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Investigation of the Change in the Correct Classification Ratios by
Using the Richard Link Function in Logistic Regression: A Research
on the Determination of Risk Factors in COPD

Lojistik Regresyonda Richard Link Fonksiyonu Kullanimi ile Dogru
Siniflama Oranlarindaki Degisimin Incelenmesi: KOAH'da Risk Faktorlerinin
Belirlenmesi Uzerine Bir Arastirma

@ Kiirsad Nuri Baydili',® Mustafa Cortiik?,® Ahmet Dirican?

Yistanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, Department of Biostatistics, stanbul, Tiirkiye

2 University of Health Sciences Tiirkive Hamidiye Faculty of Medicine; istanbul Yedikule Chest Diseases and Thoracic Surgery Training and Research
Hospital, Clinic of Chest Diseases and Tuberculosis, Istanbul, Tiirkiye

Background: Regression analyses are used to explain the relationship between a dependent variable and independent variables
using mathematical models. Logistic regression, which is used in cases where the dependent variable is categorical, is often used in
analyzing health-related data.

Materials and Methods: It is well known that the inflection point of the logistic regression curve sometimes corresponds to smaller
or larger values on the horizontal axis, resulting in incorrect classifications. The present study aimed to increase correct classification
rates by using the Richards link function to determine the most suitable inflection point for data.

Results: In order to evaluate the performance of the Richards link function, four different simulation scenarios and applications
were carried out with a total of 1.005 individuals, of whom 505 were non-chronic obstructive pulmonary disease (COPD) and
500 were COPD individuals. The data were divided into learning and test data. A logistic regression model was obtained from the
learning data, and an increase in the correct classification rates was observed with the use of the Richards link function in this
model. The model was applied to the test data with the m-value determined for the learning data set and achieved a higher correct
classification rate than the current method.

=
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Conclusion: The present study indicated that certain percentage increases can be achieved in correct classification rates by using the
Richards link function. However, it would be beneficial to conduct studies in which applications are made with data sets containing
fewer and more independent variables, different sample sizes,and combinations of independent variable types.

Keywords: Logistic regression, Richard link function, correct classification

Amag: Bir bagimli degisken ile bagimsiz degiskenler arasindaki iliskinin matematiksel modeller kullanilarak agiklanmasi icin
regresyon analizleri kullanilir. Bagimli degiskenin kategorik oldugu durumlarda kullanilan lojistik regresyon 6zellikle saglik alaninda
siklikla kullanilir.

Gereg ve Yontemler: Lojistik regresyon egrisinin blkiilme noktasinin yatay eksende bazen olmasi gerekenden daha kiiciik ya da daha
blyiik degerlere karsilik geldigi, bunun sonucunda da hatali siniflandirmalar yaptigi bilinmektedir. Arastirmada; verilere en uygun
blikiim noktasinin tespiti igin Richard link fonksiyonu kullanilarak dogru siniflama oranlarinda artislar saglanmasi hedeflenmistir.

Bulgular: Richard link fonksiyonunun performansini degerlendirmek amaciyla; dort farkli simulasyon senaryosu ve 505’ kronik
obstruktif akciger hastaligi (KOAH) olmayan 500U ise KOAH olan toplamda 1,005 bireyden olusan gercek verilerle uygulamalar
gerceklestirilmistir. Gergek verilerle gerceklestirilen uygulamalarda ise tiim verilerin kullanilmasiyla elde edilen modelde Richard
link fonksiyonu kullanimi ile birlikte dogru siniflama oranlarinda artislar oldugu saptanmistir. Verilerin 6grenme ve test verileri

[Opsrd 0] Address for Correspondence: Kiirsad Nuri Baydili, Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine, Department of Biostatistics, Istanbul, Tiirkiye
oA Phone: +90 541 739 23 23 E-mail: kursadnuri.baydili@sbu.edu.tr ORCID ID: orcid.org/0000-0002-2785-0406
Ok Received: 06.09.2022 Accepted: 26.09.2022
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olarak ikiye ayrilmis, 6grenme verilerinden lojistik regresyon modeli elde edilmis, bu modelde de Richard link fonksiyonu kullanimi
ile birlikte dogru siniflama oranlarinda artis gézlemlenmistir. Ogrenme veri seti icin belirlenen m degeri icin model test verilerine
uygulanmis ve mevcut yontemden daha yiiksek dogru siniflama oranina ulastigi gorilmdastar.

Sonug: Richard link fonksiyonu kullanilarak dogru siniflama oranlarinda belirli oranlarda artiglar saglanabilecegi gorulmustdr.
Ancak, daha az ve daha ¢ok sayida bagimsiz degiskenler iceren, farkli 6rneklem buyukliklerinde ve bagimsiz degisken turlerinde
kombinasyonlarin denendigi veri setleriyle uygulamalarin yapildigi ¢alismalarin yapilmasinda fayda goriilmektedir.

Anahtar Kelimeler: Logistik regresyon, Richard link fonksiyonu, dogru siniflama

Introduction

Establishing a cause-effect relationship between the
dependent variable and the independent variable(s) is one
of the aims of scientific research (1). Univariate methods
used when investigating causality make the comparison
by assuming that all other factors other than the variable
are homogeneous or constant. However, sometimes it is not
possible to achieve homogeneity or stabilityin the real world.
Avariable can often change with one or more variables. The
problem can be solved by including these co-variations
through multivariate statistical analysis (2), which aims to
predict an outcome with multiple independent variables (3).

Multivariate  statistical analysis includes many
techniques depending on the purpose of the study, the
type of dependent and independent variable(s), and the
fulfillment of certain conditions (2). Regression analysis is
usedto estimate relationships between a dependentvariable
and a set of independent variables using mathematical
models (4). Researchers in the field of health generally aim
to classify their observations and make inferences about
future observations based on existing observations (5). The
first known classification methods were cluster analysis,
which was originated by Driver and Kroeber (6) in social and
life sciences, and two-group discriminant analysis proposed
by Fisher (7). The primary techniques used to classify
observations are cluster analysis, discriminant analysis, and
logistic regression analysis (8). In cluster analysis,where the
number of groups is unknown, data are assigned to groups
according to certain criteria (9). In discriminant analysis and
logistic regression,although the number of groups is known,
data are assigned to groups by using this information (8).
In logistic regression, assumptions such as normality and
homogeneity of variances required in discriminant analysis
are not sought (4).

Berkson (10) was the first to publish an application of
the logistic model in the field of biology. Logistic regression
aims to reveal the model that has the highest fit with
the least number of variables (9). Logistic regression can
be used to estimate and summarize data, as well as for

classification by examining the relationship between the
dependent variable and the independent variable(s). Logistic
regression is used when the dependent variable is in the
form of qualitative data (4). There are three different types of
logistic regression: Binary logistic regression is used when
the dependent variable has two categories, multinomial
logistic regression is used when the dependent variable has
more than two categories, and ordinal logistic regression
is used when the dependent variable is measured at the
ordinal level (2,4,11).

Logistic regression is commonly used in such fields
as economics, education and health (12). Binary logistic
regression has become an increasingly employed statistical
tool in medical research, and is generally concerned with
whether there is a risk, such as disease (13), and is coded
as 1 and 0. An odds ratio is used in risk estimation in
retrospective studies. The significance of the odds ratio is
determined by examining the confidence intervals. If the
confidence interval for the odds ratio does not include
the number 1, then the calculated odds ratio is considered
statistically significant. If the calculated odds ratio is found
to be significant, an odds ratio greater than 1 indicates that
the factor is a risk factor, while an odds ratio of less than 1
indicates that it is a protective factor (4). In binary logistic
regression, a logistic regression model is created [T(x)] by
calculating the probability of Y being 1 P(Y=1|X=x) when
the value of the independent variable (X) is known.

The logistic regression graph is an S-shaped sigmoid
curve (14,15). The logistic curve was first used by Verhulst
(16) to describe the growth in a population. The inflection
point of this curve may sometimes correspond to smaller or
larger x-values than it should be. Gurcan et al. (17) stated
that in such cases, by using various link functions, the
x-values corresponding to the inflection point of the curve
may be more optimal, and thus, there may be an increase in
the rates of correct classification. They found the inflection
point by analyzing its second derivative of the curve
proposed by Richards (18),and aimed to increase the correct
classification rate of the model by applying the inflection
points separately for the misclassified observations.
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Material and Methods

Ethics committee approval with the number 18/1 was
obtained from the Hamidiye Scientific Research Ethics
Committee at the meeting numbered 2022/18 for the
research. The present study aimed to increase the correct
classification rate by using an alternative link function to
the existing method used in binary logistic regression. In

logistic regression, instead of the p = et forwmula, the

1+e®

model was changed with 0.01 increments in the m (1,3)
interval, the probability values were calculated using the
Richards link function with the p = (1 + (m — 1). (e~))==

formula, and the estimated classification values were
obtained according to these probability values. Data
were collected through face-to-face interviews using a
questionnaire for a total of 1005 individuals, 505 without

Table 1. Demographic information of participants

chronic obstructive pulmonary (COPD) and 500 with COPD,
to evaluate the performance of the Richards link function.
The demographic characteristics of the study participants
are presented in Table 1. Applications were carried out in
two different ways. In the first method, all the data were
included in the logistic regression model and the probability
and class values were obtained with the proposed method.
Then, probability calculations were made using the Richards
link function with the same coefficients. Subsequently,
the m-value, which maximizes the correct classification
percentage, was determined. In the second method, 74.6%
(n=750) of the data were included in the logistic regression
model, and the correct classification numbers and ratios
for all m-values were presented with the coefficients. Next,
probability and classification values were obtained for the
remaining 25.4% (n=255) of the data using the m-value,
which maximizes the correct classification percentage.

Learning data set Test data set Total

n (%) n (%) n (%)
Gender
Male 461 (61.5) 176 (69) 637 (63.4)
Female 289 (38.5) 79 (31) 368 (36.6)
Packs of cigarettes smoked per year>10 per year
No 406 (54.1) 149 (58.4) 555 (55.2)
Yes 344 (45.9) 106 (41.6) 450 (44.8)
COPD in relatives
No 495 (66) 184 (72.2) 679 (67.6)
Yes 255 (34) 71 (27.8) 326 (32.4)
Lung disease other than COPD in relatives
No 575 (76.7) 190 (74.5) 765 (76.1)
Yes 175 (23.3) 65 (25.5) 240 (23.9)
Place of residence
Other 227 (30.3) 104 (40.8) 331 (32.9)
Metropolis 523 (69.7) 151 (59.2) 674 (67.1)
Duration of daily exercise>1 hour
<60 min 607 (80.9) 244 (95.7) 851 (84.7)
>60 min 143 (19.1) 11 (4.3) 154 (15.3)
COPD
No 375 (50) 130 (51) 505 (50.2)
Yes 375 (50) 125 (49) 500 (49.8)

Med (min-max) Med (min-max) Med (min-max)
Age 52.5 (14-91) 52 (16-94) 52 (14-94)
BMI 26.40 (15.59-45.71) 25.54 (15.62-57.11) 26.13 (15.59-57.11)
Duration of exposure to wood, dung or coal smoke | O (0-50) 0 (0-70) 0 (0-70)
COPD: Chronic obstructive pulmonary disease, BMI: Body mass index
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Results

In the data set in which all observations were included,
the variables were individually included in the logistic
regression model to select the variables suitable for
the logistic regression model. It was concluded that the
variables of gender (p<0.001), age (p<0.001), body mass
index (p<0.001), duration of exposure to wood, dung or
coal smoke (p<0.001), smoking status over 10 packs/year
(p<0.001), having a relative with COPD (p<0.001), having
a recent lung disease other than COPD (p<0.001), place of
residence (p<0.001),and daily exercise for more than 1 hour
(p<0.001) should be included in the model (Table 2).

Logistic regression in which all variables were included
in the model showed that the variables of gender (p=0.946)
and body mass index (p=0.307) had no effect on COPD
status. It was found that a 1-unit increase in age was a
1.148-fold greater risk (p<0.001), and a 1-unit increase in
exposure time to wood,dung or coal smoke was a 1.027-fold
greater risk (p=0.011). It was determined that smoking more

Table 2. Univariate logistic regression results

than 10 packs/year was a 7.832-fold greater risk (p<0.001),
having COPD in first-degree relatives was a 2.792-fold
greater risk (p<0.001), having individuals with lung disease
other than COPD in first-degree relatives was a 4.068-fold
greater risk (p<0.001), living in a metropolis was a 7.664-
fold greater risk (p<0.001), and exercising for more than 1
hour a day was a 0.04-fold greater risk (25-fold protective
factor) (p<0.001) (Table 3).

The correct classification rate obtained with the
available variables was 93% (n=935) (Table 4). By using the
Richards link function in probability calculations, it was
found that the correct classification rate for the 10 value
of m in the range (1.42,1.51) was higher than the correct
classification rates for the other m-values. The results of the
observations with changes in the estimated classification
values for m=1.42 are presented in Table 5.

By using the Richards link function, for 6 observations
with a change in classification values for m=1.42, the
m-values that gave the highest correct classification rate
for values varying in the range (1,6) were determined. It was
determined that the current method gave the correct result

B S.E. Wald p OR (95% Cl)
Gender (ref: Male) -1.117 0.137 66.06 <0.001* 0.327 (0.25-0.428)
Age 0.167 0.011 241.765 <0.001* 1.182 (1.157-1.207)
BMI 0.105 0.016 42.175 <0.001* 1.111 (1.076-1.147)
Duration of exposure to wood, dung or coal smoke 0.088 0.007 153.198 <0.001* 1.092 (1.077-1.107)
Packs of cigarettes smoked per year>10 per year (ref: No) | 2.716 0.159 292.175 <0.001* 15.12 (11.074-20.645)
COPD in relatives (ref: None) 1.289 0.145 79.451 <0.001* 3.629 (2.734-4.818)
Lung disease other than COPD in relatives (ref: None) 0.94 0.155 36.594 <0.001* 2.561 (1.888-3.473)
Place of residence (ref: Metropolis) 2.034 0.161 159.907 <0.001* 7.643 (5.576-10.475)
Duration of daily exercise>1 hour (ref: No) -3.364 0.393 73.276 <0.001* 0.035 (0.016-0.075)
*p<0.05, OR: Odds ratio, CI: Confidence interval, COPD: Chronic obstructive pulmonary disease, S.E.: Standard error

Table 3. Multivariate logistic regression table

B S.E. Wald p OR (95% CI)
Gender (ref: Male) -0.02 0.299 | 0.005 0.946 0.98 (0.545-1.76)
Age 0.138 0.013 | 110.701 | <0.001* 1.148 (1.119-1.178)
BMI -0.034 0.033 | 1.046 0.307 0.967 (0.907-1.031)
Duration of exposure to wood, dung or coal smoke 0.027 0.011 | 6.402 0.011* 1.027 (1.006-1.048)
Packs of cigarettes smoked per year>10 per year (ref: No) 2.058 0.303 | 46.135 <0.001* 7.832 (4.325-14.184)
COPD in relatives (ref: None) 1.027 0.281 | 13.349 <0.001* 2.792 (1.61-4.844)
Lung disease other than COPD in relatives (ref: None) 1.403 0.322 | 18.989 <0.001* 4.068 (2.164-7.646)
Place of residence (ref: Metropolis) 2.037 0.319 | 40.702 <0.001* 7.664 (4.1-14.329)
Duration of daily exercise>1 hour (ref: No) -3.207 0.551 | 33.834 <0.001* 0.04 (0.014-0.119)
Constant -7.65 1.094 | 48916 <0.001* 0

*p<0.05, S.E.: Standard error, COPD: Chronic obstructive pulmonary disease, BMI:

Body mass index, OR: Odds ratio, Cl: Confidence interval
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in two of these 6 observations, while the proposed method
gave the correct result in four of them. With the proposed
method, it was observed that an increase of approximately
0.2% (n=2) occurred in the correct classification rates
(Table 5).

In the selection of the variables suitable for the logistic
regression model, the variables were examined one by one
by including them in the logistic regression model. It was
concluded that the following variables should be included
in the model: Gender (p<0.001), age (p<0.001), body mass
index (p<0.001), duration of exposure to wood, dung or
coal smoke (p<0.001), smoking status over 10 packs/year
(p<0.001), having a relative with COPD (p<0.001), having a
relative with lung disease other than COPD (p<0.001), place
of residence (p<0.001), and exercising for more than 1 hour
daily (p<0.001) (Table 6).

The logistic regression model showed that gender
(p=0.727) and body mass index (p=0.643) had no effect
on having COPD. It was determined that a 1-unit increase
in age was a 1.195-fold greater risk (p<0.001) and 1-unit
increase in exposure time to wood, dung or coal smoke was
1.069-fold greater risk for having COPD (p<0.001). It was
determined that smoking more than 10 packs/year was a
16.446-fold greater risk (p<0.001), having COPD in first-
degree relatives was a 3.348-fold greater risk (p=0.002),
having individuals with lung disease other than COPD in
first-degree relatives was a 9.797-fold greater risk, living in
a metropolitan area was a 17.288-fold greater risk (p<0.001),
and exercising for more than 1 hour a day was a 71.43-fold
protective factor (p<0.001) (Table 7).

Table 4. Classification table of logistic regression equation

Estimated
Correct classification rate
Observed Absence of COPD Presence of COPD
Absence of COPD 466 39 92.3
Presence of COPD 31 469 93.8
93.0

COPD: Chronic obstructive pulmonary disease

Table 5. Observations with changes in estimated classification values for m=1.42

p Class [T Class__, ,, Observed
0.521 1 0.460 0 1
0.540 1 0.483 0 0
0.540 1 0.483 0 0
0.507 1 0.442 0 1
0.545 1 0.489 0 0
0.538 1 0.480 0 0

Table 6. Univariate logistic regression results in learning data set

B S.E. Wald p OR (95%Cl)
Gender (ref: Male) -1.404 0.161 75.89 <0.001* 0.246 (0.179-0.337)
Age 0.195 0.015 165.484 <0.001* 1.215 (1.179-1.251)
BMI 0.121 0.019 38.738 <0.001* 1.128 (1.086-1.172)
Duration of exposure to wood, dung or coal smoke 0.124 0.01 155.665 <0.001* 1.132 (1.11-1.154)
Packs of cigarettes smoked per year >10 per year (ref: No) 2.866 0.187 233.796 <0.001* 17.563 (12.164-25.36)
COPD in relatives (ref: None) 1.531 0.17 81.25 <0.001* 4.622 (3.313-6.447)
Lung disease other than COPD in relatives (ref: None) 1.041 0.184 32.023 <0.001* 2.832 (1.975-4.061)
Place of residence (ref: Metropolis) 2.007 0.192 109.004 <0.001* 7438 (5.103-10.84)
Duration of daily exercise >1 hour (ref: No) -3.567 0.425 70.333 <0.001* 0.028 (0.012-0.065)
*p<0.05, COPD: Chronic obstructive pulmonary disease, BMI: Body mass index, S.E.: Standard error, OR: Odds ratio, Cl: Confidence interval
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The correct classification rate of the equation with the
available variables was 94.5% (n=709 ) (Table 8). By using
the Richards link function in probability calculations, it
was determined that the correct classification rate for 23
different values of m in the (1.33; 1.44) and (1.56; 1.66)
ranges was higher than the correct classification rates for
the other m-values. The results of the observations with
changes in the estimated classification values for m=1.66
are presented in Table 9.

By using the Richards link function, 6 observations with
changes in classification values for m=1.66 were determined
from 23 different m-values, which gave the highest correct
classification rate for values varying in the (1,3) range. The
current method gave the correct result in one of these six
observations, while the proposed method gave the correct
results in five of these six observations. It was observed

that there was an increase of approximately 0.67% (n=5)
in the correct classification rate with the proposed method
(Table 9).

The application of the models from the training data to
the test data gave the following results: Correct classification
was made for 221 observations with the current method and
222 observations with the proposed method. The probability
value calculated with the current method was found to be
above 0.5, while the probability values calculated by the
proposed method for the observation estimated to be COPD
were found to be below 0.5. The correct classification was
made in the direction of not having COPD. As a result, the
model, which increased the rate of correct classification
by 0.67% in the training data, also provided an increase in
correct classification of approximately 0.4% in the test data
(Table 10).

Table 7. Multivariate logistic regression table in learning data set

B S.E. Wald p OR (95% Cl)
Gender (ref: Male) 0.145 0.415 0.122 0.727 1.156 (0.513-2.607)
Age 0.178 0.023 61.601 <0.001* 1.195 (1.143-1.249)
BMI -0.022 0.047 0.215 0.643 0.978 (0.892-1.073)
Duration of exposure to wood, dung or coal smoke 0.067 0.019 12.841 <0.001* 1.069 (1.031-1.109)
Packs of cigarettes smoked per year >10 per year (ref: No) 2.8 0.437 41.115 <0.001* 16.446 (6.988-38.705)
COPD in relatives (ref: None) 1.208 0.394 9.39 0.002* 3.348 (1.546-7.251)
Lung disease other than COPD in relatives (ref: None) 2.282 0.51 19.992 <0.001* 9.797 (3.603-26.639)
Place of residence (ref: Metropolis) 2.85 0.479 35.416 <0.001* 17.288 (6.762-44.195)
Duration of daily exercise >1 hour (ref: No) -4.281 0.712 36.153 <0.001* 0.014 (0.003-0.056)
Constant -10.701 1.737 37932 <0.001* 0

*p<0.05, OR: Odds ratio, Cl: Confidence interval, COPD: Chronic obstructive pulmonary disease, BMI: Body mass index, S.E.: Standard error

Table 8. Classification table of logistic regression equation in learning data set

Estimated
Correct classification rate
Observed Absence of COPD Presence of COPD
Absence of COPD 353 22 94.1
Presence of COPD 19 356 94.9
94.5

COPD: Chronic obstructive pulmonary disease

Table 9. Observations with changes in the estimated classification values for m=1.66

p Class [+ S Class__, . Observed
0.506 1 0.471 0 1
0.532 1 0.499 0 0
0.516 1 0.481 0 0
0.502 1 0.466 0 0
0.519 1 0.485 0 0
0.504 1 0.468 0 0
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Table 10. Probability and classification values obtained as a result of applying the model to the test data

p Yp C |p Yp C p Yp C p Yp C p Yp C
0.996 0.996 1 0.994 0.994 1 0.984 0.984 1 0.290 0.233 0 <0.001 | <0.001 0
1.000 1.000 1 1.000 1.000 1 0.937 0.936 1 0.688 0.673 0 <0.001 | <0.001 0
0.997 0.997 0 1.000 1.000 1 0.889 0.887 1 0.003 <0.001 0 <0.001 | <0.001 0
1.000 1.000 1 0.949 0.948 1 0.997 0.997 1 0.845 0.841 0 <0.001 | <0.001 0
1.000 1.000 1 0.979 0.979 1 0.992 0.991 1 0.010 0.002 0 <0.001 | <0.001 0
0.999 0.999 1 0.994 0.994 1 0.258 0.199 0 <0.001 |<0.001 0 <0.001 | <0.001 0
1.000 1.000 1 0.995 0.995 1 1.000 1.000 1 <0.001 |<0.001 0 <0.001 | <0.001 0
1.000 1.000 1 0.690 0.675 1 0.965 0.965 1 0.047 0.018 0 0.001 <0.001 0
0.997 0.997 1 1.000 1.000 1 0.707 0.693 0 <0.001 <0.001 0 <0.001 <0.001 0
0.994 0.994 1 0.978 0.978 1 0.965 0.965 1 0.001 <0.001 0 <0.001 <0.001 0
0.985 0.985 1 1.000 1.000 1 0.636 0.616 1 0.003 <0.001 0 0.002 <0.001 0
0.902 0.900 1 1.000 1.000 1 0.984 0.984 0 <0.001 |<0.001 0 0.001 <0.001 0
0.997 0.997 1 0.636 0.616 1 0.794 0.787 1 <0.001 |<0.001 0 0.161 0.104 0
0.032 0.010 1 0.695 0.681 1 0.999 0.999 1 0.169 0.112 0 <0.001 | <0.001 0
0.393 0.345 1 0.997 0.997 1 0.999 0.999 1 0.004 <0.001 0 0.341 0.288 0
0.970 0.970 1 0.944 0.944 1 0.999 0.999 1 0.001 <0.001 0 <0.001 | <0.001 0
1.000 1.000 1 0.971 0.971 1 0.982 0.981 1 0.052 0.020 0 0.002 <0.001 0
0.999 0.999 1 0.988 0.988 1 0.999 0.999 1 <0.001 <0.001 0 <0.001 <0.001 0
0.973 0.973 0 0.992 0.992 1 0.998 0.998 1 <0.001 <0.001 0 <0.001 <0.001 0
0.990 0.990 0 0.949 0.949 1 0.261 0.202 1 <0.001 |<0.001 0 0.001 <0.001 0
0.853 0.849 0 1.000 1.000 1 0.001 <0.001 1 <0.001 |<0.001 0 <0.001 | <0.001 0
0.456 0.414 1 0.998 0.998 1 0.984 0.984 1 0.073 0.033 0 0.002 <0.001 0
0.974 0.974 1 0.935 0.934 1 0.998 0.998 1 <0.001 | <0.001 0 <0.001 | <0.001 0
0.963 0.963 1 0.695 0.681 1 0.999 0.999 1 <0.001 | <0.001 0 0.003 <0.001 0
0.996 0.996 0 1.000 1.000 1 0.998 0.998 1 0.002 <0.001 0 0.600 0.575 0
0.024 0.006 0 0.999 0.999 1 0.998 0.998 1 <0.001 |<0.001 0 <0.001 | <0.001 0
0.757 0.748 1 1.000 1.000 1 0.890 0.888 1 <0.001 <0.001 0 0.007 0.001 0
0.003 0.000 1 0.002 <0.001 0 0.766 0.757 1 0.001 <0.001 0 0.002 <0.001 0
0.828 0.823 1 0.999 0.999 1 0.999 0.999 1 <0.001 |<0.001 0 0.021 0.005 0
0.970 0.970 1 0.984 0.984 1 0.997 0.997 1 <0.001 |<0.001 0 0.029 0.009 0
0.011 0.002 1 0.994 0.994 1 0.997 0.997 1 0.001 <0.001 0 0.045 0.017 0
0.994 0.994 1 0.270 0.212 0 0.997 0.997 1 0.001 <0.001 0 0.009 0.002 0
0.950 0.949 1 0.849 0.845 1 0.917 0.916 1 <0.001 | <0.001 0 <0.001 | <0.001 0
0.999 0.999 1 0.993 0.993 1 0.999 0.999 1 <0.001 |<0.001 0 <0.001 | <0.001 0
0.005 0.001 0 0.997 0.997 1 0.980 0.980 1 <0.001 | <0.001 0 0.883 0.881 0
0.846 0.842 1 0.006 0.001 1 0.996 0.996 1 0.054 0.021 0 0.955 0.955 0
0.996 0.996 1 0.993 0.993 1 <0.001 <0.001 0 <0.001 <0.001 0 0.922 0.921 0
0.999 0.999 1 0.999 0.999 1 <0.001 <0.001 0 <0.001 <0.001 0 0.836 0.832 0
0.889 0.887 1 0.969 0.969 1 0.062 0.027 0 <0.001 |<0.001 0 0.934 0.933 0
0.948 0.948 1 0.080 0.038 1 0.005 0.001 0 <0.001 |<0.001 0 0.638 0.618 0
0.936 0.935 1 0.999 0.999 1 <0.001 | <0.001 0 0.001 <0.001 0 0.094 0.048 0
0.985 0.985 1 0.596 0.571 1 0.035 0.011 0 <0.001 | <0.001 0 0.314 0.259 0
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Table 10. Continue

p Yp C |p Yp C ) Yp C p Yp C p Yp C
0.982 0.982 1 1.000 1.000 1 0.232 0.172 0 <0.001 |<0.001 0 0.010 0.002 0
0.828 0.823 1 0.970 0.970 1 0.017 0.004 0 <0.001 |<0.001 0 0.003 <0.001 0
0.992 0.992 1 0.005 0.001 0 0.989 0.989 0 <0.001 |<0.001 0 0.008 0.001 0
0.996 0.996 1 0.896 0.894 1 0.672 0.655 0 <0.001 |<0.001 0 0.895 0.893 0
0.318 0.263 1 0.969 0.969 1 0.001 <0.001 0 0.025 0.007 0 0.104 0.056 0
0.498 0.462 1 0.983 0.983 1 <0.001 | <0.001 0 0.011 0.002 0 0.096 0.050 0
0.989 0.989 1 1.000 1.000 1 <0.001 | <0.001 0 0.001 <0.001 0 0.942 0.942 0
0.961 0.961 1 0.999 0.999 1 <0.001 | <0.001 0 <0.001 | <0.001 0 0.526 0.493 0
0.001 0.000 1 0.892 0.890 1 0.145 0.090 0 <0.001 | <0.001 0 0.941 0.941 0
C: Status of having chronic obstructive pulmonary disease

p: Probability value obtained with current application

Yp: Probability value obtained with proposed application

Discussion

Human beings have been trying for centuries to instill
some human skills in inanimate beings (19). In the 20"
century,there has been an increasing interest in this subject
among scientists. At the beginning of the second half of
the 20™ century, the Turkish scientist Arf (20) raised the
question “Can Machines Think and How Can They Think?”.
One of the tasks undertaken by artificial intelligence is to
give machines the ability to make inferences and decisions
based on past experiences (21). As in many fields, in the
field of health, researchers aim to make inferences about
future observations with the data of existing observations
by classifying these observations (5). Methods such
as discriminant analysis, cluster analysis, and logistic
regression are some of the methods used for classification
(8). Logistic regression is mostly used when the classes
of observations are known (22). Many studies have been
carried out to improve the predictions made with logistic
regression and increase the rate of correct classification
(12,23,24). The logistic regression plot is an S-shaped
sigmoid curve (25). The inflection point of this curve may
sometimes take smaller or larger values than it should
be in logistic regression. Glrcan et al. (17) stated that if
the inflection point of the logistic curve corresponds to
smaller or larger x-values than it should be,a more optimal
inflection point can be determined by using various link
functions. They found the inflection point by analyzing its
second derivative of the curve proposed by Richards (18),
and aimed to increase the correct classification rate of
the model by applying the inflection points separately for

the misclassified observations. This study aimed to make
the inflection point of the logistic regression curve more
ideal by using the link function z(x) = (1 + (m — 1). (e-a))i=m

equation proposed by Richards (18). Probability values were
calculated separately for all observations and assigned to
classes according to these values. Then, the m-values that
maximized the correct classification rate of the model were
determined. Application of the model with all data indicated
that the percentage of correct classification, which was 93%
with the current method, increased by approximately 0.2%
for m=1.42 using the Richards link function. Then, the data
were split into training (n=750) and test (n=255) data sets.
In the training data set, the correct classification rate, which
was 94.5% with the current method, was found to be 95.07%
for 23 different m-values in the (1.33; 1.44) and (1.56; 1.66)
intervals using the Richards link function. For these values,
the same model was applied to the test data for m=1.66.
Correctly classifying 1 observation that was misclassified by
the current method provided an increase of approximately
0.4% in the correct classification rate for the test data.

Conclusion

The present study was carried out to make predictions
with a higher percentage of correct classification in logistic
regression. It can be concluded that certain percentage
increases in the correct classification rates can be achieved
by using the Richards link function. However, it would
be beneficial to carry out studies in which simulation
scenarios are made with data sets containing fewer and
more independent variables, different sample sizes, and
combinations of independent variable types.
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Our Experiences in Percutaneous Cannulation and Monitoring in
Minimal Invasive Cardiac Surgery

Minimal Invaziv Kalp Cerrahisinde Perkiitan Kaniilasyon ve Monitorizasyon
Deneyimlerimiz

© Mustafa Simsek, ® Turkan Kudsioglu

Istanbul Dr. Siyami Ersek Thoracic and Cardiovascular Surgery Training and Research Hospital, Clinic of Anesthesiology and Reanimation, [stanbul, Tiirkiye

ABSTRACT

Background: The aim of the study was to evaluate the patients who underwent minimally invasive cardiac surgery and percutaneous
internal jugular vein catheterization in our center,and to discuss the catheterization results and complications in the literature.

Materials and Methods: Between January 2015 and September 2019, 70 female (59.3%) and 48 (40.7%) male patients, who
underwent minimally invasive cardiac surgery and percutaneous internal jugular vein cannulation in our center,had a mean age of
37.2%14.5 (19-74 years), data of 118 cases were evaluated retrospectively. It was noted that 17 F jugular venous catheter was placed
in patients with body surface area (BSA) <1.87,and 19 F venous catheter was placed in patients with (BSA) >1.87. Cannula positions
and echocardiographic findings of the patients during cannulation were evaluated with transesophageal echocardiography (TEE).

Results: ALl surgical interventions were performed minimally invasively by thoracotomy. Since the adequate surgical field of vision
could not be achieved in 3 (2.5%) of the patients, the operation was reverted to sternotomy. No mortality due to cannulation was
observed in any of the patients. Local hematoma (1.6%) developed due to carotid artery puncture in 2 patients, transient atrial
fibrillation (1.6%) in 2 patients,and pneumothorax (0.8%) in one patient.

Conclusion: Minimally invasive cardiac surgical interventions have become popular nowadays and their importance has increased
due to reasons such as faster recovery of patients, less complications,and smaller surgical incision area. Internal jugular cannulation
is required in minimally invasive cardiac surgery procedures. In order to avoid possible complications in the percutaneous cannulation
process and therefore to reduce mortality, it is very important that cannulation procedures be performed by an experienced team
and evaluated with TEE during this time.

Keywords: Minimally invasive surgical procedures, cannulation, jugular veins

Amag: Calismanin amaci, merkezimizde minimal invaziv kalp cerrahisi uygulanan ve perkitan internal juguler ven kateterizasyonu
yapilan hastalarin dederlendirilmesi, kateterizasyon sonuglari ve meydana gelen komplikasyonlarin Lliteratlrler esliginde
tartisilmasidir.

Gereg ve Yontemler: Ocak 2015-Eyliil 2019 tarihleri arasinda merkezimizde minimal invaziv kalp cerrahisi geciren ve perkiitan
internal juguler ven kaniilasyonu yapilan, 70'i kadin (%59,3), 48’i erkek (%40,7) hastadan olusan ve yas ortalamasi 37,2¥14,5 (19-
74 yas) olan 118 olgunun verileri retrospektif olarak incelendi. Viicut yiizey alani (VYA) <1,87 olan hastalara 17 F juguler venoz
kateter, (VYA) >1,87 olan hastalara 19 F venoz kateter yerlestirildigi kaydedildi. Hastalarin kaniilasyon sirasinda kanil pozisyonlari
ve ekokardiyografik bulgulari transézefageal ekokardiyografi (TOE) ile degerlendirildi.

Bulgular: Uygulanan cerrahi girisimlerin timu torakotomi ile minimal invaziv olarak gergeklestirilmistir. Hastalardan 3’linde (%2,5)
yeterli cerrahi gorls alani saglanamadigindan operasyon sternotomiye donmustur. Hicbir hastada kanulasyona bagli mortalite
gozlenmemistir. Hastalarin 2’'sinde karotis arter ponksiyonu nedeniyle lokal hematom (%1,6), iki hastada gegici atriyal fibrilasyon
(%1,6), birinde de pnomotoraks (%0,8) gelismistir.

Sonug: Minimal invaziv kalp cerrahisi girisimleri, hastalarin daha ¢abuk derlenmesi, daha az komplikasyona neden olmasi, cerrahi
kesi alaninin kiigilmesi gibi nedenlerden dolayl, giinimuzde popdler hale gelmis ve 6nemi artmistir. Minimal invaziv kalp cerrahisi
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oldukca onemlidir.

girisimlerinde internal jugular kanulasyon gerekmektedir. Perkitan kanulasyon slrecinde olasi komplikasyonlardan kaginmak ve
mortaliteyi azaltmak icin kaniilasyon islemlerinin deneyimli bir ekip tarafindan yapilmasi ve bu sirada TOE ile degerlendirilmesi

Anahtar Kelimeler: Minimal invaziv cerrahi girisimler, kaniilasyon, juguler venler

Introduction

Conventional cardiac surgery is performed through
median sternotomy, which provides a larger surgical area,
allowing easy access to cardiac structures for cannulation
and cardiopulmonary bypass (CPB). Currently, the ability to
perform operations with a less invasive approach through
smaller surgical incisions have become more important;
rendered possible by the development of technology,
technical innovations in surgery and anesthesia and the use
of intraoperative transesophageal echocardiography (TEE)
Minimally invasive surgery (MICS) significantly reduces
surgical stress response, length of stay in the hospital and
intensive care unit, scar tissue formation and transfusion
requirement. Thus, a significant reduction in the hospital
costs occurs (1).

Normally, CPB is established after sternotomy via central
arterial and venous cannulation made by the surgeon.
However, with the definition of minimally invasive cardiac
surgery (MICS), new cannulation techniques have come
forward. With use of these techniques, which are performed
through percutaneous peripheral cannulation, CPB can be
established with a smaller sternal incision or a thoracotomy
incision without the need for median sternotomy.Subclavian,
internal jugular, femoral and iliac veins or arteries can be
used for cannulation (2).

For example, minimally invasive surgeries that do not
require right atriotomy, such as coronary artery bypass graft
surgery, can be performed with a single venous cannula
placed in the right atrial cavity via the femoral vein.
However, the placement of the venous cannula into the
atrial cavity is not suitable in open heart surgery procedures
that require right atriotomy or left atriotomy, such as atrial
septal defect (ASD) repair, mitral valve replacement (MVR).
In these cases, bicaval cannulation can be provided through
the femoral and internal jugular veins (1JVs) (2). Our study
aims to analyze the percutaneous )V cannulations applied
in MICSs performed in our institution, in the light of current
literature.

Material and Methods

After the approval of the Ethics Committee istanbul
Dr. Siyami Ersek Thoracic and Cardiovascular Surgery

Training and Research Hospital, (E-28001928-604.01.01),
118 patients who underwent MICS with percutaneous
IJV cannulation in our center between January 2015 and
September 2019 were included in the study.

The mean age was 37.2+14.5 years (minimum-maximum:
19-74 years), 70 were female (59.3%) and 48 were (40.7%)
male.Patients with MICS contraindication criteria; ascending
aortic aneurysm (AA >4 cm), presence of moving plaque in
the aorta, severe mitral annular calcification, patients with
radiotherapy history, as well as patients who are morbidly
obese [body mass index (BMI) >35] and patients requiring
emergency surgery were excluded from the study.

Written informed consent was obtained from each
patient. The study protocol was approved by the hospital
scientific committee. The study was conducted in accordance
with the principles of the Declaration of Helsinki. Patient
data were scanned retrospectively from perfusion and
anesthesia records and patient files in our hospital data
system.

Anesthesia Management and Catheterization

All patients routinely underwent IV catheterization with
16 G wide peripheral IV catheter (The Introcan Safety®
IV Catheter B. Braun Medical Inc. USA), then 20 G radial
artery catheterization (Arrow® Seldinger Arterial Catheter,
USA). Monitorization was provided with 5-electrode
electrocardiography, peripheral oxygen saturation (SpO,)
and near infrared spectroscopy (Covidien, USA). External
defibrillator pads were placed for defibrillation.

After preoxygenation, anesthesia was induced with 2-3
mg/kg propofol, 5 mcgr/kg fentanyl, 1 mg/kg rocuronium.
Female patients shorter than 165 cm were intubated with
a 35 F, female patients taller than 165 cm were intubated
with a 37 F left double lumen tube (Handan FCH Medical
Device Technology, China), while male patients taller than
170 cm were intubated at 41 F, male patients shorter than
170 cm were intubated with a 39 F left double lumen tube.
An 8.5 F three-way central catheter (Multi-Lumen Central
Venous Catheter, Arrow International Inc.PA, USA) was also
placed through the left 1JV and central venous pressure
(CVP) monitoring was performed.

Propofol, fentanyl and sevoflurane were administered
for anesthesia maintenance. 1 g vancomycin was routinely
given to the patients who will undergo mechanical valve
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replacement, for the prophylaxis of infective endocarditis,
as recommended by the infectious diseases committee of
our center. 1 g IV tranexamic acid was given to all patients
and followed by continuous infusion at 7.5 mg/kg/hour.

TEE (Vivid 7 GE Vingmed Ultrasound AS Horten, Norway)
probe was placed in all patients for intraoperative TEE.

Before cannulation,1 mg/kg heparin was administered to
the patients. For percutaneous central venous cannulation,
the patient’s head was deviated 45° to the left, the IJV was
punctured with the palpation technique, the guide wire was
advanced, and the location of the guide wire was confirmed
by TEE, and cannulation was performed with the seldinger
technique.

The tip of the cannula was advanced and fixed at the
cava-atrial junction with TEE guidance (Figure 1). 17 F
jugular venous catheter (Bio-Medicus venous canulae
Medtronic, Minneapolis, USA) was used for patients with
body surface area (BSA) <1.87,and 19 F venous catheter was
used for patients with BSA >1.87 (Figure 2).

Femoral artery and femoral vein cannulation was
performed by the surgical team under the guidance of TEE.
Before initiating CPB, 3 mg/kg heparin was administered
to the patients, to ensure an ACT measurement >450
sec. All operations were performed at 32 °C moderate
hypothermia. Myocardial protection was provided by cold
blood cardioplegia, given every 20 minutes.

The operations were performed with thoracotomy. At the
end of the operation, hemodynamic parameters and blood
gas results (pH, PaO,, PaCO,, hemoglobin, hematocrit, Sa0,,
lactate) were evaluated and CPB was terminated under TEE

Figure 1. Venous cannula in the bicaval right atrium image at the
middle esophageal level in transesophageal echocardiography

monitoring. Heparin was neutralized 1:1 with protamine
and the )V cannula was withdrawn, the cannulation incision
was sutured with circular stitches and jugular compression
was applied for approximately 15 minutes. Femoral
decannulation was made afterwards, hemostasis was
achieved and the incisions were closed. The patients were
transferred to the intensive care unit after the operation.

Statistical Analysis

Categorical variables are presented as numbers and
frequencies. Continuous variables showing normality are
expressed as mean * standard deviation. SPSS software
(version 25.0, IBM Corporation, Armonk, NY, USA) was used
for statistical analysis.

Results

A total of 118 (n=118) patients, including 70 women
(59.3%) and 48 (40.7%) men, were included in the study.
Their mean age was 37.2£14.5 (minimum-maximum: 19-74
years), mean body weight was 69.5+12.4 kg, and mean BMI
was 25.5%4.3. The mean BSA was 1.77%0.17, and the mean
preoperative left ventricular ejection fraction was 57.4%5.8
(Table 1).

Performed surgical operations were; 32 ASD closure,
2 ASD closure + tricuspid ring annuloplasty (TRA), 1 ASD
closure + TRA + partial venous return anomaly (PAPVD)
correction, 64 MVR, 6 MVR + TRA, 1 MVR+coronary fistula
closure, 8 minimally invasive direct coronary artery bypass
(MIDCAB), 4 atrial myxoma removal (Table 2). The operation
be performed by thoracotomy. The mean duration of CPB

Figure 2. Internal jugular cannulation
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was 128.7£76 minutes, the cross-clamp time was 84.4+49
minutes, the pump flow was 2.3*0.17 Lt/m?/min, and the
postoperative stay in the intensive care unit was 1.9%3.2
days (Table 1). The study flow chart is given in Figure 3.
The operation was reverted to sternotomy and central
cannulation in 3 patients (2.5%) due to insufficient surgical
field of vision, two patients (1.6%) had local hematoma
due to carotid artery puncture, and 2 patients (1.6%) had
temporary atrial fibrillation and pneumothorax were
observed in 1 patient (0.8%). Complications such as vascular
injury, hemothorax, mediastinal hematoma that required
surgery were not encountered in the patients. Mortality was
not observed in any patient due to cannulation (Table 3).

Table 1. Patient characteristics

Characteristics n (%)/Mean £ SD
Sex (F/M) 70 (59.3%)/48 (40.7 %)
Age (year) 37.2%14.5
Weight (kg) 69.5%12.4

BMI (kg/m?) 25.5%4.3

BSA (m?) 1.77+0.17

EF (%) 57.4%5.8
Operation data

CPB duration (min) 128.7%76

Cross clamp duration (min) 84.4%49

Mean pump flow (L/m?/min) 2.3%0.17
id;incacr\::u(lr:/rg:%)cannula 2SRl
17 F cannula/19 F cannula S
Intensive care unit stay (day) 1.9£3.2

BMI: Body mass index, BSA: Body surface area, EF: Left ventricle ejection
fraction, CPB: Cardiopulmonary bypass, CVP: Central venous pressure,
SD: Standard deviation

Table 2. Types of operation

Operation n (%)

ASD 32 (27.11%)
ASD+TRA 2 (1.6%)
ASD+TRA+PAPVD 1(0.8%)
MVR 64 (54%)
MVR+TRA 6 (5.08%)
MVR+coronary fistula repair 1 (0.8%)
ATRIAL MYXOMA 4 (3.3%)
MIDCAB 8 (6.7%)

ASD: Atrial septal defect repair, TRA: Tricuspid ring annuloplasty, MVR: Mitral
valve replacement, PAPVD: Partial anomalous pulmonary venous return,
MIDCAB: Minimally invasive direct coronary artery bypass grafting

Discussion

Traditional cardiac surgery techniques are in the
direction of evolving into smaller surgical incisions and
less invasive approaches supported by the advancements
of technology, surgery and anesthesiology, and the use of
intraoperative TEE.

Cosgrove and colleagues described the first minimally
invasive valve interventions in 1996 and grouped several
different approaches as “MICS” (3). Today, MIDCAB, robotic-
assisted cardiac surgery, atrial fibrillation ablation surgery
and minimally invasive approaches to the mitral valve, left
and right atrium and aortic valve, are considered within the
scope of MICS.

A long, two-stage superior vena cava (SVC)/inferior vena
cava (IVC) cannula, inserted via the femoral vein, is used
for venous cannulation of the surgical procedures in which
the heart cavities are not completely opened. However, in

Patients undergoing
minimally invasive
CPB (n=132)

Patients exluded
due to insufficient

data (n=14)

Patients included in
the study (n=118)

Figure 3. Study of flowchart
CPB: Cardiopulmonary bypass

Table 3. Intraoperative complications

Intraoperative complications n (%)
Local hematoma 2 (1.6%)
Transient atrial fibrillation 2 (1.6%)
Vascular injury 0 (0%)
Hemothorax 0 (0%)
Pneumothorax 1 (0.8%)
Mediastinal hematoma 0 (0%)
Edema in the upper extremity 0 (0%)
Failed minimally invasive surgery 3(2.5%)
Mortality 0 (0%)
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operations that require opening of the right side of the
heart or the left atrium, a possible air leak into the CPB
circuit may cause a dangerous air lock in the system. SVC/
IVC cannula is also required in transseptal or transatrial
MVR, as well as in surgical interventions involving the
right atrium, such as tricuspid valve surgery, atrial myxoma
removal, ASD or patent foramen ovale repair. The right 1}V,
which anatomically has a linear path close to the right
atrium, is preferred for SVC cannula insertion (4,5,6,7).

In our case series, jugular venous catheterisation
preferences were made according to the BSA of the patients.
A 19 F jugular venous catheter was inserted in patients with
BSA >1.87,and a 17 F jugular venous catheter was inserted
in patients with BSA <1.87.

IJV cannulation can be performed with the palpation
technique or under the ultrasonography guidance (6,7). In
our center, cannulation is performed using the palpation
technique. Studies have reported that the palpation method
provides 60-95% success,depending on the cannulation site
and the physical characteristics of the patient (6,7). It has
been reported that although more than 5 million central
venous catheters (IJV, SVC, and FV) are inserted annually in
the United States alone, mechanical complications occur at
arate of 5% to 19%, and these complications are mostly due
to lack of experience and the physical characteristics of the
patients (6,7,8,9,10). In our study, local hematoma that did
not require surgical intervention due to the carotid artery
puncture (1.6%) occurred in 2 patients, pneumothorax
that regressed spontaneously in one patient (0.8%), and
transient atrial fibrillation (1.6%) in two patients due to a
long guide wire, were observed. In the presence of recent
data, our complication rate is considerably lower than the
complication rates reported in the literature.

However, during IJV cannulation, other than puncture-
related complications, more serious and mortal conditions
can be seen, especially depending on the cannula size
and diameter. In the case report of Hirose et al. (8),a 23 F
Avalon cannula was inserted into the I}V in a patient who
was planned to have VV-ECMO due to ARDS, but sudden
hemodynamic deterioration and cardiac tamponade were
encountered.

The emergent operation revealed the cannulation
related injury in the apex of the right ventricle (8). The most
fair way to avoid such complications is to place the cannula
under TEE guidance.Jankovic et al. (9) also reported that V-V
bypass was planned due to hepatic cirrhosis, 21 F femoral
and 21 F internal jugular catheters were inserted, the I}V
cannula punctured the vena cava and penetrated the right
pleura approximately 4 cm deep into the right thorax. It has
been reported that 1.8 liters of hemorrhagic effusion and

0.7 liters of hemorrhagic effusion were drained from the left
thorax (9).

Therefore, the use of large diameter and long cannula
without TEE guidance may lead to mortal result (10,11).
Hemothorax and vascular injury did not occur in our study.
In addition, it is important to provide an effective venous
drainage for CPB. For this reason, the diameters of the
cannula used must be large enough and drainage holes
must be present to prevent vacuuming. Inadequate SVC
drainage results in impaired venous return in the head and
neck, conjunctival edema, and elevated CVP (12,13,14,15).
Such complications did not develop in the patients included
in the study. Our mean CVP rates were 2.9£0.3 mmHg for 17
F catheters and 3.3#0.4 mmHg for 19 F catheters, while our
maximum CVP values were 6.8+1.2 mmHg for 17F catheters,
and 7.8%1.6 mmHg for 19 F catheters.

Study Limitations

The limitations of this study was the limited number of
patients.

Conclusion

Nowadays, MICS offers serious advantages to the
patients and to the healthcare system. During these
interventions, the new cannulation techniques supported by
the technology and applications such as TEE are substantial
in the prevention of many possible complications. Based on
our experience and many studies on this subject, we believe
that; an appropriate cannula selection according to the
type of the intervention and the physical characteristics of
the patient, and use of the appropriate techniques are very
important for achieving a successful operation.
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Qualitative and Quantitative Evaluation of Videoendoscopic
Simulation in Surgical Residents Training

Cerrahi Asistanlarinin Videoendoskopi Simulasyon Egitiminin Kalitatif ve
Kantitatif Olarak Degerlendirilmesi

® Sezen Milli Avtan?, ® Esra Akdeniz?, ® Wafi Attaallah?

1University of Health Sciences Tiirkive Hamidiye Faculty of Medicine, Department of Medical Education, [stanbul, Tiirkiye
’Marmara University Faculty of Medicine, Department of Medical Education, Istanbul, Tiirkiye
SMarmara University Faculty of Medicine, Department of General Surgery, Istanbul, Tiirkiye

Background: In our study, we aimed to evaluate the contribution of video-endoscopy simulation for the development of gastroscopy.
and colonoscopy skills of residents in surgical resident training, using qualitative and quantitative methods.

Materials and Methods: Sixteen novice surgeons were trained with an endoscopic virtual reality simulator. Ten colonoscopy and 10
gastroscopy cases were overviewed in this training. Three hundred-twenty gastroscopy and colonoscopy simulation modules were
evaluated. Continious variables are presented as median and interquartile range. Wilcoxon signed-rank test was used to detect
changes during the training. For the qualitative data of the study, in-depth interviews were conducted with the residents who
completed the modules. At the end of the interviews, the answers were documented directly in the same day. The themes and sub-
themes related to the content were determined by two medical evaluators.

Results: A significant improvement was observed both in colonoscopy and gastroscopy modules. While the time to reach the cecum
in the colonoscopy module decreased from 20 minutes to 3 minutes on average,and the time to reach the duodenum in gastroscopy
from 4 minutes to 3.6 minutes. The percentage of mucosal surface examined increased both in gastroscopy and colonoscopy. The
time spent to obtain quality images did not change in gastroscopy, but there was an obvious increase in colonoscopy. The percentage
of effective usage of the screen increased both in gastroscopy and colonoscopy. Qualitative data proved that all participants were
satisfied by the training and benefited from it.

ABSTRACT

Conclusion: The results of our study indicate the importance and advantage of the utilization of simulators in trainings that require
interventional skills, before patient encounter. It has been shown that video-endoscopy simulation supports the dexterity of residents
in gastroscopy and colonoscopy applications.

Keywords: Medical simulation, video-endoscopy, medical education

Amac: Calismamizda cerrahi asistan egitiminde, video-endoskopi simulasyonunun asistanlarin gastroskopi ve kolonoskopi
becerilerinin gelisimine katkisini kalitatif ve kantitatif yontemlerle degerlendirilmeyi amagladik.

Gereg ve Yontemler: Calismada daha once video-endoskopi deneyimi olmayan 16 genel cerrahi asistaninina bir sanal gerceklik
similatoriinde, egitmen gozetiminde 10 kolonoskopi ve 10 gastroskopi olgusundan olusan similasyon egitimi verildi. Toplam 320
modiil degerlendirildi. EGitmenler tarafindan segilen orta zorlukta bir modiil ilk modiil olarak ¢alistirildi ve tim egitim tamamlaninca
tekrar edildi. Veriler medyan, birinci ¢eyreklik ve Gglincu ceyreklik olarak verildi. Egitim suresince degisikliklerin saptanmasi igin
Wilcoxon rank-sign test kullanildi. Calismanin niteliksel verileri igin,asistanlarla yliz ylize derinlemesine goriismeler yapildi. Gorlisme
sonunda ayni giin yaziya dokdildii. iki degerlendirmeci tarafindan icerige iliskin temalar ve alt temalar belirlendi.

Bulgular: Hem kolonoskopi hem de gastroskopi moddllerinde anlamli iyilesme gozlendi. Kolonoskopi modiilinde ¢ekuma ulasma

suresinin 20 dk’den ortalamada 3 dk’ye gastroskopide duedonuma ulasma suresinin 4 dk’den 3,6 dk’ye indigi goruldu. Gastroskopi
ve kolonoskopide degerlendirilen mukozal alan yuzdesi anlamli olarak artti. Kaliteli gorlntl elde etmek icin harcanan sure
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Sonug: Girisimsel beceri

gerektiren egitimlerde, hasta deneyiminden o©nce similator kullaniminin faydali

gastroskopide degismezken, kolonoskopi uygulamalari sirasinda anlamli oranda arttidi izlendi. Ekranin etkin kullanim ylzdesi
hem gastroskopide, hemde kolonoskopide artti. Niteliksel veriler degerlendirildiginde yapilan yuz yuize gortismeler sonucunda
katilimcilarin tumd simdlasyon egitimini faydali bulduklarini ifade ettiler.

oldugunu,

video-endoskopi simulasyonunun asistanlarin gastroskopi ve kolonoskopi uygulamalarinda el becerilerinin gelismesine katki

sagladigini destekler niteliktedir.

Anahtar Kelimeler: Medikal simiilasyon, video-endoskopi, tip egitimi

Introduction

Healthcare providers must be able to competently
perform a wide range of clinical skills. These skills include
taking a patient’s history, performing a physical examination,
and performing procedures. While some procedural skills
are unique to certain fields, proficiency in the execution
of skills is necessary to provide safe patient care (1). The
effectiveness of skills training is controversial, and data
show that novice healthcare professionals are overconfident
in their ability to teach practical skills (2,3). This may cause
undesirable consequences during patient intervention. The
use of simulators and task trainers provides the opportunity
to safely train and practice procedural skills before applying
them to the patient. The simulation was derived from the
Latin word simulare. Simulating means making something
look like the real thing. Nowadays, simulation is widely used,
especially in the medical field. Patient simulations, which
provide significant benefits especially in the field of medical
teamwork, and surgical simulations that are effective in
developingtechnicalskills,are some oftheimportantmedical
simulations. Thanks to simulation, a technical skill develops
much better and facilitates the transfer to the real clinical
environment (2,4,5). High-quality simulations supported by
visual elements have been identified in systematic review
as the most successful technique in arranging adult learner
needs and procedural skills training (6). As it is known, the
most valuable motivators for adult learning are the practical
use of the information to be learned and the security
principles provided for the application environment. Six
principles have been developed for the effective learning
and application of procedural knowledge.

1. Learn: Knowledge acquisition

2. See: Observation of the procedural skill

3. Practice: To make a practice using simulation

4. Prove: To assesss the competency

5. Do: The technique is carried out on a patient under
direct supervision until the student is trusted to carry it out
on his or her own.

6. Maintain: To make continuing clinical practical skills,
with simulation-based training as a supplement (4).

As stated in this example, simulation is a training model
that is applied not only to teach a skill but also to reinforce
it. Before becoming competent at a skill, learners go through
a succession of phases. In the acquisition of skills, there are
four levels: 1) Unconsciously incompetent, 2) Consciously
incompetent, 3) Consciously competent, 4) Unconsciously
competent (1). The 4 phases of skill acquisition are also
shown in (Figure 1) (7).

Just like using a car, we need to reach an unconsciously
competent level in applications that require medical
intervention. We think that one of the most important
educational elements that facilitates access to this level
is medical simulation. We will try to demonstrate this in
our own working practice. In line with the results we have
obtained, we will discuss the inclusion of simulation in the
curriculum.

Material and Methods

In this study, a “virtual reality (VR)” simulator with a
special video-endoscopy software, the same fiber system as
the original endoscope models, was used as the simulator
(Figure 2).The simulator was a simulator given as a donation
to the simulation center. Three hundred-twenty gastroscopy
and colonoscopy modules were evaluated. Sixteen surgical
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Incompetent

Unconsciously
Incompetent

Rusty?
Lost Interest

rning

J
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N —
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—

Practice

Figure 1. Development of competency (Peyton, 1998)
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residents, who had not previously performed video-
endoscopy on the patient, carried out 20 video-endoscopy
cases, 10 of which were colonoscopy and 10 gastroscopies.
Modules were structured in increasing difficulty. A medium
difficulty module selected by the instructors was run as
the first module and repeated when all modules were
completed. Third module for gastroscopy and 5™ module
(Figure 3, 4) for colonoscopy were chosen as the reference.
It was started with this module first and after 9 consecutive
modules were studied, the first module was run again.
Improvement trends were also examined in other modules
other than the reference module.

For the qualitative data of the study, in-depth interviews
were conducted with the residents who completed the

Figure 2. Virtual
endoscopy set up

reality video-endoscopy simulator, lower

T

FreeHand-Simulation 1)
000238

Medule |

_
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}
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Figure 3. Polypectomy exercise module

modules. The answers given to the semi-structured
questions prepared by the trainers with the support of
the literature were recorded. The interviews lasted about
35-40 minutes. Before the interviews, verbal and written
consents were obtained from the sixteen participants. It
was informed that the interviews will be recorded. At the
end of the in-depth interview, recordings were transcribed
in the same day. The themes and sub-themes related to the
content were determined by two medical evaluators. The
expressions indicating the theme and sub-themes were
written in the words of the participant. Ethical Permissions
were obtained from Marmara University Health Sciences
Institute (22.03.2021-45).

Statistical Analysis

The results of the 160 gastroscopy and 160 colonoscopy
applications consisting 10 different modules with gradual
difficulty, which were demonstrated by each of the 16
surgical assistants were evaluated. Continuous variables
were summarized according to their distribution with mean
and standard deviation or median and interquartile range
(IQR). R was used as a statistical program, p<0.05 was
considered significant. Wilcoxon rank-sign test was used to
detect changes during the training.

Results

Ten tasks with different difficulty levels were run for
gastroscopy training. Case 3, which has a medium difficulty
level, was given as the first task, and followed by Cases
1,2,4,5,6,7,8,9,10 and Case 3 was given again as a last task.
Success and improvement in technical skills between the
repeated Case 3 tasks were evaluated in terms of percent

FreeHand-Simulation

Figure 4. The view of gastroesophageal-junction
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of mucosal surface examined, percent of time spent with
clear view, time to reach the duodenum, the efficiency of
screening.

Wilcoxon signed rank-test results showed that for
gastroscopy, the percentage of mucosal area evaluated
increased significantly in the repeated case [(Md=89)
(IQR=8) and Md=94 (IQR=4.5) respectively, p=0.002]. Percent
of time spent with clear view had not changed [Md=97
(IOR=2.2) and (Md=96.5) (IQR=3.7) respectively p=0.365].
The time to reach the duodenum had shortened [(Md=241.5
(IQR=213.5) and Md=221.5 (IQR=60.7) respectively p=0.024].
The efectiveness of screen use also had increased [Md=23
(IOR=35) and (Md=58.5) (IQR=16.7) recpectively p=0.008].
The trainer’s observational notes also indicate that technical
skills improve in repetitive tasks (Table 1).

For colonoscopy, the tasks were started with Case 5,
which was determined to be of medium difficulty by the
trainer, and Case 5,1,2,3,4,6,7,8,9,10, and Case 5 (R) were
repeated, respectively. The trend towards improvement in
achievement and technical skills between Case 5 and Case

5 (R) was evaluated. Success and improvement in technical
skills between the repeated Case 5 tasks were evaluated in
terms of percent of mucosal surface examined, percent of
time spent with clear view, time to reach cecum, efficiency
of screening.

For colonoscopy, the percentage of mucosal area
evaluated increased significantly in the repeat case
(Case 5 R) [Md=83.5 (IQR=35.8) and (Md=88.5) (I0R=14.5)
respectively p=0.031]. The time to reach the cecum had
significantly shortened [Md=1425 (IQR=1406.5) and
(Md=180) (IQR=205) respectively p=0.001]. The percentage
of time spent producing clean images [Md=76.5 (IQR=13.5)
and (Md= 87.5) (IQR=10.5) respectively p=0.004] and the
effectiveness of screen use have also increased [(Md=20)
(IQR=33) and (Md=84) (IQR=16.7) respectively p=0.001]. The
trainer’s observational notes also indicate that technical
skills improve in repetitive tasks (Table 2).

The themes and sub-themes obtained from the
qualitative data are shown in (Table 3).

Table 1. Gastroscopy case 3 results

First time Second time p-value
Percent of mucosal surface examined (%) 89.0 94.0
Median (Q1-Q3) (83.0; 91.0) (91.5; 96.0) 0.002
Min-max (67.0; 95.0) (89.0; 98.0) ’
Percent of time spent with clear view (%) 97.0 96.5
Median (Q1-Q3) (96.0; 98.2) (93.5;97.2) 0.365
Min-max (85.0; 99.0) (87.0; 98.0) ’
Time to reach duodenum (sec) 241.5 221.5
Median (Q1-Q3) (163.0; 376.5) (183.5; 244.2) 0024
Min-max (11.0; 602.0) (97.0; 397.0) ’
Effciency of screening 23.0 58.5
Median (Q1-Q3) (sec) (20.0; 55.0) (50.5; 67.2) 0.008
Min-max (16.0; 78.0) (32.0; 78.0) ’
Q1: First quantile, Q3: Third quantile, p-value: Wilcoxon signed-rank test p-value, sec: Second, %: Percentage

Table 2. Colonoscopy case 5 results

First time Second time p-value
Percent of mucosal surface examined (%) 83.5 88.5
Median (Q1-Q3) (53.2; 89.0) (78.7;93.2) 0.031
Min-max (13.0; 94.0) (73.0; 97.0) ’
Percent of time spent with clear view (%) 76.5 87.5
Median (Q1-Q3) (71.2; 84.7) (84.2;94.7) 0.004
Min-max (64.0; 89.0) (64.0; 96.0) ’
Time to reach cecum (sec) 1425.0 180.0
Median (Q1-Q3) (568.5; 1975.2) (125.0; 330.0) 0.001
Min-max (249.0; 3016.0) (122.0; 456.0) ’
Effciency of screening (%) 20.0 84.0
Median (Q1-Q3) (19.2.0; 52.2) (50.5; 67.2) 0.001
Min-max (18.0; 87.0) (63.0; 97.0) ’
Q1: First quantile, Q3: Third quantile, p-value: Wilcoxon signed-rank test p-value, sec: Second, %: Percentage
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Table 3. Qualitative data which were obtained from in-depth interview

1- Factors that facilitate simulation and increase success

VSIS 2- Negative aspects of simulation
1a- The presence of an instructor giving feedback
1b- No repeat limit, providing a self-learning environment
1c- High fidelity, virtual reality simulator

Sub-themes

1d- Increasing the feeling of trust in the practitioner physician
2a- The difficulty of going to another place outside the hospital environment
2b- Technical problems may reduce the training time and quality

The statements of the assistants who participated in the
in-depth interviews are as follows:

Participant 1, P(1): “The most important feature of
simulation for me is to be able to repeat as many times
as | want in a stress-free environment™In addition, having
someone to consult with me when | need it increases the
feeling of trust”

P(3): “l was very comfortable working on the patient as
the fiber optic part of the simulator is the same as the real
video endoscopy device”.

P(7):“I think the simulator application before the patient
experience is extremely necessary,but studying in a separate
location was a waste of time for me. | wish this simulator
was in our hospital’.

P(9): “The simulator broke down very often while | was
working. | had to rebuild the modules. | wasted a lot of time”.

Qualitative data also show that; By making their first
experience on the simulator, the residents experienced
increased confidence in patient intervention. The high
reality feature of the simulator was stated by most of the
participants as a factor facilitating adaptation in patient
practice.

While a simulation center that is isolated and outside of
the working environment is considered a waste of time, very
few participants stated that receiving training in a separate
place is a break from their busy work schedule. Generally,
because of the qualitative study, the idea that simulation
increases successful patient outcomes, creates familiarity in
terms of devices and interventions, reinforces the feeling
of trust in physicians and patients. In addition, the answers
given to the evaluation questions asked in the interviews
with two trainers support our findings.

Discussion

As it is known, video-endoscopy is a very important
and difficult training due to the difficulty in selecting the
appropriate patient for resident training and the inadequacy
of the cases. Unfortunately, it is not easy to achieve adequate
technical skills for video-endoscopy in the early stages of
surgical residency (8).

Competence is defined as “the minimum level of ability,
knowledge, and/or expertise that is required to safely and
efficiently perform a task or a procedure gained via training
and experience”(8). In recent years, competence and skill
development in endoscopy has been considered as an
important problem (9,10,11). Different models and task
trainers have been used in endoscopy training for many
years. The aim of simulator-based training is to shorten the
learning time in endoscopy for beginners and to eliminate
the possible harm that can be given to the patient. For
physicians who do not perform endoscopic interventions
very often, working with a simulator before patient
application, provides serious benefits (12). The performance
of novice endoscopists using this simulator, improved
significantly between pre- and post-training, according
to this study. It is shown that surgical residents improve
psychomotor and endoscopic skills with simulation-based
education. Other researchs have investigated the impact
of virtual endoscopic training. A study from Texas showed
significant improvements in cecal intubation time, total
time, and percentage of surface area scanned from pre-
to post-training. In this study, the same VR simulator was
used, but unlike ours, this study was conducted with senior
surgical residents (13). In a study, took placed Nederlands,
surgical assistants improved their performance in both the
VR colonoscopy and the endobubble task. Unlike our study,
there was no instructor guidance during the training (14).
In another randomized controlled study, two groups were
compared. One group consisted of novice residents who had
less than 10 endoscopies, and the other group was senior
residents. Then, these two groups are randomly seperated
and simulation training is given. The total procedure time
and the time to reach cecum were significantly reduced in
the simulation-trained group (15). In our study, unlike this
study,we evaluated the comparison of the results of the same
people before and after the training as more meaningful. In
a randomized study conducted in Denmark, an intermediate
task was chosen, as in our study,and when all modules were
completed, the same task was run again,and improvements
were evaluated. Improvements in skills such as total time
and clean surface area monitored by endoscopists were
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determined (16). In our study, based on the literature, we
evaluated parameters such as the cleanly observed surface
area, the percentage of the scanned mucosal area, the time
to reach the cecum, and the time to reach the duedonum.
We determined the shortening of the time to reach the
cecum and duodenum and the percentage of mucosal area
observed and the percentage of the area observed as clean
as skill development criteria. Although simulators are seen
as expensive devices, general maintenance costs are not
very high after the initial purchase costs. The first and most
comprehensive study examining the cost-effectiveness
values of VR simulators was conducted by Barsuk et al.
(17). On central line-associated bloodstream infections
(CLABSI). Ninety-two assistants received a simulation-based
training with an instructor. Surprisingly, CLABSI rates were
reduced by more than sixfold after simulation training
(0.50 infections per 1000 catheter days) compared to the
same uninterrupted unit (3.20 per 1000 catheter days).
The annual cost of the simulation-based intervention was
$112,000, reducing the net savings from lower CLABSI rates
to about $700,000 (18).

Although there are studies evaluating simulation-based
surgical assistant training in the literature, we have not
encountered both a qualitative and quantitative evaluation
(19,20,21). In this sense, we find it meaningful to support
our study with qualitative data. From the results of the in-
depth interviews, it is understood that the surgical residents
benefited from the simulation training. Accurate feedback
and unlimited repeatability provided by simulation were
other important issues emphasized by the residents.

Conclusion

We found that simulation shortens the application
time and increases the application skills of endoscopists
in colonoscopy and gastroscopy applications that require
interventional skills. In our study, we got the idea that
simulation video-endoscopy training can fill a very
important gap in surgical assistants training and it would
be beneficial to add it to the curriculum. Quantitative data
support that this training provides positive contributions in
dexterity, time use and treatment management. Qualitative
data also show that with this training, the trust of the
residents increased, and they also gained more awareness
about the sensitivity and seriousness of the intervention
they performed. We believe that the malpractice problems,
experienced especially in recent years, will decrease with
the spread of simulation application centers.
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Investigation of the Relationship Between Coronary Artery Disease
and Mechanical Hemolysis

Koroner Arter Hastaligi ve Mekanik Hemoliz Arasindaki Iliskinin Arastiriimas|

© Onder Demiroz!, ® Burak Oztiirkeri, ® Muhammed Bahadir Omar!, ® Serhat Mert Tiril2

1University of Health Sciences Tiirkiye, Umraniye Training and Research Hospital, Clinic of Cardiology, Istanbul, Tiirkiye

2 University of Health Sciences Tiirkiye, Umraniye Training and Research Hospital, Clinic of Internal Medicine, Istanbul, Tiirkiye

Background: In coronary artery disease (CAD), atherosclerotic plaques cause varying degrees of coronary stenosis. It is thought
that these strictures will lead to hemolysis by causing turbulent flow other than ischemia. The aim of our study is to compare the
frequency of mechanical hemolysis and the relationship between CAD intensity and the degree of hemolysis in patients diagnosed
with CAD by coronary angiography.

Materials and Methods: Ninety-four consecutive patients who were admitted to cardiology outpatient clinics or emergency
department and had coronary angiography were included in the study. Fifty-two patients with significant coronary artery stenosis
(>70%) (patient group) and 42 patients without significant stenosis (control group) were compared in terms of demographic, clinical,
laboratory and hemolysis parameters, including haptoglobin and schistocyte count.

Results: The patient group was significantly older (62.08+9.33 vs. 56.74+10.36, p=0.010) and had a higher percentage of males
(78.8% vs. 50.0%, p=0.005). Use of beta blockers and angiotensin converting enzyme inhibitors were also higher in patient group.
When compared by haptoglobin and schistocyte presence there were no difference between groups. On further analysis lower age
[odds ratio (OR): 0.930, confidence interval (Cl): 95%, p=0.027] in total study group and higher triglyceride levels (OR: 1.022,Cl: 95%,
p=0.009) in acute coronary syndrome subgroup were associated with schistocyte presence.
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Conclusion: Hemolysis parameters were found to be the same in patients with significant CAD when compared to the control
group. In addition, especially higher triglyceride levels might be associated with subclinical mechanical hemolysis in acute coronary
syndrome patients. Furthermore, the relation of schistocyte presence and higher triglyceride levels in ACS patients could be an
indicator of a possible inflammatory state.
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Amacg: Koroner arter hastaliginda (KAH), aterosklerotik plaklar degisen derecelerde koroner darliga neden olur. Bu darliklarin iskemi
disinda turbilansli akima neden olarak hemolize yol agacagi disunulmektedir. Calismamizin amaci, koroner anjiyografi ile KAH
tanisi konulan hastalarda mekanik hemoliz sikligini ve KAH siddeti ile hemoliz derecesi arasindaki iliskiyi karsilastirmaktir.

Gereg ve Yontemler: Kardiyoloji polikliniklerine veya acil servise basvuran ve koroner anjiyografi yapilan ardisik 94 hasta calismaya
dahil edildi. Onemli koroner arter stenozu (>%70) olan 52 hasta (hasta grubu) ve belirgin darligi olmayan 42 hasta (kontrol grubu)
demografik, klinik, Laboratuvar ve haptoglobin ve sistosit sayisi dahil hemoliz parametreleri agisindan karsilastirildi.

Bulgular: Hasta grubu anlamli olarak daha yasliydi (62,08+9,33'e karsi 56,74*10,36,p=0,010) ve erkek yiizdesi daha ytksekti (%78,8%
karsi %50,0, p=0,005). Beta bloker ve anjiyotensin dénustirlicl enzim inhibitorlerinin kullanimi da hasta grubunda daha yuksekti.
Haptoglobin ve sistosit varligi acisindan karsilastirildiginda gruplar arasinda fark yoktu. ileri analizde toplam calisma grubunda daha
dustk yas [olasilik orani (00): 0,930, guiven araligi (GA): %95, p=0,027) ve akut koroner sendrom alt grubunda daha yuksek trigliserit
duzeyleri (00: 1,022, GA: %95, p=0,009) sistosit varlig ile iliskili bulundu.

Sonug: Onemli KAH olan hastalarda hemoliz parametreleri kontrol grubu ile karsilastirildiginda ayni bulundu. Ayrica akut koroner
sendromlu hastalarda ézellikle yiiksek trigliserit seviyeleri subklinik mekanik hemoliz ile iliskili olabilir. Ote yandan akut koroner
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sendrom hastalarinda yuksek trigliserit duizeyleri ile sistosit varligi arasindaki iliski literaturle uyumlu bicimde enflamatuvar bir

durumun habercisi olabilir.

Anahtar Kelimeler: Koroner arter hastaligi, ateroskleroz, hemoliz, trigliserit, sistosit, haptoglobin

Introduction

Coronary artery disease (CAD) is an atherosclerotic
disease of inflammatory character that may present with
stable,unstable angina or sudden cardiac death (1). It is one
of the leading causes of morbidity and mortality worldwide.
In the TEKHARF 2010 adult patient follow-up study, the
coronary mortality rate was measured as 7.4 per 1.000 in
men and 4.1 in women in the general population (2). It is
stated that 6 million people in the American society died
in 2005 due to causes related to CAD (3). There are several
studies on the detection of significant (>50%) stenosis in
CAD by acoustic systems. These studies are based on the
measurement of the waves created by the post-stenotic
turbulent coronary blood flow (4,5).

There are many immunological, infectious, genetic or
iatrogenic causes of intravascular hemolytic anemia. In the
case of hemolytic anemia, the blood parameters taken into
consideration include complete blood count, reticulocyte
count, direct and indirect Coombs test, serum lactate
dehydrogenase, serum haptoglobin, peripheral blood smear,
and bone marrow aspiration and biopsy if necessary (6).
Intra-aortic balloon pump implantation (7),cardiopulmonary
bypass (8). and mechanical prosthetic heart valves were
stated among the causes of mechanical hemolysis. On
the other hand, no significant mechanical hemolysis was
observed in studies on coronary stents except ticlopidine
induced thrombotic thrombocytopenic purpura (9,10,11,12).

Inour literature search,no study was found on parameters
related to hemolysis in the presence of CAD. We think that
CAD may cause significant hemolysis in the presence of
turbulent flows in the presence of a significant stenosis. The
aim of our study is to compare the angiography data and the
degree of stenosis with hemolysis parameters in patients
with significant stenosis and to reveal the relationship
between them.

Material and Methods

The study protocol received institutional review board
approval and all participants provided informed consent
in the format required by the University of Health Sciences
Turkiye, Umraniye Training and Research Hospital Ethics
Committee (approval number: 60, date: 11.03.2021).

After obtaining the necessary ethics committee approval,
a total of 94 patients who had presented to outpatient
cardiology polyclinic with proven ischemia through
exercise testing/myocardial perfusion scintigraphy or
emergency department with acute coronary syndrome (ACS)
were included in the study. Informed consent forms were
obtained from all patients. After questioning the patients
in terms of age, gender, smoking, diabetes, hypertension,
hyperlipidemia, and comorbidities, blood samples which
were taken for complete blood count (hemogram), serum
haptoglobin, peripheral blood smear for schistocyte count
were sent to biochemistry and hematology laboratories.
After the coronary angiography of the hospitalized patients,
these images were evaluated and the degree of stenoses
was recorded. The patients were divided into 2 groups
according to whether or not they have significant CAD (at
least 1 vessel with 270% stenosis). Peripheral blood films
were examined from blood drawn on the day of admission
for the presence of fragmented red blood cells (schistocytes).
The average of five 100X (high power) fields was scored
on a 0 to 4 scale as follows: 0 for <1% schistocytes, 1+ for
1-2% schistocytes, 2+ for 2-5% schistocytes, 3+ for 5-10%
schistocytes,and 4+ for >10% schistocytes. Inclusion criteria
for study participants were being between 18-65 years of
age and have the necessary decision-making skills and
exclusion criteria were that the patient had a history of
hemolytic anemia, had a prosthetic heart valve or coronary
stent, had an active bleeding lesion, chronic kidney failure,
recent transfusion, active infection, genetic blood diseases
and previously detected CAD via angiography. The patient
and control groups were compared in terms of demographic
and laboratory parameters, haptoglobin and schistocyte
presence.

Statistical Analysis

Statistical analysis was performed using SPSS 22 for
the Windows Evaluation Version statistical package. The
normality distribution was evaluated using the Kolmogorov-
Smirnov test. Continuous variables were presented as
mean * standard deviation and median (25-75 percentiles).
Categorical variables were summarized as frequencies.
Differences between the two groups according to continuous
variables were determined by the independent samples
t-test or Mann-Whitney U test. Categorical variables were
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compared by, chi-square or Fisher's Exact test. After the
finding the potential determinants of hemolysis, univariate
and multivariate regression analyses were performed to
find out which determinants were independently related. A
p level of <0.05 was accepted as statistically significant with
95% confidence interval and 5% margin of error.

Results

The patient group (n=52) was significantly older than the
control group (n=42) (62.08+9.33 vs. 56.74+10.36, p=0.010)
and had more males (78.8% vs. 50.0%, p=0.005). The patient

group also had more smokers (9.6% vs. 0%, p=0.039),
more beta blocker and angiotensin converting enzyme
inhibitor usage and less angiotensin receptor blocker. The
demographic and clinical information is shown in Table 1.

In terms of laboratory parameters, the patient group
had higher blood urea nitrogen (37.50 vs. 33.50, p=0.015)
and creatinine levels (0.90 vs. 0.80, p=0.022). The patient
group’s C-reactive protein levels were also higher (7.75 vs.
3.25, p=0.001) and HDL levels were lower (38.55+8.83 vs.
43.90+36.00, p=0.018). There was no significant difference
between groups in terms of haptoglobin or schistocyte
count. Laboratory parameters are shown in Table 1.

Table 1. Demographic, clinical information and laboratory parameters

Variables Significant stenosis+ (>%70) n=52 Significant stenosis- (<%70) n=42 p
Age, years 62.08+9.33 56.74+10.36 0.010
Female sex, n (%) Female: 11 (21.2%) Female: 21 (50.0%) 0.005
Current smoking, n (%) 5(9.6%) 0 (0%) 0.039
Hypertension, n (%) 36 (69.2%) 29 (69.0%) 0.985
Diabetes mellitus, n (%) 14 (26.9%) 11 (26.2%) 0.936
Cerebrovascular disease, n (%) 2 (3.8%) 1(2.4%) 0.688
COPD, n (%) 10 (19.2%) 9 (21.4%) 0.792
EEE) AR TR, 52 (100%) 37 (88.1%) 0.011
n (%)
ﬁC(E%')”h'b't” TR, 33 (63.5%) 16 (38.1%) 0.014
ARB usage, n (%) 4 (7.7%) 10 (23.8%) 0.029
Diagnosis CCS: 19 (36.5%) CCS: 35 (83.3%) N/A
USAP: 2 (3.8%) USAP: 3 (7.1%)
NSTEMI: 26 (50.0%) NSTEMI: 3 (7.1%)
STEMI: 5 (9.6%) STEMI: 0 (0%)
Hemoglobin, (g/dL) 13.17%£1.82 13.05+1.68 0.746
WBC, (count/mm?) 7.850 (6.525-9.800) 7.550 (6.650-9.325) 0.510
Platelet, (count/mm?3) 232,789+65.72 232,534+61.73 0.475
BUN, (mg/dL) 37.50 (28.25-52.00) 33.50 (25.00-37.50) 0.015
Creatinine, (mg/dL) 0.90 (0.70-1.00) 0.80 (0.60-0.90) 0.022
Na, (mEg/L) 139.00 (137.00-140.75) 139.00 (137.00-141.00) 0.291
K, (mEg/L) 4.20 (3.90-4.40) 4.30 (3.90-4.50) 0.488
Total cholesterol, (mg/dL) 178.76%+38.55 179.28+36.92 0.950
LDL, (mg/dL) 108.20£33.95 104.48+82.50 0.590
HDL, (mg/dL) 38.55+8.83 43.90%36.00 0.018
Triglyceride, (mg/dL) 151.00 (142.00-207.00) 126.50 (92.25-200.00) 0.110
CRP, (mg/dL) 7.75 (3.30-19.25) 3.25 (0.88-6.50) 0.001
*P<0.05 statistically significant. Continuous variables are reported mean * standard deviation or median (interquartile range). Categorical variables are reported
n (%). Differences between groups are calculated by chi-square test for categorical variables, independent variables student t-test and Mann-Whitney U test for
continuous variables.
COPD: Chronic obstructive pulmonary disease, ACE: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor blocker, CCS: Chronic coronary syndrome,
USAP: Unstable angina pectoris, NSTEMI: Non-ST elevation myocardial infarction, STEMI: ST elevation myocardial infarction, WBC: White blood cell, BUN: Blood
urea nitrogen, Na: Sodium, K: Potassium, LDL: Low density lipoprotein, HDL: High-density lipoprotein, CRP: C-reactive protein, significant results are marked bold
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After angiographic evaluation and PCI/CABG decision
if necessary, SYNTAX scores and the level of maximum
stenoses were calculated. The patient group had a median
SYNTAX score of 13.75 (7.00-21.38) and median maximum
stenosis of 95.00% (90.00-100.00), on the other hand the
control group had a median SYNTAX score of 0.00% (0.00-
0.00) and median maximum stenosis of 10.00% (0.00-30.00).

On further analysis, the total population was evaluated
whether there are other potential factors affecting
schistocyte presence. After statistical analyses, lower age
(54.39%6.54 vs. 60.95%10.42, p=0.012) was associated with
schistocyte presence and higher triglyceride levels also
showed a tendency to be significantly associated with
schistocyte presence (234.00 vs. 139.00,p=0.011). The factor
analyses regarding total population are given in Table 2.

When multiple logistic regression analysis was performed,
lower age was found to be independently associated with
schistocyte presence [odds ratio (OR): 0.930, confidence
interval (Cl): 95%, p=0.027]. Regression analysis of the
complete study group is given in Table 3.

When only ACS patients were analyzed, schistocyte
+ group (n=7) was showing a tendency to be younger
(55.14%5.05 vs. 63.03%10.63, p=0.065) and had significantly
higher triglyceride Llevels (188.00 vs. 132.00, p=0.024).
The factors associated with schistocyte presence in ACS
patients were shown in Table 4. Univariate and multivariate
regression analyses established triglyceride level as an
independent predictor of schistocyte presence (OR: 1.022,
Cl: 95%, p=0.009). Regression analysis is given in Table 5.

Table 2. Factors affecting schistocyte presence-complete study group

Variables Schistocyte+ (n=18) Schistocyte- (n=76) p

Age (years) 54.39%6.54 60.94+10.42 0.013

Female sex, n (%) 7 (38.9%) 26 (34.2%) 0.803

Current smoking, n (%) 0 (0.0%) 5(17%) 0.263

Hypertension, n (%) 11 (61.1%) 54 (71.1%) 0.412

Diabetes mellitus, n (%) 3 (16.7%) 22 (28.9%) 0.289

Cerebrovascular disease, n (%) 1(5.6%) 2 (2.6%) 0.526

COPD, n (%) 2 (11.1%) 17 (22.4%) 0.285

Beta blocker usage, n (%) 17 (94.4%) 72 (94.7%) 0.960

ACE inhibitor usage, n (%) 7 (38.9%) 42 (55.3%) 0.211

ARB usage, n (%) 4(22.2%) 10 (13.2%) 0.331

Hemoglobin, (g/dL) 13.38+1.37 13.06%1.83 0.428

WBC, count/mm? 8.100 (6.850-9.900) 7.750 (6.525-9.550) 0.634

Platelet, count/mm?* 203,000 (174,750-271,500) 235,000 (196,500-264,250) 0.337

BUN, mg/dL 36.50 (29.50-46.25) 35.00 (28.00-43.00) 0.690

Creatinine, mg/dL 0.80 (0.68-1.00) 0.80 (0.70-0.96) 0.782

Na, (mEg/L) 138.50 (136.75-140.00) 139.00 (137.00-141.00) 0.299

K, (mEg/L) 4.30 (3.98-4.43) 4.20 (3.90-4.50) 0.696

Triglyceride (mg/dL) 234.50 (133.50-281.25) 139.00 (97.00-197.00) 0.011

Total cholesterol (mg/dL) 193.50£35.28 175.89+38.31 0.094

LDL cholesterol (mg/dL) 113.75%£29.21 105.03%33.06 0.332

HDL cholesterol (mg/dL) 41.81+14.40 40.71%+9.95 0.712

CRP, (mg/dL) 5.90 (2.00-9.00) 5.00 (1.60-15.00) 0.509

Haptoglobin (mg/dL) 2.40 (1.30-142.00) 2.30 (1.35-143.00) 0.814

SYNTAX score 0.00 (0.00-12.25) 7.00 (0.00-16.00) 0.224

*P<0.05 statistically significant. Continuous variables are reported mean # standard deviation or median (interquartile range). Differences between groups are
calculated by independent variables student t-test and Mann-Whitney U test for continuous variables.

COPD: Chronic obstructive pulmonary disease, ACE: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor blocker, WBC: White blood cell, BUN:
Blood urea nitrogen, Na: Sodium, K: Potassium, LDL: Low density lipoprotein, HDL: High-density lipoprotein, CRP: C-reactive protein, SYNTAX: Synergy between
percutaneous coronary intervention with taxus and cardiac surgery, significant results are marked bold
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Table 3. Regression analysis of the potential indicating factors on the presence of schistocytes in total study group

Univariate analysis Multivariate analysis
Variables

OR (95% Cl) p OR (95% CI) p
Age 0.932 (0.879-0.987) 0.016 0.930(0.873-0.992) 0.027
Triglyceride 1.006 (1.000-1.013) 0.038 1.006(0.999-1.012) 0.080
OR: Odds ratio, Cl: Confidence interval, significant results are marked bold
Table 4. Factors affecting schistocyte presence in patients with acute coronary syndrome
Variables Schistocyte+ (n=7) Schistocyte- (n=32) p
Age (years) 55.14%5.05 63.03%£10.63 0.065
Female sex,n (%) 1 (14.3%) 5 (15.6%) 0.929
Current smoking, n (%) 0 (0.0%) 3(9.4%) 0.399
Hypertension, n (%) 6 (85.7%) 21 (65.6%) 0.297
Diabetes mellitus, n (%) 1 (14.3%) 7 (21.9%) 0.657
Cerebrovascular disease, n (%) 1(14.3%) 1(3.1%) 0.225
COPD, n (%) 0 (0%) 5 (15.6%) 0.263
Beta blocker usage, n (%) 7 (100%) 32 (100%) N/A
ACE inhibitor usage, n (%) 5(71.4%) 18 (56.3%) 0.460
ARB usage, n (%) 1(14.3%) 4 (12.5%) 0.898
Hemoglobin, (g/dL) 13.39+0.97 13.35%1.72 0.962
WBC, count/mm?* 9.800 (8.700-9.900) 7.850 (6.250-9.975) 0.151
Platelet, count/mm? 175,000 (168,000-260,000) 236,500 (194,250-256,000) 0.186
BUN, mg/dL 39.00 (34.00-49.00) 36.50 (26.50-43.50) 0.761
Creatinine, mg/dL 0.90 (0.70-1.20) 0.90 (0.73-0.98) 0.654
Na, (mEg/L) 137.00 (134.00-139.00) 139.00 (137.25-140.75) 0.089
K, (mEg/L) 4.30 (4.00-4.40) 4.20 (3.83-4.40) 0.707
Triglyceride (mg/dL) 250.00 (193.00-290.00) 132.00 (64.95-181.00) 0.001
Total cholesterol (mg/dL) 193.43+43.42 171.00£37.99 0.177
LDL cholesterol (mg/dL) 117.71+33.89 105.97+32.30 0.394
HDL cholesterol (mg/dL) 37.43%8.34 38.84+8.43 0.691
CRP, (mg/dL) 7.40 (3.50-11.00) 11.00 (4.30-39.25) 0.458
Haptoglobin (mg/dL) 2.35 (1.25-52.98) 2.40 (1.59-172.50) 0.717
SYNTAX score 13.00 (6.25-21.38) 12.00 (7.00-27.50) 0.929
*P<0.05 statistically significant. Continuous variables are reported mean #* standard deviation or median (interquartile range). Differences between groups are
calculated by independent variables student t-test and Mann-Whitney U test for continuous variables.
COPD: Chronic obstructive pulmonary disease, ACE: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor blocker, WBC: White blood cell, BUN:
Blood urea nitrogen, Na: Sodium, K: Potassium, LDL: Low density lipoprotein, HDL: High-density lipoprotein, CRP: C-reactive protein, SYNTAX: Synergy between
percutaneous coronary intervention with taxus and cardiac surgery, significant results are marked bold.

Table 5. Regression analysis of the potential factors on the presence of schistocytes in acute coronary syndrome patients

Univariate analysis Multivariate analysis
Variables

OR (95% CI) p OR (95% Cl) p
Age 0.918 (0.834-1.010) 0.078 = =
Sodium 0.728 (0.525-1.011) 0.050 0.736 (0.508-1.067) 0.105
Triglyceride 1.022 (1.006-1.037) 0.006 1.022 (1.005-1.039) 0.009

OR: Odds ratio, Cl: Confidence interval, significant results are marked bold
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Discussion

We found that clinically significant coronary stenosis
was not associated with significant mechanical erythrocyte
breakdown. This finding persisted when the population was
divided and compared according to the diagnosis, cigarette
smoking, comorbidities and SYNTAX scores. On the other
hand,we found that lower age and higher triglyceride levels
were associated with schistocyte presence in the total
population and ACS population, respectively.

The effect of lower age on the presence of mechanical
hemolysis may be explained by a relatively higher physical
activity resulting in muscular compression of erythrocytes.
Demirci and Gun (13) suggested that younger individuals
that have regular exercise might have a higher rate of
mechanical hemolysis because of the breakdown of
erythrocytes when they cross minor capillaries with
a high speed, the compression resulting from muscle
contraction (14) and also in foot soles while walking (15).
It is also reported that despite hemolysis is frequent in
young, erythropoiesis from bone marrow is more effective
than older individuals, protecting these patients from
hemolytic anemia. In our study, we also found out that even
though hemolysis was more frequent in younger patients,
hemoglobin levels were not significantly different, which is
explanatory to this phenomenon.

Another finding of this study was the association of
higher triglyceride with schistocyte presence in ACS patients.
When a literature search is made, one of the rare studies
that has a similar finding of high triglyceride in hemolysis
was made by Koseoglu et al. (16). The mechanism might be
associated with a higher inflammatory or oxidative status
resulting in hemolysis. In an older study by Druml et al.
(17),it is suggested that increased triglyceride levels which
accompany massive hemolysis may be caused by circulatory
shock, released cytokines or catecholamine release. On
another note, it was shown that in microangiopathic
hemolytic anemia, triglyceride levels were also higher (18).
Since metabolic stress factors are known to be causing
acute triglyceride increase, it may be accompanied with

hemolysis.
Our study found that stable CAD was not a causative
factor in mechanical hemolysis, unlike mechanical

valve prostheses or assist devices. Furthermore, in ACS,
triglyceride levels might be an indicator to hemodynamic
alteration which ends up with erythrocyte destruction. To
our knowledge, this is the first study in literature studying
a possible relationship between CAD and its possible
relationship with hemolysis.

Study Limitations

Since this was a single center study, the sample size
was unfortunately relatively small. These findings therefore
should be further evaluated through extensive multicenter
researches with bigger sample sizes.

Conclusion

The most important finding of our study is that it
highlights hypertriglyceridemia as a possible marker of
increased erythrocyte destruction in ACS patients. This
matter should be further verified with bigger sample sizes
and prospective analyses of patient prognoses.
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Effect of Different Psychoactive Substances on Hematological
Parameters of Dependents in Tiirkiye

Turkiye'de Farkli Psikoaktif Maddelerin Bagimlilarda Hematolojik
Parametreler Uzerine Etkisi
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Background: In this study we aimed to define the effects of psychoactive substances on hematological parameters.

Materials and Methods: Three hundred-nineteen dependents, 82 control subjects were involved in this study. Diagnostic and
statistical manual of mental disorders-1V criteria is used to determine patient group. We obtained the complete blood count and
toxicology parameters in all cases and controls. Study participants with additional chronic diseases are not included.

Results: Changes in hematological parameters according to the urine toxicology results were evaluated for statistical significance.
There were statistically significant differences in red blood cell (RBC), mean corpuscular value (MCV), hemoglobin (HGB), hematocrit
(HCT), medians between dependent group and control group (p<0.05). We found a statistically significant difference in RBC,MCV,HGB
and HCT levels between the opium dependent group and control group (p<0.05). The difference was also significant between HGB,
neutrophil (NEU)%, MCH, RDW levels of cannabinoid dependent group compared to control group (p<0.05). We found a statistically
significant difference in monocyte%, lymphocyte%, NEU%, eosinophil% levels between benzodiazepine group and control group
(p<0.05). Whereas in ethyl glucuronide group significant difference observed only in neutrophile count (p<0.05).

Conclusion: Monitoring hematological parameters in psychoactive substance dependents can be used to confirm need for special
treatment programs.

Keywords: Hematological parameters, psychoactive substance, urine toxicology

Amac: Bu calismada farkli psikoaktif maddelerin hematolojik parametreler lizerine etkisini arastirmak amaclanmistir.

Gereg ve Yontemler: Calismada, 319 bagimli ve 82 kontrol yer almistir. Hasta grubu ruhsal bozukluklarin tanisal ve istatistiksel
el kitabi-5 kriterlerine gore belirlenmistir. Tum hastalar ve kontroller hematolojik parametreler agisindan ve idrar toksikoloji
parametreleri agisindan test edilmistir. Diyabet, kanser, metabolik bozukluk ve benzeri tanisi olan olgular ve kontroller ¢calisma disi
birakilmistir.

Bulgular: idrar toksikoloji sonuclari ve hematolojik parametreler arasindaki iliski istatistiksel olarak degerlendirilmistir. Kirmizi kan
hticresi (RBC), ortalama korpuskiler deger (MCV), hemoglobin (HGB), hematokrit (HCT) degerleri agisindan, bagimli grubu ve kontrol
grubu medyanlari arasinda istatistiksel olarak anlamli fark bulunmustur (p<0,05). Bu calismada, opiat bagimli grup ve kontrol grubu
arasinda RBC, MCV, HGB, HCT dlzeyleri agisindan istatisksel anlamli fark bulunmustur (p<0,05). Cannabinoid bagimlilarinin yer
aldigr grupta, HGB, notrofil (NEU)%, MCH, RDW duizeylerinde istatistiksel olarak kontrol grubuna gére farklilik gérulmustir (p<0,05).
Benzodiazepin kullanicilari ile kontrol grubu karsilastirildiginda, monosit%, lenfosit%, NEU%, eozinofilik% dilizeylerinde istatistiksel
olarak anlamli fark goriilmustdr (p<0,05). Etil glucuronid grubunda ise, sadece NEU sayisinda kontrol grubu ile karsilastirildiginda
istatistiksel anlamda fark izlenmistir (p<0,05).

Sonug: Psikoaktif madde bagimlilarinda, yogun takip ve tedavi programlarina olan ihtiyacin belirlenmesinde, hematolojik
parametreler yol gosterici olabilir.

Anahtar Kelimeler: Hematolojik parametreler, psikoaktif madde, idrar toksikoloji
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Introduction

The effects of psychoactive substances on different
neuroendocrine and physiologic functions have been
reported (1). Many psychoactive drugs have a high addiction
potential by usually affecting the central nervous system
(CNS). In clinical practice psychoactive drugs also used
for therapeutic purposes like anesthesia and analgesia to
relieve pain (2).

The psychoactive substance abuse appears to be a world-
wide problem. Since large majority of addicts have used
different types of psychoactive drugs concurrently defining
the effects of only one type of substance is difficult (3).

The immunomodulatory effects of psychoactive
substances have been demonstrated in animal and human
studies (4,5,6). Changes in the immunologic functions of
dependents, return to normal if withdrawal period was
longer than 2 years (7). Previous reports on animals showed
that not all opioids have similar immunosuppressive effects.
Morphine can alter natural and adaptive immune functions
but buprenorphine produces strong analgesia without
compromising immune function (8).

It has been demonstrated that psychoactive substance
dependence like opium can be associated with increases in
erythrocyte sedimentation rate, white cell count, monocytes
(MON) and platelets (9). Richards et al. (10) suggested that
amphetamines may be related with idiopathic leukocytosis.
This may be attributable to the unique pharmacologic,
neuroendocrine and immunomodulatory properties of
these substances.

Previous studies have documented the effect of different
psychoactive drugs on many chronic diseases like; coronary
arterydisease,diabetes mellitus,thyroid disorders (11,12,13).
Cocaine may likely to increase the risk of acute myocardial
infarction by altering blood viscosity due to cocaine induced
erythrocytosis and increase in Von Willebrant factor (14,15).
Cocaine use is associated with elevated hemoglobin
(HGB) and hematocrit (HCT) levels. Cocaine abuse induces
constriction of blood vessels in the spleen and cause altered
hematologic parameters. Contribution of bone marrow to
cocaine induced erythrocytosis may be negligible due to the
lack of reticulocytosis (16).

Urine analysis is the wusually preferred method
for monitoring psychoactive substance abuse. The
concentrations of psychoactive substances are higher in
urine compared to blood. The frequency of testing and
definition of reference intervals important to determine
psychoactive substance abuse (17).

There is not enough data in previous literature about
effects of psychoactive drugs on hematologic parameters
(18).

In this study we aimed to evaluate and compare, the
effects of different psychoactive drugs on hematological
parameters.

Material and Methods

This study was conducted at the Erenkdy Mental Health
and Neurology Training and Research Hospital. The hospital
has an AMATEM Clinic for treatment of substance use
disorders. In our study we evaluated retrospectively the
data of 319 patients and 82 controls admitted to hospital.
Diagnostic and statistical manual of mental disorders-IV
criteria is used to determine the patient group. Hospital
admissions for routine control with negative urine
toxicology results and without any accompanying chronic
disease selected as control group.

Before starting treatment first urine and blood samples
are taken from every patient who admitted to the AMATEM
Clinic.Studyparticipantswith additionalchronicdiseases like
diabetes, cancer, metabolic disorders etc. are excluded from
the study. In urine samples; heroin, cannabinoids, cocaine,
benzodiazepines, opiates, buprenorphine, amphetamines,
ecstasy and ethyl glucuronide levels determined by HITACHI
Automatic Analyzer (hitachi high-technologies corporation,
roche diagnostics) using an enzyme immunoassay method
(Microgenics CEDIA, Fremont, CA, USA for urine toxicology).
Hematological values [red blood cell (RBC), white blood
cell (WBC), HGB, HCT, Mean corpuscular values (MCV,
MCH, MCHC), red blood cell distribution width (RDW),
platelets (PLT), mean platelet volume (MPV), platecrit (PCT),
platelet distribution width (PDW), monocyte% (MON%),
lymphocyte% (LYM%), neutrophil% (NEU%), basophile%
(BAS%) eosinophil% (EOS%), monocyte (MON), lymohocyte
(LYM), neutrophil (NEU), basophile (BAS) and eosinophil
(EOS) count] were tested by Cell-Dyn 3700 Hematology
analyzers (Abott Diagnostics).

The study was approved by the Local Ethical Committee
of Erenkdy Mental Health and Neurology Training and
Research Hospital (no: 12/1, date: 03.02.2014).

Statistical Analysis

We used SPSS IBM 20.0 software for statistical analysis.
We accepted a p-value less than 0.05 (p<0.05) as statistically
significant.

Results

Totally 319 patients (312 men and 7 women) and 82
controls (77 men and 5 women) were included in the study.
The median age of participants of study group were 26 (23-
34) and 27.5 (22-37) years (Table 1).



Hamidiye Med J 2022;3(3):191-196

Beker Sanl and Bilici. Psychoactive Substances Effects Hematological Parameters

We evaluated the changes in hematologic parameters of
the substance dependent group and control groups (Table
2). There were statistically significant differences between
RBC, MCV, HGB, HCT medians in the patient and control

groups (p<0.05).

Table 1. Demographic data of subjects involved in this study

A total of 92 of the patients tested positive for only
opium (cut-off 300 ng/mL). We compared the hematological
parameters of opium dependent group and control groups
(Table 3). When the data evaluated RBC, MCV,HGB and HCT
levels of the opium dependent group was found significantly
lower than control group (p<0.05).

We found 9 of the patients test results positive for
only cannabinoids (cut-off 50 ng/mL). The difference was
significant for HGB, NEU%, MCH, RDW parameters of the
cannabinoid dependent group compared to control group
(p>0.05).

The consumption of only benzodiazepine was detected
in 13 of all addicts (cut-off >300 ng/mL). Compared to control
group, benzodiazepine dependents showed significant
differences in MON%, LYM%, NEU%, EOS% levels (p<0.05).

Positive test results for only ethyl glucuronide observed
in 7 patients (cut-off >500 ng/mL). We found significant
difference in only NEU count of ethyl glucuronide group

Dependent group | Control group
Subjects

n (%) n (%)
Gender
Male 312 (97.8) 77 (93.9)
Female 7(2.2) 5(6.1)
Age
<20 33 (10.3) 16 (19.5)
220-<30 177 (55.5) 30 (36.6)
230 - <40 61 (19.1) 23 (28.0)
240 48 (15.0) 13 (15.9)
Age (median quartiles) 26 (23-34) 27.5 (22-37)

compared to control group (p<0.05).

Table 2. Comparison of hematological parameters in dependent and control groups

Tests Dep?ndent grt?up Cont.rol group. -
median (quartiles)* median (quartiles)*
PLT (K/u) 217 (256-298) 243 (216-278) 0.312
RBC (M/uL) 4.8 (4.51-5.10) 4.95 (4.70-5.20) 0.010
WBC (K/p) 8.10 (6.8-9.4) 8.10 (6.41-9.17) 0.609
MCV (fL) 90.4 (88.3-92.8) 91.7 (89.28-94.10) 0.014
HGB (g/dl) 14.4 (13.5-15.1) 15.0 (14.20-15.53) <0.001
HCT (%) 43.2 (40.7-45.8) 45.10 (42.90-47.65) <0.001
MON% 6.7 (5.12-8.16) 6.56 (5.36-8.30) 0.996
LYM% 33.5 (26.6-39.9) 31.95 (27.35-37.23) 0.213
NEU% 55.2 (48.8-63.9) 58.20 (52.0-62.98) 0.164
BAS % 0.8 (0.5-1.05) 0.80 (0.45-1.20) 0.589
EOS% 2.3 (1.4-3.45) 1.88 (1.15-2.81) 0.088
MON (K/p) 0.5 (0.4-0.7) 0.50 (0.34-0.70) 0.745
LYM (K/p) 2.61(2.0-3.2) 2.60 (2.06-2.90) 0.249
NEU (K/p) 4.5 (3.3-5.62) 4.56 (3.49-5.32) 0.647
BAS (K/u) 0.03 (0.10-0.10) 0.074 (0.038-0.100) 0.615
EOS (K/p) 0.2 (0.1-0.3) 0.136 (0.100-0.201) 0.110
MCH (pg) 30.0 (28.9-31.0) 30.15 (29.3-31.3) 0.144
MCHC (g/dL) 33.2 (32.7-33.6) 33.0 (32.5-33.7) 0.215
RDW (%) 14.9 (14.2-15.7) 14.90 (14.47-15.50) 0.667
PDW (%) 17.3 (16.8-18.0) 17.50 (16.68-18.0) 0.659
MPV (%) 7.6 (6.9-8.4) 7.54 (6.99-8.46) 0.711
PCT (%) 0.200 (0.188-0.217) 0.20 (0.18-0.21) 0.168
*25 and 75 percentiles,
p-value less than 0.05 (p<0.05) were accepted as statistically significant, PLT: Platelets, RBC: Red blood cell, WBC: White blood cell, MCV: Mean corpuscular values,
HGB: Hemoglobin, HCT: Hematocrit, MON: Monocyte, LYM: Lymphocyte, NEU: Neutrophil, BAS: Basophile, EOS: Eosinophil, RDW: Red blood cell distribution width,
PDW: Platelet distribution width, PCT: Platecrit
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Table 3. Comparison of hematology parameters in all groups according to medians

Control group Opiate group Cannabinoid group Benzodiazepine group | Glucuronide group

(n=82) (n=92) (n=9) (n=13) (n=8)

median (quartiles) median (quartiles) median (quartiles) median (quartiles) median (quartiles)
PLT (K/u) 243 (216-278) 259 (223-310) 228 (191-258) 249 (196-286) 268 (201-286)
RBC (M/pL) 4.95 (4.70-5.20) 4.8 (4.50-5.08)" 5.00 (4.85-5.25) 5.00 (4.65-5.30) 4.65 (4.05-5.10)
WBC (K/p) 8.10 (6.41-9.17) 8.15 (7.07-9.48) 8.30 (6.20-8.65) 8.40 (7.30-9.15) 6.45 (6.23-7.63)
MCV (fL) 91.7 (89.28-94.10) 90.0 (86.52-91.78)** 95.10 (91.55-96.45) 93.20 (90.75-94.90) 94.40 (90.85-96.75)
HGB (g/dL) 15.0 (14.20-15.53) 14.4 (13.53-14.90)*** 15.90 (14.75-16.70)* 15.00 (14.35-16.45) 14.90 (13.05-15.48)
BAS % 0.80 (0.45-1.20) 0.80 (0.51-1.00) 1.10 (0.75-1.20) 0.90 (0.75-1.10) 1.05 (0.83-1.58)
MON % 6.56 (5.36-8.30) 6.75 (5.60-7.98) 8.40 (5.95-9.90) 7.30 (6.95-9.75)* 7.90 (6.80-8.95)
LYM % 31.95 (27.35-37.23) 34.00 (27.55-38.78) 39.60 (27.10-45.90) 35.20 (33.60-39.55)" 38.95 (28.48-42.13)
NEU % 58.20 (52.0-62.98) 54.95 (50.03-63.03) 45.80 (40.20-60.40)* 51.90 (49.00-54.55)" | 46.50 (44.30-61.18)
MON (K/p) 0.50 (0.34-0.70) 0.56 (0.415-0.70) 0.60 (0.50-0.85) 0.70 (0.55-0.80)** 0.50 (0.50-0.68)
LYM (K/p) 2.60 (2.06-2.90) 2.77 (2.01-3.30) 3.00 (2.10-3.45) 2.90 (2.65-3.45)" 2.30 (2.13-2.58)
PDW (%) 17.50 (16.68-18.0) 17.30 (16.80-17.98) 18.00 (16.95-18.55) 17.70 (16.95-18.30) 17.30 (16.28-18.0)
MPV (%) 7.54 (6.99-8.46) 7.30 (6.80-8.28) 7.50 (6.80-8.10) 7.60 (6.60-8.50) 7.55 (6.13-8.75)
PCT (%) 0.20 (0.18-0.21) 0.20 (0.20-0.20) 0.20 (0.15-0.20) 0.20 (0.12-0.20) 0.20 (0.13-0.20)
MCHC (g/dL) 33.0 (32.5-33.7) 33.40 (32.90-33.90) | 33.20 (33.05-33.95) 33.30 (32.55-33.55) 33.15 (33.0-33.88)
MCH (pg) 30.15 (29.3-31.3) 30.05 (28.65-30.98) 31.70 (30.40-32.75)" 30.70 (29.95-31.25) 31.75 (29.50-32.10)
EOS % 1.88 (1.15-2.81) 2.35 (1.50-3.38) 2.90 (1.10-4.45) 3.40 (1.88-3.95)" 2.35 (1.60-4.68)
BAS (K/p) 0.074 (0.038-0.100) 0.100 (0.047-0.100) 0.10 (0.10-0.10) 0.10 (0.10-0.10)* 0.10 (0.10-0.10)
EOS (K/w) 0.136 (0.100-0.201) 0.200 (0.100-0.300) 0.200 (0.050-0.350) 0.300 (0.200-0.350)* 0.15 (0.10-0.28)
NEU (K/p) 4.56 (3.49-5.32) 4.55 (3.33-5.68) 3.60 (2.55-5.05) 4.40 (3.50-5.05) 2.90 (2.50-4.65)"
RDW (%) 14.90 (14.47-15.50) 14.70 (14.00-15.58) 14.40 (13.55-14.95)" 14.80 (13.95-15.05) 14.60 (14.05-16.45)
HCT (%) 45.10 (42.90-47.65) 43.0 (40.60-44.68)"** 46.40 (44.60-50.25) 45.90 (42.85-50.05) 44.55 (39.23-45.80)
Significantly different from control group *p<0.05, **p<0.01, ***p<0.001, PLT: Platelets, RBC: Red blood cell, WBC: White blood cell, MCV: Mean corpuscular values,
HGB: Hemoglobin, HCT: Hematocrit, MON: Monocyte, LYM: Lymphocyte, NEU: Neutrophil, BAS: Basophile, EOS: Eosinophil, RDW: Red blood cell distribution width,
PDW: Platelet distribution width, PCT: Platecrit

Since other patients test results were positive for more
than one drug they were not included in statistical analysis.

Discussion

Clinical studies have demonstrated that psychoactive
substance addiction could affect immune function. Previous
studies have shown that some psychoactive substances
can influence the function of natural killer cells, T-cells,
neutrophil, macrophages and affect the secretion of
immunoregulatory cytokines (4,5,6) Stress also causes
impairments in immune system functions (19). Psychoactive
substance dependence is a long-lived stress condition.
Both substance abuse and stress induced by these
psychoactive drugs together cause the reinforcement of
immunosuppressive effects (20). Decreased LYM numbers
and changes in cytokine levels in psychoactive substance
dependents would influence susceptibility to infection,
inflammation or cancer (21). Studies have documented that

both natural and endogenous cannabinoid compounds
regulate resistance to bacterial, viral and protozoan
infections (22). Increased rate of infections in addicts could
be related with immunosuppression. Findings of previous
studies showed that number of LYM decreased significantly
in some opium and heroin addicts (23).

Deficits in immune function in psychoactive substance
addicts might be due to direct effect of psychoactive
drugs on receptors of immune cells or by a central
mechanism through receptors in the CNS. The effects of
some psychoactive substances on CNS could be related
with hypothalamic-pituitary-adrenal (HPA) axis and
sympathetic nervous system. HPA axis activation cause
release of glucocorticoids and increase peripheral release
of dopamine, epinephrine and norepinephrine from the
adrenal medulla. Norepinephrine and glucocorticoids act
as immunosuppressors by decreasing the number of LYMs
(24,25,26).
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Psychoactive substance users usually spend their money
for drugs and have increased risk of poor nutrition (27).
Some hematology parameters are affected by nutritional
factors (28). Psychoactive substances are known to cause
hematological abnormalities. Finding of previous studies
showed that addiction caused changes in RBC counts,
HCT and HGB values in human (29). The current study
demonstrated that RBC, MCV, HCT, HGB levels significantly
decreased in opium dependent group (p<0.05). Since
psychoactive substance users usually came from lower
socio-economic groups, nutritional problems may contribute
to appearance of anemia in dependents. It is important
to increase awareness about different physiologic
complications associated with psychoactive substance use.

Opioids exert their effects through specific receptors
and four different opioid receptor was previously defined
(30). A new opioid receptor named as zeta with different
functions have been identified. This receptor usually named
as opioid growth factor receptor (OGFr) (31). Results of
previous studies demonstrated that OGFr inhibits cell
proliferation in normal cells and act as negative growth
factor. Since OGFr receptors are also located in kidney tissue
(32), there might be a negative regulatory action through
erythropoetin production to decrease cellular proliferation
on bone marrow and this may explain decreased HGB levels
opioid dependents.

Previous studies reported that opioid addiction can cause
pancytopenia; decreased number of erythrocytes, leucocytes
and platelets by bone marrow suppression. Together with
decreased RBC,WBC, LYMs, PLT,HCT,HGB levels, significantly
increased EOS count reported in opioid addiction (29). In
this study we didn’t found statistically significant difference
between WBC, PLT and EOS counts in opium dependent and
control groups (p>0.05). We found significant increase in
EOS and basophile count only in benzodiazepine dependent
group (p<0.05). This may be due to individual differences in
susceptibility.

Cannabinoids are the most typical component
of marijuana plant. Oseni et al. (21) indicated that
hematological values did not show a significant change in
marijuana smokers compared to control group. In our study
we found a significant increase in HGB and MCH levels in
cannabinoid dependent group (p<0.05). On the other hand,
neutrophil% significantly decreased compared to control
group (p<0.05). Atwood and Mackie (33) demonstrated that
two types of cannabinoid receptors are found; type one
receptors mainly located in the brain and type two receptors
are located in the immune system and hematopoietic cells.
Cannabinoids can reduce cell mediated immune response
and inflammation (33). Murikinati et al. (34) showed that
stimulation of type two cannabinoid receptors decreased
ischemic damage and caused a decreased number of the
neutrophils in the ischemic brain.

Buprenorphine can also be abused by psychoactive
substance users since these drugs are cheap and easily
available. In a study carried out in buprenorphine treated
mice it was shown that LYM and MON counts decreased
together with severe leucopenia, NEU count increased
and blood HCT levels decreased. Periodic monitoring
of hematological parameters recommended in human
buprenorphine abusers (35). In our study buprenorphine
abusers were using concurrently more than one type of
psychoactive substance so we couldn’t determine the
effects of buprenorphine on hematological parameters.
On the other hand, in benzodiazepine group (13 of all
addicts tested positive for only benzodiazepine) we found
significant increase in MON, LYM, EOS, basophile count,
MON%, LYM%, EOS% and a significant decrease in NEU%
(p<0.05).Therefore, periodic monitoring of blood parameters
in abusers of the drug may be important.

Heroin is a semi synthetic opioid commonly used.
ElHamady HS Nabil et al. (29) demonstrated that RBC,
WBC, LYM, PLT count, HCT, HGB value decreased and EOS
number significantly increased in heroin dependent group
compared to controls. In our study, we found a significant
decrease in RBC,MCV,HGB, HCT values but other parameters
not significantly changed in opium addicts compared to
controls (p>0.05). In previous studies, both increase and
decrease in LYM numbers were demonstrated (23). In our
study, we excluded accompanying disorders which may
contribute to changes in LYM numbers or other parameters.

Conclusion

In this study, we evaluate the potential effects of many
psychoactive substances like heroin, cannabinoids, cocaine,
benzodiazepine, opiate, buprenorphine, amphetamine,
ecstasy, ethyl glucuronide on hematological parameters.
In conclusion, we suggest that monitoring hematological
parameters in psychoactive substance dependents can be
used to confirm need for special treatment programs. Early
detection of physiologic health problems related with
substance abuse may decrease the burden over health care
resources.
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Anaplastic Thyroid Carcinoma, Evaluation of Clinical,
Histopathological,and Immunohistochemical Features

Anaplastik Tiroid Karsinomlarinin Klinik, Histopatolojik ve
Immunohistokimyasal Acidan Degerlendirilmesi

@ Tugba Taskin Turkmenoglu,® Demet Yilmazer

University of Health Sciences Tiirkiye, Diskapi Yildinm Beyazit Training and Research Hospital, Clinic of Pathology, Ankara, Tiirkiye

ABSTRACT

Background: Anaplastic thyroid carcinoma (ATC) is the most lethal but also the rarest thyroid cancer. Pathologic diagnosis can be
challenging in this clinically and morphologically aggressive tumor. The main objective of this study is to evaluate the contribution
of immunohistochemical (IHC) markers, especially epithelial markers, commonly used in the diagnosis of ATC. We also aimed to
uncover ATC-related demographic data and determine its frequency among thyroid carcinomas.

Materials and Methods: A retrospective analysis was used to identify 13 cases of ATC in the pathology department of our institution.
In addition to demographic data, all cases were evaluated for a history of multinodular goiter (MNG), the predominant pattern, the
presence of concomitant differentiated/poorly differentiated thyroid carcinoma, invasion of surrounding structures, lymph node
metastasis (LNM), and distant metastasis. The intensity of staining and percentage of tumor cells with TTF-1, thyroglobulin, PAXS,
CAM5.2, vimentin, p53,Ki-67, CEA, and calcitonin antibodies were interpreted by IHC studies.

Results: The incidence of ATC was 0.77% (13/1.678). MNG was present in 46% of cases. LNM was observed in 62% and distant
metastases in 46% of cases. Sixty-nine percent of patients died of the disease and the median survival was 5.7 months.An associated
component of differentiated/poorly differentiated thyroid carcinoma was noted in 62% of the cases. The epithelioid pattern was
the most common histologic subtype. On IHC analysis, the positivity rate was 54% for CAM5.2, 38% for TTF-1 and PAX8, and 31%
for thyroglobulin.

Conclusion: In this study, we have shown demographic, clinical and histopathological data related to ATC. Because this tumor can
have different morphologies, IHC studies are crucial for diagnosis, especially in small biopsies. We recommend the use of TTF-1,
thyroglobulin,and CAM 5.2 in addition to PAX8 to confirm the diagnosis of ATC.

Keywords: Anaplastic thyroid carcinoma, immunohistochemistry, TTF-1, PAX8, thyroglobulin

Amag: Anaplastik tiroid karsinomu (ATK) oldukga 6limcul ancak ayni zamanda en nadir goriilen tiroid kanseridir. Klinik ve morfolojik
acidan agresif olan bu timar patolojik agidan tani glicliigl olusturabilmektedir. Bu calismada amacimiz ATK tanisinda sik kullanilan
basta epitelyal olmak iizere immiinohistokimyasal (iHK) belirleyicilerin tani iizerine olan katkisini degerlendirmektir. Ayrica ATK
iliskili demografik verileri ortaya koymak ve tiroid kanserleri icinde gorilme sikligini belirlemeyi de hedefledik.

Gereg ve Yontemler: Retrospektif ozellikteki calismamizda kurumumuz patoloji boliminde ATK tanisi konulan 13 olgu saptandi.
Olgular demografik verileri yani sira multinodiiler guatr 6ykusu, timorin baskin paterni,eslik eden iyi/az diferansiye tiroid karsinomu
varligi, cevre yapilara invazyon, lenf nodu metastazi ve uzak metastaz acisindan degerlendirildi. IHK calismasi ile TTF-1, tiroglobulin,
PAX8, CAM5.2, vimentin, p53, Ki-67, CEA ve kalsitonin antikorlariin boyanma yayginligi ve yogunlugu arastirildi.

Bulgular: ATK’nin sikligr %0,77 (13/1,678) olarak saptandi. Olgularin %46’sinda multinodiiler guatr mevcuttu. %62’sinde lenf nodu
metastazi, %46’sinda uzak metastaz gozlendi. %69 olguda hastaliga bagli 6lim gelistigi izlenmis olup ortalama yasam suresi 5,7 ay
olarak bulundu. Eslik eden diferansiye/az diferansiye tiroid kanseri %62 oraninda saptandi. Histolojik alt tipler icinde en sik epiteloid
patern izlendi. IHK calismalarda CAM5.2 ile %54, TTF-1 ve PAX8 ile %38, tiroglobulin ile %31 oraninda pozitiflik saptandi.
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tiroglobulin ve CAM 5.2 kullanilmasini 6neriyoruz.

Sonug: Calismamizda ATK ile iliskili demografik, klinik ve histopatolojik veriler sunuldu. Bu timar farkli morfolojiler gosterebilecegi
icin iHK’sal calismalar 6zellikle kiiciik biyopsilerde taniyi destelemekte oldukca faydalidir. ATK tanisinda PAX8 yani sira TTF-1,

Anahtar Kelimeler: Anaplastik tiroid karsinomu, imminohistokimya, TTF-1, PAX8, tiroglobulin

Introduction

Anaplastic thyroid carcinoma (ATC) is a rare but very
aggressive tumor of the thyroid. It accounts forapproximately
1-2% of all thyroid cancers. It is more common in older ages
and demonstrates female predominance. ATC often arises
in the setting of an abnormal thyroid gland (1,2). Although
the etiology is unknown, the frequent coexistence of
differentiated thyroid carcinoma (DTC)/poorly differentiated
thyroid carcinoma (PDTC) areas in ATC suggests that high-
grade/anaplastic transformation is involved in the etiology
of these tumors. There are also publications showing that
de novo development is also in question (2,3). Consistent
with its aggressive behavior, ATC has a significantly higher
mutation load than papillary thyroid carcinoma (PTC)
and PDTC (2). TP53 and CTNNB1 mutations are detected
at a high rate in ATC, which are 70-80% and 60-70%
respectively. RAS (40-50%) and BRAF (10-15%) mutations
may be also detected in ATC (4). Clinically, it presents with a
rapidly growing mass in the neck. Other common symptoms
are hoarseness, dysphagia, and vocal cord paralysis. In a
majority of the cases, lymph node involvement and distant
organ metastases are present at the time of diagnosis. The
prognosis is dismal, with a mortality rate of more than 90%
(1,2,5,6).

ATC is composed of undifferentiated cells that
can be recognized as thyroid follicle cell origin by
immunohistochemically (IHC) or ultrastructurally. According
to the World Health Organization Classification of Endocrine
Organ Tumors, it contains three main histological patterns:
Sarcomatoid, giant cell, and epithelioid. Less frequently,
paucicellular, angiomatoid, rhabdoid, lymphoepithelioma-
like, and small cell variants have also been described (1,6).

IHC studies have an important role in the diagnosis of
ATC and are commonly used to establish thyroid cell origin,
especially in small biopsy materials. TTF-1, thyroglobulin,
and PAX8 antibodies are frequently used for this purpose.
The immunoreactivity of TTF-1 and thyroglobulin in ATC
is controversial and generally not detected in most cases
(2,7). PAX8 expression is maintained in approximately half
of the ATC cases (6). Positive staining of cytokeratins, which
is frequently used to support epithelial origin, supports the
diagnosis of ATC,but negative staining does not exclude this

diagnosis. The use of IHC is valuable in differentiating from
other undifferentiated/anaplastic tumors such as metastatic
carcinoma, lymphoma, malignant melanoma, and sarcoma
(5,6).

In this study, we aimed to i) determine the frequency of
ATCamong thyroid carcinomas, i) identify demographic data
associated with this tumor, iii) evaluate the contribution of
IHC markers to the diagnosis, iv) reveal possible different
staining patterns of IHC markers in various histological
patterns, and v) determine the presence of other thyroid
tumors that may accompany.

Material and Methods

A total of 1.678 resected thyroid carcinomas were
identified between January 2014 and April 2020 at the
pathology clinic of our hospital. In the retrospective analysis,
13 ATC cases were found. Clinical, radiological, surgical,and
pathology data were obtained using the electronic medical
information system of our hospital. Resection materials
were fixed in 10% buffered formaldehyde, 3.5 p-thick
sections were obtained after routine tissue processing and
were stained with hematoxylin-eosin.

This retrospective study was approved by the Ethics
Committee of University of Health Sciences Turkiye, Diskapi
Yildirrm Beyazit Training and Research Hospital (88/11,
20.05.2020), and was carried out by the principles of the
Declaration of Helsinki. In addition to demographic data
such as age and gender, the patients were evaluated in
terms of multinodular goiter (MNG) history, histological
subtype, presence of accompanying DTC/PDTC, invasion
of surrounding structures, lymph node metastasis, distant
metastasis, and presence of BRAF mutation.

IHC staining was performed using a fully automated
immunostaining device (Ventana Benchmark XT, Roche
Diagnostics, USA). To block endogenous biotin activity,
Ultraview Universal DAB Detection kit (Ventana Medical
Systems, Roche Diagnostics, USA) was used. The
antibodies applied in the study were TTF-1 [Ventana,
8G7G3/1, monoclonal, ready-to-use (RTU)], thyroglobulin
(Cellmarque, 2H11+6E1, RTU), PAX8 (Cellmarque, MRQ-50,
RTU), Cam 5.2 (Ventana, RTU), vimentin (Ventana, RTU), p53
(Ventana, Bp53-11, RTU), Ki-67 (Ventana, 30-8, RTU), CEA
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(Cellmargue, monoclonal, RTU), and calcitonin (Cellmarque,
SP17, RTU). Staining intensity (0: None staining, +1: Weak
staining, +2: Moderate staining, +3: Strong staining)
and percentage of positive cells for IHC markers were
evaluated considering different components in the tumor.
The immunohistochemical studies were not financially
supported by any institution or organization.

BRAF mutation analysis was conducted in 4 cases from
formalin-fixed paraffin-embedded tissue blocks, which were
collected from our pathology medical database. Mutational
status for BRAF was done by direct sequencing method.
Exon 15 was checked for V60OE, V600A, V600D, and V600K
mutations.

Statistical Analysis

Statistical analysis was performed with the SPSS 25.0
package programme (SPSS Inc, Chicago, IL, USA). Only
descriptive statistics were used to analyse the data. Mean,
standard deviation, and range were used for continuous
data analysis, whereas frequency and percentages were
used for categorical variables.

Results

Clinico-pathological Features

The frequency of ATC in total thyroid cancers was 0.77%
(13/1678). Among 13 cases, 5 were total thyroidectomy,
3 were excisional biopsy, 1 was lobectomy, and 4 were
incisional biopsies. The mean age was 66.15 (range 47-78,

standard deviation 11,39),and the female to male ratio was
1.17. Clinical and descriptive characteristics are shown in
the table (Table 1).

Clinicalexaminationrevealed MNGin46% (6/13) of cases.
One case,who had MNG,was diagnosed with PTC 4 years ago
and treated with radioactive iodine. At presentation, 62%
(8/13) of cases had lymph node metastases,and 46% (6/13)
had distant metastases. All patients with distant metastases
had lung metastases. Follow-up data were available for
all patients. Sixty-nine percent (9/13) of patients died of
disease (DOD). Median overall survival was 5.7 months
(range, 1 month-23 month). A history of DTC/PDTC and/or
concurrent DTC/PDTC was found in 62% (8/13) of patients,
including PTC (6/13), PDTC (1/13),and PTC+PDTC (1/13).

On histologic examination, more than one histologic
subtype was found in 92% (12/13) of cases. Epithelioid
subtype was the most common pattern, followed by
sarcomatoid/spindle cell and giant cell patterns,respectively
(Figure 1). In 38% (5/13) of cases, accompanying giant cell
areas were detected as a minor component (<5%). Focal or
diffuse necrosis,marked pleomorphism,and high mitotic rate
(typical and atypical) were observed in all cases. Vascular
invasion was observed in 69% (9/13) of cases, perineural
invasion in 54% (7/13), and invasion into the surrounding
muscle tissue in 38% (5/13) (Figure 2). Skin invasion was
noted in 15% (2/13) and invasion of the submandibular
gland in 7.7% (1/13) of all cases. In four cases, with the
clinical request, BRAF status was evaluated by Sanger
sequencing. No BRAF mutation was detected.

Table 1. Demographics and clinicopathological features of anaplastic thyroid carcinoma

Case Age | Sex History of | Procedure | Distant ) Lymph nc?de S Ao Predominant A'I:C associated
MNG type metastasis | metastasis pattern with DTC/PDTC

1 54 F - L - - DOD, 3 months Epithelioid PTC

2 71 M + EB = & DOD, 4 months Sarcomatoid PTC

3 75 F - IB - - DOD, 11 months Epithelioid =

4 76 F + 1B Lung - DOD, 4 months Sarcomatoid -

5 66 | F + EB ';Slf‘rzn l;‘{er’ - DOD, 1 month Sarcomatoid PDTC

6 76 E = 1T = + Alive, 13 months Sarcomatoid =

7 56 M + TT - + DOD, 14 months Epithelioid PTC+PDTC

8 48 M + T = + Alive, 11 months Sarcomatoid PTC

9 63 M - TT Lung - DOD, 3 months Rhabdoid PTC

10 47 M = IB Lung & Alive, 12 months Epithelioid =

11 78 F - IB Lung, liver + DOD, 1 month Epithelioid -

12 73 M + EB = + DOD, 23 months Epithelioid PTC

13 77 F - TT Lung + DOD, 1 month Epithelioid PTC

M: Male, F: Female, MNG: Multinodular goiter, L: Lobectomy, EB: Excisional biopsy, IB: Incisional biopsy, TT: Total thyroidectomy, DOD: Death of disease,

ATC: Anaplastic thyroid carcinoma, DTC: Differentiated thyroid carcinoma, PTC: Papillary thyroid carcinoma, PDTC: Poorly differentiated thyroid carcinoma
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Immunohistochemical Findings

Of the antibodies used to support thyroid cell origin,
38% (5/13) were positive for TTF-1 and 31% (4/13) for
thyroglobulin. Staining with TTF-1 was often higher than
10% and staining intensity was weak to moderate. In all
cases where immunoreactivity with thyroglobulin was
detected, the percentage of staining was less than 5% and

weak. PAX8 was positive in 38% (5/13) of cases. In PAX8
positive cases, all showed more than 10% and usually
more than half of the tumor cells were stained. Fifty-four
% (7/13) of cases were positive with CAM5.2. An epithelioid
component was present in cases that positive staining with
TTF-1,PAX8,and CAM5.2 was detected (Figure 3).The results
of immunostaining with epithelial markers are shown in the
table (Table 2).

Figure 1. Histologic features of anaplastic thyroid carcinoma. Anaplastic thyroid carcinoma may show a) epithelioid, b) sarcomatoid, c) giant cell-
rich,d) rhabdoid features (hematoxylin and eosin, X100, a-d)

Figure 2. Anaplastic thyroid carcinoma having areas of a) concurrent papillary thyroid carcinoma, b) striated muscle invasion, c) extensive

perineural invasion (hematoxylin and eosin, X100, a-c)
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Strong immunostaining with p53, which varied 7.7% of cases (1/13), CEA showed weak and patchy/focal
between 35-100%, and diffuse strong immunostaining immunostaining. Immunohistochemical staining features of
with vimentin were observed in all (100%) cases. The Ki- vimentin, p53, CEA, calcitonin,and Ki-67 are provided in the
67 proliferation index was high, ranging from 20% to table (Table 3).

90%. No immunoreaction was detected with calcitonin. In

Figure 3. a) Immunprofile of epithelioid anaplastic carcinoma, b) PAX8 positivity, diffuse and strong, €) TTF-1 positivity, less pronounced and
moderate, d) Thyroglobulin, focal and weak staining (X200 a, ¢, d; X100 b)

Table 2. Immunohistochemical profile of anaplastic thyroid carcinoma with TTF-1, PAX8, thyroglobulin, and CAM5.2

Case number 1 2 3 4 5 6 7 8 9 10 11 12 13
TTF-1 +2 0 0 0 0 0 +1 0 0 +3 0 +2 +3
PAX8 +2 0 +3 0 0 0 +2 0 0 0 0 +3 +3
Thyroglobulin 0 0 0 0 0 0 +1 +1 +1 0 +1 +1
CAM 5.2 +2 0 +2 0 0 +1 +2 0 +1 0 +2 +3
0: Negative staining, +1: Immunostaining in 10%< of tumor cells, +2: Immunostaining in 11-50% tumor cells, +3: Immunostaining in 50%> tumor cells

Table 3. Immunohistochemical profile of anaplastic thyroid carcinoma with vimentin, p53, CEA, calcitonin and Ki-67 antibodies

Case number 1 2 3 4 5 6 7 8 9 10 11 12 13
Vimentin +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3
p53 5 T 5 5 5 3 i3 3 5 +3 5 3 i3
CEA 0 0 0 0 0 0 +1 0 0 0 0 0 0
Calcitonin 0 0 0 0 0 0 0 0 0 0 0 0 0
Ki-67 55% 50% 20% 80% | 75% |80% |35% |25% |50% |20% 85% 90% 70%
For vimentin, p53, CEA, and calcitonin staining intensity; for Ki-67 percentage of tumor cells are provided. 0: Negative staining, +1: Immunostaining in 10%s< of
tumor cells, +2: Immunostaining in 11-50% tumor cells, +3: Immunostaining in 50%> tumor cells
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Discussion

ATCis a rare thyroid carcinoma that has a very aggressive
clinical course and high mortality. The incidence of ATC
varies from 0.5% to 5% (1,5,8). In our retrospective study, we
found the incidence of ATC among thyroid carcinomas to be
0.77% (13/1.678).

The morphologic spectrum varies from case to case and
may show different morphologies even within the same
tumor. There are three main histologic patterns: epithelioid,
sarcomatoid/spindle-shaped, and giant cell. These
patterns usually coexist (1,7,9,10,11,12). Rarely, rhabdoid,
paucicellular, lymphoepithelioma-like, angiomatoid, and
small cell variants may also be observed. Common features
of ATCinclude marked nuclear pleomorphism, necrosis, high
proliferation rate,and invasiveness. In the present study, we
observed at least two histological subtypes together in 12
of 13 (92%) cases. The predominant pattern was epithelioid,
followed by sarcomatoid and giant cell patterns. One case
had a purely epithelioid morphology. Focal or diffuse
necrosis, marked pleomorphism, and high mitotic activity
were present in all cases, also vascular invasion was a
common finding.

ATC may be associated with or have a history of DTC
and PDTC (3,7,12,13). This may suggest dedifferentiation
of the existing differentiated/poorly differentiated tumor
component. It has been postulated that it may arise de novo,
and this situation is more common in younger patients (<50
years) (1). In our series,accompanying PTC was observed in
6 (46%) cases,PDTCin 1 case (7.7%),and coexistence of PTC
and PDTCin 1 case (7.7%).

The differential diagnosis of ATC can be quite broad, as
there are different morphological appearances even within
the same tumor. To support the diagnosis of ATC, it is very
important to demonstrate the differentiation of the follicular
cells of the thyroid gland. In the absence of evidence of
thyroid differentiation, the presence of an accompanying
DTC component, localization of the tumor primarily within
the thyroid gland, and exclusion of metastasis or direct
invasion of the thyroid gland from elsewhere are critical to
the diagnosis of ATC(14).IHC can be helpful in differentiating
ATC from other aggressive/high-grade malignancies,such as
sarcomas, melanomas, lymphomas, and carcinomas which
may be difficult to distinguish on a morphologic basis alone,
especially in small biopsies where the surrounding thyroid
tissue cannot be observed.

The tumor cells of ATC have lost the biological
properties or functions of follicular thyroid cells (1). The
immunohistochemical antibodies TTF-1, thyroglobulin, and
PAX8 are commonly used to demonstrate thyroid origin.
PAX8 is a transcription factor expressed early in thyroid

development and is a very specific marker for primitive
thyroidal differentiation (5). It has been reported to be
the most sensitive IHC marker for the diagnosis of ATC
(7,9,12). PAX8 is also expressed in kidney and Mullerian
epithelium (7,14,15). TTF-1 is a transcription factor and
plays a very important role in thyroid organogenesis (16).
In addition to the thyroid, it is also expressed in the lung
and diencephalon (1). Thyroglobulin serves as a substrate
for T4 and T3 synthesis and is produced and secreted only
by thyroid cells.

TTF-1, thyroglobulin, and PAX8 antibodies are
commonly used to detect the thyroid origin of the tumor
in ATC. TTF-1 expression in ATC has been reported to be
0-41% (8,12,15,16,17). PAX8 expression is observed more
frequently than TTF-1, and immunostaining with PAX8
ranges from 36-79% (7,8,11,12,14,16). The expression of
thyroglobulin in ATC is controversial, and among the other
IHC markers of thyroid lineage, the lowest expression is
observed with thyroglobulin (1,5,7,8,11,12,18). Although
thyroglobulin positivity ranges from 0-50%, it has been
reported that staining is often weak (1). In our study, we
found 38% positivity for PAX8 and TTF-1 and 31% for
thyroglobulin, but the staining for thyroglobulin was focal
(Less than 5%) and weak. We observed higher positivity for
TTF-1 and especially for thyroglobulin compared with the
literature. This result may be attributed to the relatively
frequent presence of an epithelioid component in the
ATC cases in our study. In the study of Nonaka et al. (16),
3 of 5 TTF-1 positive cases of ATC were squamoid, 1 case
and epithelioid, 2 cases. It is also suggested that PAX8
expression was positively correlated with the presence
of an epithelial pattern, also lower PAX8 expression rates
were observed in tumors with a sarcomatoid pattern (7). The
presence of a DTC component was positively correlated with
PAX8 expression (7). Similarly, Bishop et al. (14) described
that ATC cases with a well-differentiated component were
more likely associated with PAX8 expression.

In three cases, we could not detect positive
immunostaining with  PAX8, TTF-1, CAM5.2, and
thyroglobulin. In these cases, radiological localization of
the tumor in the epicenter of the thyroid, presence of PTC
and PDTC in two cases, detection of higher uptake values
with positron emission tomography at the thyroid mass
compared to distant metastases in two cases were the
facts that led us to the ATC diagnosis, despite negative
immunostaining with epithelial and thyroid lineage
markers. In a multicenter study of 360 ATC cases by Xu et al.
(12), no immunostaining was observed in 25% of 225 cases
in which immunohistochemical studies of cytokeratin were
performed. This result suggests that epithelial markers may
not be found in a proportion of ATC cases.
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Female to male ratio in ATC varies from 1.2:1 to 3.83:1
(12,16,17,19). In our series, we found female to male ratio
as 1.16:1, which is consistent with the previous studies.
The mean age of patients was 66.15 in our study; this
also supports the literature (12,16,17,19). We found the
median survival of patients 5.7 months. Only for 3 patients
the survival was over 12 months; which were 13 months
alive, 14 months DOD, and 23 months DOD. In the series
of Deeken-Draisey et al. (8) only 20% of affected patients
survived for 1 year after initial diagnosis.

Regional lymph node metastases are common, and
it is estimated that more than half of the patients have
distant metastases at the time of diagnosis (1,5,19). Distant
metastases to the lung, bone, and brain are most common
(1,2,16). We observed regional lymph node and distant
metastases in 62% of our cases, with lung being the most
common site for distant metastases.

Although some studies claim that the histological
subtype of ATC does not alter prognosis (11,13), others
reported that epithelioid morphology and the presence of
differentiated thyroid cancer are associated with a better
outcome, whereas rhabdoid morphology is associated
with a poor prognosis (10). Hirokowa et al. (10) suggested
that the incidence of epithelial growth was higher in long
term survival patients (longer than 1 year) than short-
term survival patients (survival of less than 3 months),
which they suggested this finding may be associated with
more indolent course. They also stated that ATC cases with
papillary carcinomas showing squamous cell carcinoma
component may have long-term survival. Of our cases with
longer survival (312 months),3 had more than one histologic
pattern, and only one had pure epithelioid morphology.
Of the two patients with rhabdoid morphology, one died
within three months and the other was alive for 12 months
with lung metastases. Although our results suggest that
the predominant pattern in the tumor does not influence
survival, we do not have a sufficient number of cases to
determine the impact of histologic subtype on survival.

Study Limitations

The major limitations of this study were the relatively few
sample number and for some cases type of procedure being
incisional biopsy. For particularly small biopsy samples,
we could not exclude the possibility of heterogeneous
immunostaining, especially when all epithelial markers
were negative. Another limitation is that we could only test
BRAF mutation status in four cases

Conclusion

ATC is a rare but very aggressive tumor originating
from the follicular epithelial cells of the thyroid gland. In

our tertiary care and treatment center, we found that the
incidence of ATC among thyroid cancers 0.77%. A history of
differentiated/PDTC and/or concurrent differentiated/PDTC
may support the diagnosis of ATC. The diagnostic process is
sometimes challenging, especially with small biopsies, and
may require the use of a broad immunohistochemical panel,
as morphology may vary, immune profile is variable, and a
large number of malignancies are part of the differential
diagnosis. Previous studies claim that PAX8 is the most
useful immunohistochemical marker for detecting the origin
of thyroid cell origin in ATC. Although the positivity of TTF-1
and thyroglobulin are reported to be low in the literature,
we found similar positivity for PAX8 and TTF-1, and lower
positivity for thyroglobulin. We observed that TTF-1 and
thyroglobulin staining was more common with tumors with
a predominant epithelioid component. Our results suggest
that in addition to PAX8; TTF-1, thyroglobulin,and CAM 5.2
may be useful in supporting ATC diagnosis.
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An Unusual Initial Manifestation of Juvenile Systemic Lupus
Erythematosus: Chronic Autoimmune (Spontaneous) Urticaria

Juvenil Sistemik Lupus Eritematozusun Nadir Bir Baslangi¢ Bulgusu: Kronik
Otoimmdin (Spontan) Urtiker

® Fatma Giil Demirkan, ® Ozlem Akgiin, ® Vafa Guliyeva, ® Nuray Aktay Ayaz

Istanbul University, Istanbul School of Medicine, Department of Pediatric Rheumatology, istanbul, Tiirkiye

Itchy urticarial lesions frequently affect patients and causing considerable distress and impact on daily activities and quality of life.
Although chronic autoimmune urticaria (CAU) has been reported as one of the initial manifestations of adult-onset systemic lupus
erythematosus (SLE), it is not a common symptom that springs to mind in juvenile systemic lupus erythematosus (jSLE). Here, we
report the case of a girl with jSLE suffering from CAU.A 17-year-old girl was referred to the pediatric rheumatology outpatient clinic
for CAU lasting 120 days. During her examinations in dermatology and pediatric gastroenterology clinics, antinuclear antibodies
were also positive (1:640 dense fine-spotted pattern) and there was a decrease in complement levels. As proteinuria was 4.5
g/day, kidney biopsy was performed and it was compatible with class-IV lupus nephritis. This was followed sequentially by the
diagnosis of SLE. The skin lesions disappeared after treatment with methylprednisolone and hydroxychloroquine. She also received
cyclophosphamide monthly for renal involvement. CAU is very rare and may be the first sign of lupus, especially associated with the
presence of autoantibodies. This case highlights the importance of evaluation for connective tissue diseases such as pediatric lupus,
when investigating the etiology of CAU. Early diagnosis and proper treatment is pivotal to prevent morbidities.
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Kasintili Grtikeryal dokiintuler kisilerin yasam kalitesini ve glinliik aktivitelerini belirgin sekilde etkileyebilmektedir. Kronik otoimmun
urtiker (KOU), eriskin baslangicli sistemik lupus eritematozusun (SLE) ilk belirtilerinden biri olarak bildirilmis olmasina ragmen,
juvenil sistemik lupus eritematozusta (jSLE) akla gelen yaygin bir semptom degildir. Burada, KOU etiyolojisinde jSLE tanisi alan bir
kiz olguyu sunuyoruz. On yedi yasinda bir kiz cocugu KOU (120 giin siiren) nedeniyle cocuk romatoloji poliklinigine yénlendirildi.
Dermatoloji ve pediyatrik gastroenteroloji kliniklerindeki tetkikleri sirasinda antinlkleer antikorlari da pozitifti (1:640 yogun ince
benekli patern). Hastanin bagvurusunda kompleman seviyelerinde azalma vardi. Proteiniiri 4,5 g/glin oldugu icin bobrek biyopsisi
yapildi ve sinif IV lupus nefriti ile uyumlu bulundu. Mevcut bulgularla hasta SLE tanisi aldi. Metilprednizolon ve hidroksiklorokin ile
tedaviden sonra deri lezyonlari kayboldu. Ayrica bébrek tutulumu igin aylik siklofosfamid tedavisi almaktadir. KOU oldukca nadirdir
ve ozellikle otoantikorlarin varligr ile iliskili lupusun ilk belirtisi olabilir. Bu olgu, KOU etiyolojisi arastirilirken pediyatrik lupus gibi
bag dokusu hastaliklarinin degerlendirilmesinin 6nemini vurgulamaktadir. Morbiditeleri dnlemek icin erken tani ve uygun tedavi
¢ok onemlidir.

Anahtar Kelimeler: Urtiker, juvenil sistemik lupus eritematozus, hipokomplementemi

of children. Based on its duration, urticaria is classified as
acute or chronic (1). Chronic urticaria is further subclassified
as spontaneous (CSU) and inducible. CSU is defined as the
occurrence of wheals, angioedema (AE), or both for >6
weeks (1). It is substantial to perform optimal diagnostic
workup to reveal the underlying causes of CSU accurately

Introduction

Hives (medical nomenclature as urticaria) is a common
critical symptom leading to hospital admissions worldwide.
The prevalence of urticarial lesions that occur at one or
more times during a lifetime is estimated to be over 10%
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for achieving the best management of the patient. CSU may
have a link with autoimmune disorders like autoimmune
thyroiditis, yet the relationship with juvenile systemic lupus
erythematosus (jSLE) has not been clarified (2).

jSLE is a multisystem disease affecting several organs
including mucocutaneous tissues. It is characterized by the
loss of immune tolerance to self-antigens and dysregulation
of autoantibody production (3). Investigation of cutaneous
manifestations revealed that the skin involvement including
CSU is pretty much among the patients with SLE. Although
the prevalence of CSU-like rash is reported as 4.5-12% in
jSLE, there is still a lack of information on the spectrum and
prevalence of CSU in jSLE and vice versa (2,4).

Recent literature has reported that neutrophilic urticaria
or urticaria with predominantly neutrophilic infiltrates may
be a predictor for SLE. In addition, based on the similarities
of immunoglobulin (Ig) G and IgE mediated autoreactivity,
there are reports linking inflammation and autoimmunity
related to the pathogenesis of CSU and SLE (5).

Herein, we aimed to report an unusual case of onset of
jSLE complicated with nephritis, emphasizing that jSLE can
be a predictable diagnosis in the presence of CSU. Informed
consent is obtained from the parents of the patient.

Case Report

In October 2021, a 17 year-old girl presented with
recurrent attacks of widespread urticaria accompanied by
moderate pruritus lasting for two months. Urticarial plaques
were variable in size, without AE or vasculitis. The case was
evaluated in a dermatology outpatient clinic and she was
given antihistaminic (cetirizine, 10 mg/daily) therapy for
about 1 month. Although a partial response was achieved,
hives continued with relapses and remissions. No other
allergic or autoimmune conditions were reported. There
was no rheumatic or allergic conditions in her family history.
Her medical history revealed that she had widespread joint
pain and myalgia for 6 months and had photosensitivity
aggravated by sunlight exposure.

In the physical examination, there was abrasion in her
nasal mucosa and movements of the right hand was painful.
Other system examinations were normal. Her urticarial
rashes are demonstrated in Figure 1A and 1B. Her laboratory
exams including complete blood count (white blood cell:
6.7x10%/L, platelet: 326x10%L), renal function tests, and
urinalysis were normal. Although C-reactive protein was in
the normalrange (4.19 mg/L),erythrocyte sedimentation rate
was abnormally high (61 mm/h). Complement levels also
displayed abnormality as follows: C3c was 63.6 mg/dL
(80-200) and C4 was 3.4 mg/dL (10-40).

Pathologic examination of a punch-biopsy from hives
revealed neutrophilic dermatoses. Immunological tests

were as follows: Antinuclear antibodies 1:1250 (dense fine
speckled pattern),anti-Sm and anti-RNP antibodies positive;
however, negative for anti-double stranded DNA, anti-Ro,
anti-La, anti-cardiolipin and anti-phospholipid antibodies.
Abdominal ultrasonography and echocardiographic
evaluation were normal.

Diagnosis of CSU due to jSLE was established and
hydroxychloroquine treatment with a dosage of 200 mg/
daily was initiated. Her uveal examination was normal
and Schirmer test was negative. The systemic Llupus
erythematosus disease activity index (6) score was 18 (high
activity) at the time of diagnosis.

As 24-hour urinalysis revealed 4.5 gr/day proteinuria,
kidney biopsy was performed, revealing class IV-G
disease (diffuse proliferative nephritis). According to agreed
decision of the pediatric nephrology and rheumatology
departments, pulse metilprednisolon (1 gr/daily) therapy
for 3 consecutive days and intravenous cyclophosphamide
(750 mg/m?) was initiated as induction treatment. She is
under prednisone (1 mg/kg/day), hydroxychloroquine (5
mg/kg/day), and cyclophosphamide (750 mg/m?/monthly)
treatment and ultraviolet-light protection by sunscreen.

Discussion

The cutaneous features of SLE are classified as LE-specific
and LE-non-specific lesions based on histopathological
findings according to the Gilliam and Sontheimer (7)
classification. Malar rash and discoid rash are specific skin
lesions while Raynaud’s phenomenon, cutaneous vasculitis,
alopecia,and urticaria are nonspecific lesions. Urticaria may
present as the first complaint before the classical form of
JSLE emerges (8). The two most common manifestations

A

Figure 1A, B. Urticarial vasculitis. Scattered, violaceous, edematous
plaques on the upper extremities
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of urticarial rash in SLE are CSU and urticarial vasculitis
(9). Although urticarial vasculitis resembles CSU it differs
in many aspects; lasting longer (>24 h), accompanying
by residual pigmentation, burning of the skin rather than
itching,and systemic symptoms such as fever,arthralgia and
abdominal pain (9). Hypocomplementaemia can present in
18-32% of urticarial vasculitis and indicates a more severe
disease (5). CSU is frequently characterized by relapses and
remissions,and in several cases clinical features of CSU and
jSLE may almost overlap.

In 2018 a nationwide population-based study in Taiwan
evaluated the risk of jSLE with a prior clinical diagnosis of
urticaria (4). A significant association was found between
clinically diagnosed urticaria and jSLE, with a stronger risk
associated with more frequent episodes of urticaria (23
visits, odds ratio: 2.33, 95% confidence interval 1.91-2.84).
In a study by Spadoni et al. (10),during 27 consecutive years,
2 (0.7%) of 271 |SLE patients had chronic, autoimmune
urticaria as the first manifestation. Two of them (0.7%)
had chronic and painless autoimmune urticaria as the first
manifestation of jSLE. In our case, urticarial rashes with

flares and remissions were precursors of jSLE. Patients with
CSU or urticarial vasculitis may be both harbingers of jSLE.
Clinicians should be aware that urticaria may be an early
manifestation of jSLE, even in the absence of SLE-specific
serologic markers. Although CSU is usually associated with
anti-thyroid antibodies in the literature (11,12), thyroid
function tests were normal and anti-thyroid antibodies were
absent in our case.Drugs used in the treatment of lupus can
also trigger CSU. However, in a large cohort study of 852
childhood onset systemic lupus erythematosus by Ferriani
et al. (9), none of the patients received lupus treatment at
the onset of CSU. They indicated that CSU may be linked
to active jSLE, with a predominance of mucocutaneous and
musculoskeletal involvement as in our case.

This case report reinforces the importance of a rigorous
follow-up of children and adolescents with autoimmune
urticaria due to the possibility of concomitant connective
tissue diseases. jSLE is one of the pathologies that the
clinician should consider, particularly in the differential
diagnosis of CSU in children (Figure 2) (1).
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