach
loses its elasticity resulting in slowing down gastric
emptying. Secretion of gastric acid and the intrinsic
factorisreduced in the stomach (32). Consequent to such
changes in the gastrointestinal system; gastrointestinal
bleeding, progressive constipation leading to ileus,
atrophic gastritis, peptic ulcer, duodenal ulcer, loss of
appetite, and malnutrition are frequently seen in the
geriatric age group. In the aging process, the hepatic
blood flow decreases along with the volume loss in the
liver. The total capacity of the liver to metabolize drugs
decreases, too (21).

Metabolic and Endocrine System

Aging causes reductions in endocrine functions, tissue
sensitivity, and hormone secretion from peripheral
glands. The circadian hormonal rhythm slows down

along with increasing age (33). Diabetes prevalence
in older adults is more than twice that of middle-aged
adults (34). Risk of cardiovascular events, loss of skeletal
mass, vasomotor instability, psychological symptoms,
and atrophy of estrogen-sensitive tissue increase in
parallel to reductions in estrogen levels in women. Male
gonadal steroid production changes with aging and
that condition is called andropause. Furthermore, total
serum testosterone concentrations start to decrease in
men along with aging (33).

Musculoskeletal System

Bone density decreases and poor body posture develops
with aging. Bone density starts to decrease and bone
remodeling increases around 40-50 years of age on
average, causing reductions in body height in both sexes
(35). About half of the muscle mass is lost in individuals
around 75 years of age. The isometric muscle contraction
strength decreases besides the reduction in the muscle
mass (36).

Skin Changes and Sensory Functions

Fibrous proteins such as collagen and elastin
decrease in quantity in old individuals. Quantities
of glycosaminoglycan and proteoglycan and similar
substances decrease, too. Thinning of the epidermis is
observed due to the deceleration of cell renewal. Loss of
connective tissue elasticity is observed in old persons.
For this reason, the skin of old individuals is thin and
fragile. In old age, the sensitivity of touch receptors is
reduced and heat, cold, and pressure sensations in hands
and feet become poor (37). The protection capacity of
the skin against ultraviolet (UV) light is reduced as the
number of melanocytes decreases (38).

Sensorial perception decreases with aging. The ability
to focus on close objects decreases and the visual acuity
and peripheral vision become less sharp. Tear secretion
decreases, the conjunctiva becomes thinner and acquires
a yellowish tint, and cataracts develop. Old persons start
to have difficulty in hearing high-frequency sounds.
Taste and smell sensations may become less sharp, too.
Furthermore, stimuli may be perceived differently (39).

Immune System

The balance between protective and pathogenic immune
responses is impaired with aging. Reduction in T-cell
functions leads to a reduction in cellular and humoral
immunity. Changes in B-cell functions appear to be
less important. Susceptibility to infections develops
and responses to vaccination and defenses against
cancer lose strength. Advanced age increases the risk
of autoimmunity. Autoantibody formation increases in
old individuals (40).
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CONCLUSION

The last stages of life are characterized by changes in
individuals of aging societies in a way that traditional care
services in geriatrics and PC cannot meet the emerging
needs. To meet such unmet needs, both specialties
should act in close collaboration and geriatric palliative
care should be conceptualized as an interdisciplinary
care and research field based on care ethics. Increased
life expectancy and changes associated with end-of-
life morbidity predict major challenges for healthcare.
For most old individuals, the last two decades of life are
characterized by the increased burden of functional and
chronic multimorbidity with a potential to cause an
emerging need for geriatric care because of the occurrence
of dependency;, frailty, and often cognitive decline (41,42).
At the same time, the end-of-life period may represent a
long and challenging process complicated by difficulties
in symptom management, complex treatment decisions,
easily overlooked psychological distress, and a wide range
of psychosocial problems.

Geriatrics is a medical specialty focusing on the provision
of healthcare to old persons. The specialty of geriatrics
has been evolved to increase functional abilities and
solve physical, mental, social, and moral problems of
old individuals; thus aiming to increase the quality of
life and social participation in order to counteract the
unfavorable effects of multimorbidity in the growing
population of geriatric patients. Geriatrics and PC are
overlapping medical specialties. Both are professional and
interdisciplinary fields administering patient and family-
centered activities to improve the quality of life, personal
abilities, and social inclusion. We strongly believe that the
synergy that will be generated through the collaboration of
these two interrelated specialties will serve as a model for
cross-specialty collaboration in healthcare.
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ABSTRACT

The COVID-19 infection causes involvements in many such as the central nervous system and causes prothrombotic
complications. Viral neurotropism, endothelial dysfunction, coagulopathy, and inflammation are suggested mechanisms in
the development of acute cerebrovascular disease in COVID-19 patients. The development of a neurological complication
is a risk factor for mortality. Patients with high inflammatory markers need to be closely followed-up, because of the risk of
the development of complications. It should be kept in mind that there may be neurological involvement in patients with
symptoms such as headache, impaired consciousness, vertigo, drowsiness, and loss of strength. In this case, we aimed to
present our patient who developed ischemic stroke while under treatment for severe COVID-19 pneumonia.

Keywords: COVID-19, pneumonia, ischemic stroke

INTRODUCTION

Coronavirus disease-2019 (COVID -19) is caused by
SARS-COV-2 virus and its systemic and neurological
complications are known better today. Characteristically,
along with the respiratory system related symptoms
(1), neurological symptoms such as headache, impaired
consciousness, and vertigo may also develop (2).
Especially in the case of severe pneumonia due to
COVID-19 infection, the probability of observing
neurological symptoms was found to be higher (3).
In literature, neurological complications such as acute
cerebrovascular disease (CVD), intracranial hemorrhage,
seizures, encephalitis, and Guillain Barré syndrome have
been reported (4,5). In COVID-19 patients, neurological
involvement is a risk factor for mortality (6). We aimed
to present a patient in our clinic who developed acute
ischemic stroke during follow-up for severe pneumonia.

CASE

A 62-year-old male patient was admitted to the emergency
department with complaints of dyspnea and weakness for
two days. Upon admission his vital signs were as fever:
38.2°C arterial blood pressure (TA): 120/80 mmHg, pulse:
89/min, oxygen saturation 82% at room air. His history
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revealed he had epilepsy, but he had not used antiepileptic
drugs for 3 years and worked as a shoe repairer. On his
chest radiography, bilateral increased nonhomogeneous
density areas were observed. Laboratory findings were
detected as white blood cell 15.910x10%/pl, lymphocyte
count 0.44x10°/pl, Na: 127 mEq/L, C-reactive protein
(CRP): 286.82 mg/L, D-dimer: 0.68 mg/L, ferritin 537.4
ng/ml and cardiac troponin was normal. COVID-19
reverse-transcriptase polymerase chain reaction (RT-PCR)
test was found positive. Due to the detection of bilateral
multilobar ground-glass infiltration and consolidation
areas in thoracic computed tomography (CT), the patient
was considered as severe pneumonia and was hospitalized
in the COVID clinic of our hospital. His hypoxemia
regressed with oxygen therapy given by nasal cannula.
Dexamethasone, low molecular weight heparin (LMWH)
(1x0.6 ml), favipiravir, and nonspecific antibiotherapy
were started. On the sixth day of his hospitalization, the loss
of strength developed in distal right hand of the patient.
On physical examination, he was conscious, and the distal
of right upper extremity was weakness and hypoesthesia.
During the follow-up of the patient, right central facial
paralysis developed and an epileptic seizure for a short
duration was observed. The neurology department was
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consulted. On cranial CT, intracranial hemorrhage was
not detected. The patient was referred to another hospital
with a pre-diagnosis of acute ischemic stroke. From the
E-Nabiz system database, it was learned that the cranial
diffusion magnetic resonance (MR) imaging taken in the
hospital where he was transferred revealed areas showing
diffusion restriction in the left cerebral hemisphere and
them markers d-dimer (>80 mg/L, reference values: 0-0.5
mg/L) and IL-6 (10.6 pg/mL) were significantly increased.

DISCUSSION

COVID-19 infection, which was first defined in
December 2019 and affected the whole world, causes
many complications. The most common of these are
acute respiratory distress syndrome (ARDS), arrhythmia,
acute coronary syndrome, and acute renal failure
(7). Neurological complications can be observed in
hospitalized COVID-19 patients at a rate ranging from
6% to 36% (3). In a study of 1683 COVID-19 patients
from Spain, the reported CVD rate was 1.4% (8). Another
study found a 2.5-fold increased risk for the development
of CVD in COVID 19 infection (9). It has been shown
that neurological symptoms such as headache, impaired
consciousness, and paresthesia developed in 36.4% of
patients with COVID-19 (3). Additionally, dizziness,
confusion, epileptic seizures, ataxia, anosmia, aging,
and muscle pain may be observed in patients (10). Our
patient had no neurological symptoms initially when he
was admitted, eight days after his positivity, central facial
paralysis, epileptic seizure, weakness and hypoesthesia
distal of right upper extremity developed due to ischemic
stroke. During COVID-19 infection, multiple mechanisms
are emphasized in he emergence of these neurological
symptoms. In case of severe disease, neurological
symptoms may occur as a result of cerebral hypoxia due
to respiratory failure (11). Besides, central nervous system
(CNS) invasion due to trans-synaptic spread by the
involvement of the olfactory neurons and epithelium is
another proposed mechanism (5). In brain biopsies taken
from patients with a diagnosis of COVID 19 who developed
CVD, thrombotic microangiopathy and endothelial
damage have been shown (8). Severe COVID-19 patients
may be at risk of thrombogenesis and cerebral ischemia
because of both biochemical hypercoagulability and direct
vascular endothelial damage (12). In addition to direct
CNS involvement, the systemic inflammatory response
that occurs with SARS-Cov-2 infection may disrupt the
blood-brain barrier and cause peripheral cytokines to
pass into the CNS (13). Characteristically, COVID-19
coagulopathy manifests itself with significantly increased
d-dimer levels, mild thrombocytopenia, and prolonged
prothrombin time (10). Hyperactivation of inflammatory
factors causes d-dimer and platelet abnormalities by
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disrupting the coagulation system (2). Increased IL-6 as
a response to systemic inflammation has been associated
with an increased risk of CVD (14, 15, 16). In the studies
have, it has been shown that there are higher d-dimer
and CRP levels in COVID-19 patients in whom CVD
developed than patients whom it did not (17). Also,
patients with severe CNS involvement present with higher
blood urea nitrogen levels as well as lower lymphocyte
and platelet counts, while laboratory findings may not
be useful in patients with peripheral nervous system
involvement or patients with non-severe CNS involvement
(11). Our patient did not have a significant increase in the
d-dimer levels upon admission, however, the CRP value
was significantly higher. After the development of CVD,
d-dimer (>80 mg/L) and IL-6 (10.6 pg/ml) values were
observed to increase significantly.

Besides observing that cerebral ischemia due to
COVID-19 was a risk factor for mortality, it has also
been found that COVID-19 patients who had an acute
ischemic stroke during infection had significantly lower
survival rates compared to those who did not (6).

CONCLUSION

SARS-CoV-2 infection is related to prothrombotic
events. It should be kept in mind that in patients with
high inflammatory markers, persistent headache, newly
developed impaired consciousness and conditions such
as agitation and paresthesia may be signs of neurological
involvement.
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ABSTRACT

Coronavirus 2019 disease (COVID-19) is a highly deadly disease that hascaused 77 million cases and 1.6 million deaths
worldwide. Many cutaneous manifestations are seen withCOVID-19. Cutaneous pathologies, such as vascular endothelial
damage, prothrombotic conditions, haemorrhagic cutaneous lesions, vasculitis, disseminated intravascular coagulopathy
(DIC), ecchymotic skin lesions, purpura and dry gangrene, are seen in patients with COVID-19. While our 84-year-old male
patient was being treated for COVID-19-related pneumonia in the infection ward, DIC developed on the ninthday of his
treatment and widespread petechia, purpura, ecchymosis, necrosis, gangrene and bullous skin lesions were observed onhis left
arm related to this. Here, we aimed to present a case of DIC that developed as a complication of a COVID-19 infection and
hada mortal course with cutaneous involvement, to the literature.

Keywords: DIC, coronavirus-19, cutaneous involvement, infection, mortality.

INTRODUCTION

Coronavirus 2019 disease (COVID-19) is a highly
fatal disease that has caused over 77 million cases and
1.6 million deaths worldwide (1). COVID-19 causes
microvascular thromboses as well as respiratory
problems in patients (2). A D-dimer elevation with a
COVID-19infectionisassociated with coagulopathyfrom
theinfection. D-dimer occurs after the degradation
of stabilized fibril polymers by the plasmin and leads
to coagulation. D-dimer elevations are associated
with a prognosis in a COVID-19 infection other than
coagulopathy (3). At the onset of a COVID-19 infection,
disturbances in coagulation tests do not usually lead
to active bleeding. Changes in coagulation can result
in sepsis-induced coagulopathy or DIC over time (4).
The exaggerated inflammation that occurs in host cells
with a COVID-19 infection can also lead to DIC (5). An
exaggerated inflammation triggered in the host cell after
an infection leads to the activation of pro-inflammatory
cytokines and causes consumption coagulopathy. While
DIC develops in only 0.6% of survivors, there is a 71.4%
development rate in those who died of a COVID-19
infection (6). Previous studies have reported that
pathologies, such as cutaneous involvement, vasculitis,
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livedo reticularis, and multiorgan failure, may be
observed with the development of DIC in a COVID-19
infection (7,8).

In our case, we aimed to contribute to the literature by
presenting the development of mortal complications
and associated cutaneous involvement with DIC and
multiorgan failure in a patient undergoing treatment
with COVID-19 lung involvement.

CASE

An 84-year-old male patient presented with coronary
artery disease and hypertension for the past 12 years.
He had been taking various medications, including
metoprolol (50 mg/day), ramipril/hydrochlorothiazide
(5-12.5mg) and acetylsalicylic acid (81 mg/day). A fever,
which started duringthe previousthree days, was 38.3°C.
Thepatientalsohadapulseof94beats/minute,arespiratory
rate of 23 breaths/minute, a blood pressure of 136/94
mmHg and an oxygen saturation, measured by pulse
oximetry, of 91%. A physical examination of the patient
revealed crepitations and rales in respiratory sounds in
the middle lobes of both lungs. Laboratory findings on
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the first day in the ward were: haemoglobin: 12.8 g/dL
(14.1-17.8); white blood cell (WBC): 8.8x10° (3.91-
10.9x10%); platelets (PLT): 165x10° (152-383x10%);
neutrophil: 72.8% (40%-74%); lymphocyte percentage:
17.2% (17%-47%); lymphocyte count: 1.1x10° pL
(1.21-3.77%x10%); serum creatine: 1.52 (0.7-1.7 mg/dL);
urea: 28 (9-23 mg/dL); C-reactive protein (CRP): 121.2
mg/L (0-5 mg/L); D-dimer: 765 mg/L (0-500 mg/L);
procalcitonin: 0.01 ng/ml (0-0.05 ng/ml); fibrinogen:
738 mg/dL (200-400); prothrombin time (PT): 8.2
seconds (5-15); activated partial thromboplastin time
(APTT): 24 seconds (22-31); international normalized
ratio (INR): 1.03 (08-1.2); ferritin: 175 ng/ml (22-232);
aspartate aminotransferase (AST): 16 IU/L (0-40);
alanine transaminase (ALT): 19 U/L (7-40); lactate
dehydrogenase (LDH): 258 U/L (230-500); and albumin:
3.9 mg/dL (3.2-4.8). In thoracic tomography, ground-
glass opacities accompanied by an increased in terlobular
septal thickening were observed in the middle-lower
zones of both lungs (Figure 1a). The arterial blood gas
test results were pH: 7.38; PO2: 84.4; PCO2: 35.9; HCOs:
24.5; BE: -1; and SpOa: 89. Since the COVID-19 reverse
transcriptase-polymerase chain reaction (RT-PCR)
test performed in our patientwas positive, the antiviral
treatment included a favipiravir loading dose (2x1600
mg) followed by a maintenance dose (2x600 mg), which
was administered for 10 days. Additionally, 3-4 L/min
of oxygen therapy with a nasal cannula, subcutaneous
enoxaparin (60 mg/day), dexamethasone (8 mg/day),
acetylcysteine (900 mg/day) and levofloxacin (500 mg/
day) treatments were started. Metoprolol (50 mg/day)
and ramipril/hydrochlorothiazide (5-12.5 mg) were
continued. Lopinavir/ritonavir, meropenem and a three-
day treatment of methylprednisolone (250 mg/day) was
started because of the cytokine storm and since the
oxygen saturation was only 84% and the CRP was158
mg/L on the thirdday in the ward. On the sixthday in
the ward, when the CRP was 167 mg/L and the oxygen
saturation was 82%, tocilizumab (400 mg/day) was
given intravenously for two days. On the eighthday in
the ward, the patient had a sudden onset of haematuria,
accompanied by petechiae and purpura on the left arm.
Fresh frozen plasma and an erythrocyte suspension
were given. On the ninthday, the ecchymotic lesion on
the left arm became prominent in the form of necrosis
and haemorrhagic bullous lesions up to the left armpit
(Figure 2a, b). The patient’s laboratory results at this
point were haemoglobin: 6.2 g/dL; WBC: 24.2x10% PLT:
33x10% neutrophil: 76.8%; lymphocyte: 0.5x10°> pL;
CRP: 112.2 mg/L; D-dimer: 3,697 mg/L; procalcitonin:
4.82 ng/ml; fibrinogen: 75 mg/dL; PT: 38.9 seconds;
aPTT: 152 seconds; INR: 2.08 (08-1.2); ferritin: 1,268
ng/ml; LDH: 1,126 U/L; AST: 416 IU/L; ALT: 347 U/L;
albumin: 2.6 mg/dL; serum creatine: 5.7 mg/dL; urea:
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162 mg/dL; and fibrin degradation products: 148 pg/
ml (<10 pg/ml). The arterial blood gas test results were
pH: 7.22; PO2: 58.7; PCO2: 35.9; HCOs: 8.6; BE: -12; and
SpO:: 81. There were bilateral infiltrates on the posterior
chest radiograph (Figure 1b). On the 10t day in the
ward, our patient had a 24-hour urine output of 120 ml,
and when metabolic acidosis, uremic encephalopathy,
and creatine increased, the patient was transferred to
the intensive care unit. The patient was then placed
on haemodialysis with a central dialysis catheter and
connected to an invasive mechanical ventilator. Arterial
and venous Doppler ultrasonography for the left arm
revealed echogenic thrombus images in the cephalic and
basilic veins that did not respond to compression. Fresh
frozen plasma, vitamin K, and erythrocyte suspension
treatments were continued with heparin. Positive
inotrope therapy was initiated since the arterial blood
pressure of our patient was 72/35 mmHg. Unfortunately,
our patient, who did not respond to medical treatments,
had a cardiac arrest and was exitus on the 15t day of his
follow-up in the intensive care unit.

Figure 1. These radiological images show the days during which the
patient was hospitalized and DIC developed.

Figure 2. This figure shows the skin lesions during the period when
the patient developed DIC.

DISCUSSION

Coagulation disorders, microvascular complications,
DICandthromboembolismscanbeseenincaseswithmore
severe courses of COVID-19 infection. Microthrombi,
mainly in the lungs, are observed in autopsy studies
(6,9). Cutaneous involvement and ecchymoses have
been observed in some COVID-19 cases. Ecchymosis
lesions on the skin of COVID-19 patients can occur by
different mechanisms. Diffuse microvascular thrombi,
perivascular neutrophilia and leukocytoclastic vasculitis
were observed in skin biopsies performed with the
first mechanism. In thrombogenic vasculopathy, an
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accumulation of C5b-9, C4d in the complement system,
and COVID-19 spike protein (S) in the microvascular
area were commonly observed in the entire lesion and
dermis layer. Activation in the complement system
leads to damage and inflammation in microvascular
endothelial cells, resulting in fibrin deposits and thrombi
(7). During the second mechanism, COVID-19 enters
the cell by binding to the ACE-2 receptor. ACE-2 is an
effective component inthe transformation of bradykinin,
which is part of the kinin-kallikrein system, and its
metabolite, DABK (desArg973 the active metabolite of
bradykinin). A decreased activation of ACE-2 with a
COVID-19 infection may lead to an increased DABK
and the formation of reactive oxygen species, increased
NOX2, eNOS and an activation of the complement
system, causing vasodilation, microvascular endothelial
damage, multiorgan failure and ARDS. The third
mechanism leads to procoagulation by activating
platelets and antiphospholipid antibodies in endothelial
cells by causing the antiphospholipid antibody syndrome
secondary to a COVID-19 infection (7,10). In our
case, we think that all three mechanisms may have
beeninvolvedin the development of ecchymosis and DIC.
We think that our patient with COVID-19 pneumonia
had increased D-dimer, CRP level, coagulopathy and DIC
formation, and with findings in the lungs and cutaneous
involvement and multiorgan failure, these were serious
complications of severe COVID-19 infection.

We found few cases similar to our case in the literature.
Takahashi et al. (11) reported that a 65-year-old
patient with COVID-19 and pneumonia developed
DIC complications. While the presence of CRP, a
high D-dimer level and lung involvement in their case
was similar to our case, there were additional severe
cutaneous findings in our case. Novara et al. (12)
reported a case of DIC and dry gangrene of the hands
ofa 78-year-old patient with COVID-19 pneumonia.
Our case had many similar symptoms, such as the
development of DIC, an advanced age, cutaneous
involvement and mortality.

CONCLUSION

In our case, we consider the lack of a skin biopsy in
cutaneous involvement as a limitation of the study.
In conclusion, our case was an advanced-age patient
withcoronary artery disease, hypertension and high
CRP and D-dimer levels, whichwere prognostic factors
for a COVID-19 infection. Simultaneously, these were
important predisposing factors for the development of
DIC. Our aim with this case study was to contribute to
the literature by presenting a DIC case, which is a mortal
complication of COVID-19 infections, and its associated
skin involvement.
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Dear Editor,

Acute pancreatitisisaninflammatoryevent of the pancreas
which may affect seriously all other tissues and organ
systems (1-3). Generally, acute pancreatitis is induced
by alcoholism or gallstones. However pathogenetic
mechanisms of drug induced pancreatitis are not clearly
understood (4). A minocycline derivative, tigecycline is
a glycylcycline class of antibiotic which is structurally
similar to the tetracyclines. It has perfect tissue and organ
distribution and favorable microbial coverage, including
many kind of Gram-positive and Gram-negative bacteria
and also anaerob agents (5,6). Tigecyclines side-effect
profile is similar to the tetracyclines (7). Pancreatitis is a
well-known adverse effect of tetracyclines (8). However,
tigecycline-induced pancreatitis is an uncommon side-
effect. We report here a rare case of tigecycline-induced
pancreatitis during the treatment of a diabetic food
infection.

A 64-year-old man was admitted to hospital because of
diabetic food infection requiring glisemic control and
antibiotheraphy. He had a history of cholecystectomy
operation nearly 5 years ago. His medical history
consisted of no alcohol consumption for five years. At the
beginning of his diabetic food treatment, teicoplanin 400
mg one per day and imipenem 500 mg four times per day
intravenous (iv) injection began empirically. Repetitive
diabetic food wound culture was taken and they revealed
acinotobacter spp. enfection that was sensitive to colistin,
ceftasidime and doxycycline. The antibioteraphy was
switched to tigecycline 100 mg iv infusion, then 50 mg
iv twice a day and colistin iv 150 mg twice a day. 9 days
after the beginning of this therapy, gastro-intestinal
symptoms, such as severe epigastric abdominal pain, loss
of appetite, nausea and vomiting, were started. Serum

Corresponding Author: Eylem Cagiltay, eylem723@yahoo.com
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amylase (761 U/L, 17-115 normal range) and lipase (426
U/L, 7-60 normal range), aspartate aminotransferase (251
U/L, normal <40), alanine aminotransferase (263 U/L,
normal <40) levels and leucocytes (11.9x10°/mm?3, 4.0-
10.5 normal range) counts were increased. Abdominal
ultrasonography revealed enlarged edematous pancreas
and he was diagnosed as ‘acute pancreatitis. Oral nutrition
was stopped, he was hydrated intravenously and fed with
parenteral nutrition. Computed tomography imaging
could not be performed because of chronic renal failure
and elevated creatinine levels. Tigecycline-induced
pancreatitis was suspected and the drug was ceased.
Then cefoperazone sulbactam and colistin therapy
continued. Abdominal pain and vomiting resolved
allowing the patient to receive oral alimentation after
few days. Amylase and lipase values were decreased to
normal levels within a few days. After few days with
successful medications, the patient was discharged in a
safe condition.

Acute pancreatitis is an important life-threatening
pancreatic disease (1,3) Many kind of drugs or toxins may
cause acute pancreatitis (4). In the way to exact diagnosis
of drug-induced acute pancreatitis, the first step is being
suspicious from the currently used drugs. Tigecycline is
a globally used wide spectrum antibiotic which is used
for many kinds of infectious circumstances (8). It has
generally has a safe side effect profile and its side-effect
range is similar to the tetracyclines (7). In this current
case, we used Naranjo adverse drug reaction probability
scale for estimating the probability of adverse effect and
a score of 5 was reached. Thus we suggest that a probable
relationship between tigecycline and acute pancreatitis is
existing (9).
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Drug induced acute pancreatitis is an important and
sometimes life threatening condition which should be
diagnosed early and treated properly. Attention should
be given to stop the treatment with tigecycline in patients
with acute pancreatitis since it can cause life-threatening
consequences.
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