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Dialyzers as a Cause of Hemolysis
Hemoliz Nedeni Olarak Diyalizorler
Giirkan YURTERI '/, Sibel ADA 2
1Rentek Hemodialysis Center, istanbul, Tiirkiye
2Department of Nephrology, Prof.Dr.Cemil Tascioglu City Hospital, istanbul, Tiirkiye
Gelis Tarihi (Received): 25.11.2022 Kabul Tarihi (Accepted): 02.08.2023  Yayin Tarihi (Published): 31.08.2023
Abstract

Objective: Hemolysis is a rare adverse effect of hemodialysis. 1t is induced by chemical pollution, heat, or mechanical harm to clogged hemodialysis
lines. Lactate dehydrogenase transforms pyruvate to lactate in the absence of oxygen to make energy. LDH serum levels are raised due to tissue
breakdown. A number of clinical illnesses, such as hemolytic disorders, are associated with high serum LDH.

Both the Rexeed and Leoceed dialyzers are made by AsahiKASEI They had the same membrane architecture and permeability, but blood entry angle,
chamber length, and hole count varied. The aim of this study is to examine if dialyzer design affects hemolysis.

Materials and Methods: A total of 142 patients who were chronically undergoing hemodialysis therapy at the Rentek Hemodialysis Center for a total
of 12 hours per week were included. A retrospective examination of the patients was performed. The pre-HD and post-HD LDH levels of individuals
who had undergone hemodialysis with both dialyzers during separate sessions of hemodialysis were compared.

Results: A hundred forty-two patients (63% female) on hemodialysis (HD) treatment were enrolled in the study. Twenty-eight patients (20%) had
diabetes, 45 had hypertension (32%) and 16 had ischemic heart disease (11%) as a comorbid condition.

When LDH difference is compared between groups Leoceed dialyzer group) had statistically significantly higher LDH difference when compared
with Rexeed dialyzer group (49.1 + 20 U/l vs 229.8 + 24.45 U/1; p=0.008).

Conclusion: It is possible that the design of the dialyzer contributes in some way to the cell damage that is caused by the larger serum LDH increase
in the Leoceed dialyzer. In order to carry out corrective studies on dialyzer design, it would be helpful to analyze the impact of dialyzer design on cell
damage using a larger series of patients.

Keywords: Hemodialysis, Dialyzer, Hemolysis

&
Oz
Amag: Hemoliz, hemodiyalizin nadir goriilen bir komplikasyonudur. Kimyasal kirlilik, 1s1 veya tikanan hemodiyaliz hatlarina mekanik zarar verilmesi
sonucu olusur. Laktat dehidrogenaz, piruvati laktata doniistiiren ve serum seviyeleri, doku pargalanmas: nedeniyle yiiksen bir enzimdir. Hemolitik
bozukluklar gibi bir dizi klinik hastalik, yiiksek serum LDH'si ile iligkilidir. Hem Rexeed hem de Leoceed diyalizorler AsahiK ASEI tarafindan tiretilen
ayni zar yapisina ve gegirgenligine sahip diyalizorlerdir ancak kan girig agis1, hazne uzunlugu ve por sayisi farkhidir. Bu ¢calismanin amaci, diyalizor
tasariminin hemoliz tizerine etkisini incelemektir.
Gere¢ ve Yontemler: Rentek Hemodiyaliz Merkezi'nde, haftada toplam 12 saat hemodiyaliz tedavisi goren 142 hasta retrospektif olarak
degerlendirildi. Ayr1 hemodiyaliz seanslarinda her iki diyalizor ile hemodiyalize giren bireylerin HD 6ncesi ve HD sonrast LDH seviyeleri
kargilagtirildi.
Bulgular: Calismaya hemodiyaliz (HD) tedavisi goren 142 hasta (%63 kadin) dahil edildi. Komorbid durum olarak 28 (%20) hastada diyabet, 45
hastada (%32) hipertansiyon ve 16 hastada (%11) iskemik kalp hastalig1 vardi.
LDH diizeyi, Leoceed diyalizer grubunda Rexeed diyalizer grubuna gore istatistiksel olarak anlaml diizeyde yiiksekti (49,1 + 20 U/l vs 229,8 + 24,45
U/1; p=0,008).
Sonug: Diyalizoriin tasarimi, hiicre hasarin arttirarak Leoceed diyalizérdeki LDH yiiksekigine neden oluyor olabilir. Diyalizor tasarimi konusunda
diizeltici calismalar yapabilmek igin daha genis hasta serileri kullarilarak diyalizér tasariminin hiicre hasari iizerindeki etkisinin analiz edilmesi
faydal olacaktir.

Anahtar Kelimeler: Hemodiyaliz, Hemoliz, Diyalizor

Atif/Cite as: Yurteri G., Ada S. Dialyzers as a cause of Hemolysis. Abant Med J. 2023; 12(2): 1-2. doi: 10.47493/abantmed;.1209807
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Introduction

Hemolysis is a well-known yet uncommon complication of hemodialysis. Hemodialysis hemolysis is often
triggered by chemical pollution, heat, or mechanical damage to erythrocytes from blocked hemodialysis
lines (1-7).

Lactate dehydrogenase, often known as LDH, is an intracellular enzyme that converts pyruvate to lactate
to provide energy in the absence of oxygen. The breakdown of tissue is the major cause of elevated blood
LDH levels (8,9). Multiple clinical conditions, particularly hemolytic diseases (10-15), are associated with
high LDH levels in the blood.

AsahiKASEI is the manufacturer of both the Rexeed (Japan) and the Leoceed (Japan) dialyzers. The
construction and permeability of the membranes were same, but the angle at which blood entered the
chamber, chamber length, and number of holes varied (Figure 1).

There have been cases of hemolysis resulting from improperly made or kinked blood lines. This study aims
to determine whether or not the design of a dialyzer influences hemolysis.

Materials and Methods

This study comprised 142 patients who received chronic hemodialysis treatment at the Rentek
Hemodialysis Center for a total of 12 hours per week. During separate hemodialysis sessions, the pre-HD
and post-HD LDH levels of those who had hemodialysis with both dialyzers were compared. Every patient
was assessed to be in a stable clinical condition, and they were all getting bicarbonate low-flux HD
treatment on a regular basis. Ineligibility criteria included: 1) six months of HD; 2) three weeks of dialysis;
3) a current, unresolved acute illness of any etiology; 4) acute cardiovascular events and major surgery in
the last three months; and 5) the presence of hepatic disease. The study was approved by Istanbul Prof. Dr.
Cemil Tascioglu City Hospital Clinical Research Ethics Committee (approval number: 3.11.2022/E-486707-
514.99 and the study was carried out in accordance with the Helsinki Declaration of Principles. All of the
patients agreed to participate in the trial.

- e i e iR ke

Figure 1. Dialyzers: Leoceed (left), Rexeed (right)
LDH Measurement

All of the blood samples for the laboratory tests were taken before and just after hemodialysis The samples
were centrifuged at 3000 x g for 5 min, and then serum was used to analyze LDH level. LDH activity assay
kit was used (sigma Aldrich) by colorimetric method. LDH difference was calculated by -post-dialysis LDH
minus pre-dialysis LDH.
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Dialyzers as a Cause of Hemolysis

Statistical Analysis

SPSS 20.0 for Windows (SPSS Inc., Chicago, IL, USA) was used for the statistical analyses. Normality
distribution of the variables was analyzed using the Shapiro-Wilk test. The variables distributed normally
are presented as mean+ standard deviation. For normally distributed variables, comparisons between the
two independent groups were performed using Student’s t-test; Categorical variables were compared
using the chi-square test. All of the reported P-values were 2-tailed, and those less than 0.05 were
considered to be statistically significant.

Results

A hundred forty-two patients (63% female) on hemodialysis (HD) treatment were enrolled in the study.
Twenty-eight patients (20%) had diabetes, 45 had hypertension (32%) and 16 had ischemic heart disease
(11%) as a comorbid condition. Twenty-eight patients had diabetes (20%), 26 patients had hypertension
(18%) and 18 (12%) patients had pyelonephritis as etiology of CKD. Eleven patients had polycystic kidney
disease (8%), 35 of the patients had glomerulonephritis (25%) while in 24 patients (17%) etiology is
unknown. (Table 1).

Table 1
Demographic Findings in Patient Group
Parameter HD patients
(n=142)
Age (years) 51.0£17.5
Gender (female, n, %) 89(63%)
Fistula (n, %) 117(82%)
Co-morbidities
Diabetes (n, %) 28 (20%)
Hypertension (n, %) 45(32%)
Ischemic heart disease (1, %) 16 (11%)
Dialysis Vintage (months) 28.8+16.0
Cause of CKD (n, %)
Diabetes 28 (20%)
Glomerulonephritis 35 (25%)
Hypertension 26 (18%)
Polycystic kidney disease 11(8%)
Chronic pyelonephritis 18 (12%)
Unknown 24 (17%)

When LDH difference is compared between groups Leoceed dialyzer group) had statistically significantly
higher LDH difference when compared with Rexeed dialyzer group (49.1+20 U/1 vs229.8+24.45 U/1; p=0.008)
(Table 2).

Table 2

LDH Difference Between Two Dialyzers

Parameter REXEED LEOCEED P
LDH(U/) 29.8+24.45 U/1 49.1+20 U/1 0.008

—
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When the patients are analyzed having diabetes or not: LDH tends to be higher in diabetic group but the
difference was statistically insignificant (Table 3, Table 4).

Table 3

LDH Difference in Diabetic and Non-Diabetic Patients in REXEED Group

Parameter DM (+) DM (-) P

LDH(U/I) 32.3+23.4 U/I 28.9124.1 0.12

Table 4

LDH difference in diabetic and non-diabetic patients in LEOCEED group

Parameter DM (+) DM (-) P

LDH(U/I) 52.4+24.4 U/| 48.3+23.1 0.1
Discussion

Hemolysis has been the subject of study in a variety of contexts. Hypoosmolality in the dialysate, the
presence of hydrogen peroxide or formalin as a result of reuse, hypochlorite as a result of machine
sterilization, copper as a result of pipe corrosion, and elevated temperatures are all possible causes of
hemolysis. This situation may also be caused by a blocked pump, single-needle dialysis, catheter occlusion,
or collapsed arterial line (1-7).

When the water supply has been contaminated, it is quite likely that the majority of patients receiving
dialysis will display symptoms of hemolysis. Dialysate may include toxins in the form of bacteria,
endotoxins, or disinfectants; nevertheless, it is uncommon for these toxins to cause hemolysis. The very
unusual incidence of hemolysis in HD has been linked to the presence of kinks in HD blood lines.

When the Leocced dialyzer was used, the level of lactate dehydrogenase (LDH) in our patient group was
dramatically and significantly elevated. Transporting the Leocced dialyzer has spurred the development
of a novel packing solution. Moreover, they assert that less storage space is required. Instead of being
exposed to nonphysiologically substantial pressures, the blood is harmed by the high shearing stresses
caused as blood cells are driven through the limited flow channel of the tubing kink. This causes the blood
to become compromised (16,17). Due to the angle at which the blood is linked to the dialyzer, shear stress
equivalent to that which leads to tube kinking and hemolysis may be produced (figure 1). Because patients
were treated with hemodialysis utilizing both dialyzers simultaneously, additional forms of hemolysis
were inevitable.

A high LDH level in the blood is associated with a variety of clinical conditions, including inflammation,
infection, and sepsis (18-23), hepatic diseases (24-26), and several oncologic pathologies (27-33). As a
marker for cellular damage, LDH is sensitive but not specific for any particular kind of damage. Infected
individuals, those with hepatic issues, and those with oncologic diseases were excluded from our analysis.
As a result, we may infer that these various variables are not responsible for the varied LDH levels.

Despite the fact that this difference was not statistically significant, diabetes patients had considerably
higher LDH levels than those without diabetes. Patients with diabetes, a well-known disease, have an
increased chance of developing acute inflammation. LDH has been linked to various inflammatory markers
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in the past, and prior research has shown that inflammatory cells may create LDH at serum-detectable
quantities (20). LDH has also been linked to several inflammatory indicators (34-37). Diabetes may
exacerbate inflammation, which may account for the increase.

Our patients exhibited a little amount of hemolysis. In addition, LDH levels may increase as a consequence
of the dialysis operation. Due to the possibility of mechanical hemolysis in extracorporeal blood systems
like dialysis, an increase in LDH may be seen and quantified (38, 39). (38, 39). In this regard, Vaziri et al.
(41) observed that a single extracorporeal system transit increased overall serum LDH levels. It's probable
that platelets contributed to this increase. In addition, Cheng et al. (41) found that patients with HD had
higher LDH levels than those with ischemic heart disease and the healthy control group. This suggests that
individuals with HD have a higher anaerobic metabolism and activity.

Conclusions

This is the first letter we are aware of reporting an increase in LDH and hemolysis due to a dialyzer. It is
quite likely that the arrangement of the Leoceed dialyzer is one of the elements that contributes to the cell
damage caused by the elevated serum LDH level. To do corrective research on dialyzer design, it would
be advantageous to evaluate the effect of dialyzer design on cell damage using a larger patient sample size.
This would provide a more precise evaluation of the influence of dialyzer design.
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Abstract

Objective: To investigate the effect of newly designed photochromic Senofilcon-A lens (PCL) on optical aberrations of the eye (total (TA) and high-
order-aberrations (HOA)) under ambient illumination conditions.

Materials and Methods: In this retrospective study, 40 eyes of 20 volunteers were fitted with a non-photochromic Senofilcon-A contact lens on the
right eye, a PCL on left eye. Subjects were evaluated in terms of best-corrected visual-acuity. Aberrometric measurements were obtained at
baseline(lens-free), with activated and deactivated PCL in 3 mm, 6 mm and maximum pupil size.

Results: In lens-free situation there was no difference in terms of TA and HOAs (for 3mm, 6mm and max-pupil-size, TA; p=0.456; p=0.687; p=0.899
and HOA; p=0.226; p=0.259; p=0.442 respectively).In all pupil diameters, in the PCL group compared to the standard lens group, there was a slight
increase in total aberrations independent of lens activation, which was not statistically significant(for 3mm,6mm and max-pupil-size, activated lens
situation; p=0.523; p=0.622; p=0.244 and deactivated lens situation; p=0.785; p=0.357; p=0.201, respectively). Contrary to total aberrations, higher order
aberrations were non-significantly slightly decreased in the PCL group (for 3mm,6mm and max-pupil-size, activated lens situation; p=0.235; p=0.661;
p=0.841 and deactivated lens situation; p=0.245; p=0.071; p=0.231, respectively).

Conclusion: The PCL produces similar TA and HOAs with the non-photochromic soft contact lens in both activated and deactivated situation. PCLs
can be preferred for those who need uninterrupted vision in variable light conditions.

Keywords: Aberration, Contact Lens, Photochoromic, Ultraviolet

&
Oz
Amag: Fotokromik Senofilcon-A kontakt lensin (FKL) ortam aydinlatma kosullarinda goziin optik aberasyonlar1 (toplam (TA) ve yiiksek siralt
aberasyonlar (YSA)) tizerindeki etkisini aragtirmak.
Gereg ve Yontemler: Bu geriye doniik calismada, sag gozlerine fotokromik olmayan Senofilcon-A kontakt lens (KL), sol gozlerine FKL takilan 20
goniillii ele alindi. FKL aktif ve inaktif fazlarinda 6lgiimler yapildi. FKL'nin aktif fazina ulagabilmek ultraviyole cihazi kullanildi. Aberrometrik
olgtimler 3 asamada; lens takilmadan once, FKL inaktifken ve FKL aktifken yapildi. Ayrica pupil boyutlarinin aberasyonlar: etkileyebileceginden
aberasyonlar pupil ¢aplar1 3 mm, 6 mm ve maksimum genislikte alindu.
Bulgular: Her iki goz icin baslangigta TA ve YSA'lar agisindan fark yoktu (3 mm, 6 mm ve maksimum pupil boyutu i¢in, TA; p=0,456; p=0,687; p=0,899
ve YSA; p=0,226; p=0,259; p=0,442). Tiim pupil ¢aplarinda, FKL grubunda KL grubuna gore toplam aberasyonlarda lens aktivasyonundan bagimsiz
olarak istatistiksel anlamli olmayan artis bulundu (3 mm, 6 mm ve maksimum pupil boyutu igin, aktif lens durumu; p=0,523; p=0,622; p=0,244 ve
inaktif lens durumu; p=0,785; p=0,357; p=0,201, sirasiyla). FKL grubunda, YSA’larda istatistiksel anlamli olmayan azalma bulundu (3mm, 6mm ve
maksimum pupil boyutu i¢in, aktif lens durumu; p=0,235; p=0,661; p=0,841 ve inaktif lens durumu; p=0,245; p=0,071; p=0,231, sirayla).
Sonug: FKL, hem aktif hem de inaktif durumda fotokromik olmayan yumusak kontakt lens ile benzer TA ve YSA'lara sahip oldugu bulundu. Degisken
151k kogullarinda FKL tercih sebebi olabilirler.
Anahtar Kelimeler: Aberasyon, Kontakt Lens, Fotokoromik, Ultraviyole
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Effect of Photochromic Senofilcon a Contact Lens on Total Aberrations of the Eye

Introduction

Contact lenses are an indispensable part of visual rehabilitation. Although they provide a spectacle-free
life, some patients were complaining from being uncomfortable. These comfort and mechanic problems
have been largely resolved due to the improvements in lens material and technology. However, the glare
disability and light disturbance that occur in ambient illumination still continues. For this purpose, fixed-
tinted lenses were developed (1). However, they affect vision adversely, especially in scotopic conditions
by absorbing near the peak of visible light. (1,2) On the other hand, newly designed photochromic contact
lenses (PCL) reduce visual disturbances such as halo, glare, and light scatter and improve photostress
recovery by adjusting the light entering the eye (3). PCLs are activated by ultraviolet (UV) and high energy
visible light and change their color depending on the wavelength and intensity of ambient light in the
environment. This color change is relatively rapid, reversible, and dose-dependent. Under indoor and/or
nighttime conditions, PCLs are colorless and provide optimal vision (3).

Although visual acuity is the hallmark of optimal vision and visual function, image quality deteriorates
from the optical aberrations (2). The eye, as any other optical system, is far from perfect and also suffers
from optic aberrations that affect optical quality. In the eye, the majority of the wavefront aberrations are
caused by low-order aberrations (LOA), including refractive errors such as myopia (positive defocus),
hyperopia (negative defocus), regular astigmatism, and other non-visually significant aberrations. Most of
these aberrations are tolerated well and corrected with spectacles or contact lenses (2,4). High-order
aberrations (HOA) reduce retinal image quality and cannot be corrected using conventional optical
corrections.

Corneal topography and wavefront technology have allowed ophthalmologists to evaluate these
aberrations and thus optical quality objectively and quantitatively. They helped ophthalmologists in
deeper understanding the effect of aberrations on vision. The iDesign Advanced Wavescan system is a
Hartmann-Shack aberrometer, which uses a Fourier mathematic reconstruction of the wavefront profile.
This system provides precise detection of not only LOA but also HOA with better resolution and more
detection points (2).

The effect of PCL on visual performance has been widely investigated (4-6). The studies were focused on
especially visual acuity and the patients’ visual qualities on outdoor activities. However, the investigations
about the effect of PCLs on ocular aberrations still lacks. Thus, the aim of this retrospective study was to
evaluate the effect of photochromic Senofilcon A lens on optical aberrations of the eye under ambient
illumination conditions.

Materials and Methods

This retrospective cross-sectional single center study was conducted in the Cornea and Refractive Surgery
Department of Kayseri City Hospital and organized in accordance with the ethical standards. The study
was approved by the Ethics Committee of Kayseri City Hospital (date: 21.07.2022 and approval number:
2022/670). All the study procedures were performed in accordance with the Declaration of Helsinki.
Informed consent was obtained from patients or their legal guardians. Medical records of 40 eyes of 20
volunteers over the age of 18 years were included in this retrospective study. Subjects whose spherical
equivalent is in the range of -0.75 to -3.50 D in each eye and whose best contact lens corrected visual acuity
was 20/20 were included in the study. The exclusion criteria are as follows: presence of ocular surface
diseases (dry eye, active ocular infection, allergic conjunctivitis, herpetic keratitis, corneal scar or opacities,
corneal neovascularization), eyelid problems, such as ectropion and entropion, contact lens wearing in the
past three weeks, history of cataract, uveitis, glaucoma and retinal disease, history of ocular trauma and
ocular surgery, smoking, any systemic disease, pregnancy, use of systemic or ocular medication known to
affect visual acuity and quality.
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All cases were evaluated for manifest and subjective refraction, best corrected visual acuity, preliminary
slit-lamp biomicroscopy and aberrometry scans before contact lens insertion. Refraction measurements
were recorded as spherical equivalents (SE).

Contact Lenses

The lenses fitted were Acuvue Oasys (Johnson & Johnson Vision Care Inc., Jacksonville, Florida) in the
right eyes and Acuvue Oasys with Transition (Johnson & Johnson Vision Care Inc., Jacksonville, Florida)
in the left eyes. In both lenses the lens material was Senofilcon A, which has a Dk/t of 147 and 38% water
content. The total diameter is 14.0 mm, the base curve is 8.4 mm and refractive power is available ranging
-12.0 to +8.0 diopter (D) in 0.25 D steps.

Acuvue Oasys with Transition Light Intelligent Technology soft contact lens was approved by The U.S.
Food and Drug Administration in 2018. (3)

This contact lens contains naphthopyran monomers, which can darken in 45 seconds when exposed to UV
and high energy visible light and transmit 35%+5% of 380-780 nm visible light. When removed from direct
sunlight, the lens rapidly fades in 90 seconds and transmits 85%+5% of visible light. (4)

In this study PCLs were activated by using a Light-Link CXL Crosslinking System (Lightmed, Taiwan)
emitting 355+5 nm wavelength. After five minutes of exposure to the UV light of the machine, lenses were
fitted to the patients and the activation of PCL was confirmed with a slit lamp biomicroscopic examination
(Figure 1).

Figure 1. Subject has Senofilcon-A lens in the right eye and activated potochromic Senofilcon-A contact
lens in the left eye.

Aberration Measurements

Before fitting a lens all patients were scanned with the iDesign Advanced Wavescan (Abbott Medical
Optics, Santa Ana, CA) device to measure the total aberrations (TA) and HOA. Afterwards, subjects were
asked to wear Senofilcon A soft contact lens (Group 1, Acuvue Oasys (Johnson & Johnson Vision Care Inc.,
Jacksonville, Florida)) in the right eye and the active photochromic Senofilcon A soft contact lens (Group
2, Acuvue Oasys with Transitions™ (Johnson & Johnson Vision Care Inc., Jacksonville, Florida)) in the left
eye. Lens fit, vertical and horizontal alignment, and 0.5-1 mm movement with each blink were confirmed.

Total aberrations and HOA measurements were repeated. The subjects were kept in room light (200 Lux)
for 15 minutes for the inactivation of the PCL and inactivation of the lens was confirmed with a slit lamp
biomicroscopy. Measurements of aberrations were then repeated with the inactivated lens.

All aberrometric measurements were evaluated at least three times for each eye at baseline (lens-free), with
activated PCL and deactivated PCL by an experienced ophthalmologist (DK). The image with best
wavefront quality was selected for further statistical analysis. Root mean square (RMS) of the total and
HOAs at 3 mm, 6 mm, and maximum pupil size were recorded. The maximum pupil size is the largest
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measurable pupil diameter. Maximum wavefront diameter is 8.5 mm. Total and HOA measurements of
both eyes in three examinations (lens-free, PCL activated and deactivated) were compared.

Statistical Analysis

Statistical analysis of the data was evaluated using the SPSS version 24.0 (IBM Corporation, Armonk, NY,
USA) software program. The mean, standard deviation, minimum and maximum values of the numerical
variables were calculated. Shapiro Wilk test was used to evaluate the normal distribution of variables. In
addition, the variables with kurtosis and skewness values in the range of -2, +2 were considered to have a
normal distribution. Paired T test was used if groups showed normal distribution in pairwise comparisons,
and Wilcoxon test was used if groups did not provide normal distribution. A p value of < .05 was
considered statistically significant.

Results

Forty eyes of 20 subjects with a mean age of 29.95+5.23 (range, 25-44) years were included in the study. The
study group consisted of 13 (65%) males and 7 (35%) females. The mean SE in the standard contact lens
group was -2.36x1.12 D, whereas that in the PCL group was 2.26+1.04 D, exhibiting no significant difference
(p=0.777). The eyes were all asymmetrical in biometrical features. After fitted a contact lens, both groups
were not different in mean SE (-0.25+0.12 in standard CL vs -0.22+0.20 in PCL, p=0.856). Groups were equal
in best corrected visual acuity (BCVA) in Snellen tests (0.98+0.10 in standard CL and 0.97+0.13, p=0.899).
Comparison of total and HOAs between the two groups with lens-free, PCL activated and deactivated was
shown in Table 1. In lens-free situation there was no statistically significant difference in terms of total and
HOAs in all pupil size. Total aberrations were slightly higher in Group 2 compared to Group 1 in all three
lens situations, but the differences were not statistically significant. Contrary to total aberrations, there was
a slight decrease in Group 2 compared to Group 1 in HOAs, which was not significant (except HOAs
measured at maximum pupil size in PCL activated).

Table 1
Comparison of total and high order aberrations between the two groups with lens-free, PCL activated and
deactivated.

Total aberrations HOAs
Group 1 Group 2 P Group 1 Group 2 P

3 mm pupil size

Lens-free 0.78+0.47 0.79+0.22 0.456 0.08+0.17 0.07+0.12 0.226
Activated 0.31+0.34 0.34+0.28 0.523 0.15+0.15 0.11+0.17 0.235
Deactivated 0.33+0.37 0.34+0.22 0.785 0.14+0.12 0.10+0.12 0.245
6 mm pupil size

Lens-free 30.36+10.33 30.21+£10.11 0.687 0.29+0.12 0.26+0.6 0.259
Activated 0.93+0.41 10.02+0.63 0.622 0.32+0.14 0.30£0.13 0.661
Deactivated 0.89+0.34 10.03+0.55 0.357 0.30+0.13 0.23+0.09 0.071
Maximum pupil size

Lens-free 40.37+10.88 40.30+10.47 0.899 0.45+0.21 0.40+0.13 0.442
Activated 10.14+0.51 10.38+0.71 0.244 0.41+0.23 0.42+0.15 0.841
Deactivated 10.12+0.44 10.37+0.75 0.201 0.44+0.19 0.37+0.15 0.231

HOAs: High-order aberrations
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Discussion

Acuvue® Oasys with Transitions™ is a relatively new PCL and there is no study in the literature
investigating the effect of PCLs on wavefront aberrations. This comparative study has shown that there is
no significant difference on total and HOAs between Oasys CL and Oasys with Transition PCLs.

Contact lenses are mostly transparent to visible light. In recent years, the contact lens industry has
advanced remarkably with the design of PCL, which adapt to intensity and wavelength of light. PCLs may
be useful for improving visual performance and reducing ocular fatigue, especially for drivers, artists, and
athletes who are exposed to variable illumination conditions. Erickson et al. reported better contrast
discrimination, visual performance, and better speed of visual recovery in bright sunlight with sport-tinted
contact lenses. (5) Recently, it has been reported that greater than 95% of subjects composed of neophyte
population were successfully fitted with the PCL based on comfort and vision and it provides advantages
among a variety of both indoor and outdoor situations. (4) Photochromic additive contact lenses reduce
the extent of positive dysphotopsia compared to non- PCL regardless of lens activation.

In a randomized controlled trial, all visual functions including glare disability, glare discomfort, and
photostress recovery time were significantly improved with the activated PCL versus the clear lens. The
authors reported that the photochromic feature improves individuals” abilities to cope with intense and
short wavelength light and provides a rapid visual recovery after photo stress. (6) Studies have shown that
PCL not only improved visual performance in the outdoors and in bright light conditions, but also
improved visual functions including photostress recovery, glare disability, glare discomfort, and chromatic
contrast in the indoors. (7) It has been shown that the effect of PCLs on nighttime and daytime driving
visual performance is non-inferior to non-photochromic soft contact lens and plano photochromic spectacle
lenses. (8)

The close relationship between ocular aberrations and visual performance has been investigated and well-
known. The effect of soft contact lenses on visual acuity and contrast sensitivity was investigated and it
was observed that visual performance was worse than rigid-gas permeable contact lenses. This situation
may be associated with induced wavefront aberrations. (9,10) High-order aberrations were found to be
significantly increased in the wavefront analysis in myopic soft contact lens wearers.(11) Decentration of
soft contact lens from pupil center, ocular surface deformation and interaction between tear film and
contact lens may induce wavefront aberrations. (12) In many studies tinted soft contact lenses have been
shown to reduce contrast sensitivity, lead night vision disturbances and visual field problems. (13,14)
Cosmetically, tinted soft contact lenses also increase HOAs and induce a reduction in optic quality under
both photopic and mesopic conditions. (15,16) Besides, it is well known that BCVA is a prognostic factor
for abberrations.(15) However, in this study it was found that both groups were similar in BCVA.

It is considered that structural deformations at the junctional zone between clear pupillary area and tinted
area may cause an increase in HOAs. (17) In the present study, we found that total wavefront aberrations
in all pupil size were not different in the PCL group compared to the non-photochromic soft contact lens
group. PCLs ensure a slight reduction in HOAs that were not statistically significant regardless of lens
activation. The inability of PCLs in both activated and deactivated situation to induce total and HOAs can
provide continuous clear vision in varying lighting conditions.

In a recent study by Recep et al. (18) have assessed the change in ocular aberrations after fitting a FCL.
They found that FCL did not influence ocular aberration in both phases (activated-inactivated.). This recent
study is different than their study. The two lenses with the same material but a photochromic feature in
one were compared. It is therefore valuable and is first to investigate the aberrations in the same material,
but a photochromic lens and we believe that its contribution to the literature is important. As
ophthalmologists know, there are great individual variations in ocular aberrations. The confounding effect
of individual differences was eliminated by comparing the two eyes of subjects. The comparison with the
non-photochromic soft contact lens with same material (Senofilcon A) enabled the study to better evaluate
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the effect of the photochromic feature. This study also has some limitations, such as the relatively small
sample size, and not evaluating the visual performance with objective or subjective methods.

Conclusions

In sum, in both the activated and deactivated situation, the PCL produces similar total and HOAs with the
non-photochromic soft contact lens. Therefore, PCLes may be preferred by individuals such as athletes,
artists, and drivers who work under bright lights or who need to maintain their visual performance
uninterruptedly in ambient illumination. Future large-sampled clinical studies will be needed to better
reveal the effect of PCL on ocular aberrations and visual performance.
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Amag: Bu calismanin amaci, iist solunum yolu &rneklerinde COVID-19 RT-PCR tetkiki negatif bulunan fakat tipik radyolojik bulgulari nedeniyle
COVID-19 pnémonisi olarak kabul edilen hastalarda COVID-19 antikor tetkiki sonuglarinin degerlendirilmesidir.

Gereg ve Yontemler: Hastanemizde yatirilan COVID-19 pnémonisi agisindan tipik bulgulari olan 28 hasta retrospektif olarak taranarak periferik kanda
ELISA yontemi ile SARS-CoV2 Total (IgM + IgG) ve IgG antikor diizeylerinin ¢alisildi. 10 hastanin yatis sirasinda PCR tetkiki pozitif (kesin COVID-19
pnomonisi), 18 hastanin ise PCR tetkiki negatif (olas1 COVID-19 pnémonisi) oldugu goriildii. Kontrol grubu olarak Kasim 2019-Mart 2020 tarihleri
arasinda, iilkemizde ilk COVID-19 hastasi tespit edilmeden &nce yatirilan ve radyolojik bulgular1 COVID-19 pnémonisi ile uyumlu olarak
degerlendirilen 10 hasta alindi (kontrol grubu).

Bulgular: Kontrol grubu olarak alinan hastalarin higbirinde COVID-19 antikoru tespit edilmezken, radyolojik olarak COVID-19 pnémonisi tanis: alan
28 hastanin 22 tanesinde (%78,6) antikor pozitif bulundu. Kesin COVID-19 pndmonisi olan hastalarin sadece 1 tanesinde antikor negatif bulundu. Bu
hastanin yaygin Non-Hodgkin Lenfoma tanisi ile halen kemoterapi almakta oldugu tespit edildi. Olas1 COVID-19 pnémonisi grubunda 5 hastada antikor
tespit edilmedi (%27,7). Bu hastalarin ikisinin multipl miyelom tanili oldugu, {i¢ hastanin ise 75 yas tizeri oldugu dikkati ¢ekti. Kesin ve olas1 COVID-19
gruplar1 arasinda ortalama total ve IgG antikor diizeyleri agisindan anlamli fark tespit edilmedi (sirasiyla total antikor diizeyleri 79,21+32,4 ve
72,98+36,95, p>0,05; IgG antikor diizeyleri 2,57+1,08 ve 2,84 + 0,9, p=0,6).

Sonug: Pandemi doneminde radyolojik olarak COVID-19 pnémonisi diistiniilen hastalarda gegirilmis COVID enfeksiyonu tanis1 icin COVID-19 antikor
diizeyleri kullamilabilir. Fakat, yash ve hematolojik malignite basta olmak {izere immunsupresyonu olan hastalarda yeterli antikor yaniti
olugsmayabilecegi, bu nedenle gegirilmis enfeksiyonu gostermenin giig olabilecegi akilda tutulmalidir.

Anahtar Kelimeler: COVID-19, Antikor, Tan

&

Abstract

Objective: The aim of this study is to evaluate the results of the COVID-19 antibody test in patients with negative COVID-19 RT-PCR (real-time-
polymerase chain reaction) tests but accepted as COVID-19 pneumonia due to typical radiological findings.

Materials and Methods: SARS-CoV2 Total (IgM + IgG) and IgG antibody levels were studied by ELISA method of 28 patients were screened
retrospectively with typical findings in terms of COVID-19 pneumonia. 10 of them had positive PCR examination (definite COVID-19 pneumonia), 18
had negative PCR examination (possible COVID-19 pneumonia). As the control group, 10 patients before the first COVID19 patient was detected in our
country whose radiological findings were evaluated as compatible with COVID-19 pneumonia were included.

Results: While no COVID-19 antibody was detected in any of the patients included in the control group. Antibody was negative in only 1 of the patients
with definite COVID-19 pneumonia. It was determined that this patient was still receiving chemotherapy with the diagnosis of diffuse Non-Hodgkin
Lymphoma. In the probable COVID-19 pneumonia group, no antibodies were detected in 5 patients (27.7%). Two of these patients were diagnosed with
multiple myeloma, and three patients were over 75 years of age. There was no significant difference between the definite and probable COVID-19 groups
in terms of mean total and IgG antibody levels (total antibody levels 79.21+32.4 and 72.98+36.95, p>0.05; IgG antibody levels 2.57+1.08 and 2.84 + 0.9,
p=0.6 respectively).

Conclusion: COVID-19 antibody levels can be used for the diagnosis of COVID-19 infection in patients with radiologically suspected COVID-19
pneumonia. However, it should be kept in mind that adequate antibody response may not occur in elderly and immunosuppressed patients, it may be
difficult to show a previous infection.
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Giris

Severe Acute Respiratory Syndrom-Coronavirus-2 (SARS-CoV-2), Aralik 2019’da Cin’in Wuhan kentinde
ortaya ¢ikan ve 11 Mart 2020’de tiim diinyada Koronaviriis hastaligi 2019 (COVID-19) pandemisi ilan
edilmesine yol agan bir viriistiir (1). Eyliil 2022 tarihine kadar 606.459.140 vaka dogrulanmis ve 6.495.110
oliim rapor edilmistir (2). Viriisiin insan viicudundaki inkiibasyon siiresi 2-14 giin arasinda olmakla
birlikte genelde ilk haftada bulasicilik gostermektedir (3). En sik goriilen semptomlar ates, oksiiriik, bas
agrisi, halsizlik, kas agrisi, nefes darligi karin agris1i ve ishal olup asemptomatik seyredebildigi de
bildirilmistir (3-5). Ust solunum yolu tutulumundan pnémoni, sepsis ve Acute respiratory distress
sendromuna (ARDS) uzanan klinik tabloda kendini gosteren viriisiin laboratuar bulgularinda lenfopeni,
C-reaktif protein (CRP), prokalsitonin, d-dimer, ferritin, laktat dehidrogenaz (LDH), interlokin-6 (IL-6) gibi
inflamatuar belirteglerinde artis tespit edilmektedir (3,6). Tarif edilen klinik ve laboratuar belirte¢ler SARS-
CoV-2’ye spesifik olmay1p diger viral enfeksiyonlarda da goriilebilmektedir.

COVID-19 pnomonisinde erken dénemde akciger grafisi normal bulunabildigi icin, toraks bilgisayarl
tomografi (BT) daha duyarli bir yontem olarak pandemi boyunca stipheli hastalarda uygulanmistir (3).
COVID-19 Revers-Transkriptaz Polimeraz Zincir Reaksiyonu (RT-PCR) pozitifligi olan hastalarda cekilen
toraks BT'nin sensitivitesi %97 olup, RT-PCR sonucu negatif olan hastalarda %75 oraninda COVID-19
pnomonisi diistindiiriir bulgular saptanmistir (7). Diisiik doz ve kontrast vermeden c¢ekilen toraks BT
goriintiilerinde siklikla bilateral, periferal yerlesimli posterior ve bazal segmentlerde daha yogun olmak
iizere yamali tutulumlu buzlu cam dansitesinde lezyonlar izlenmis olup hava bronkogrami igeren
konsolidasyon ve kaldirim tasi manzarasi da goriilebilmektedir (7,8). Ciddi COVID-19 pndmonisi
vakalarinda akcigerin tiim loblarmi etkileyip yaygin alveolar hasar ile karsimiza c¢ikmaktadir (3,9).
Pnomoninin iyilesme safhasinda ise ters halo bulgusu ve fibrotik bantlar goriilebilir (3). Akciger
gortintiilemesindeki bu bulgular SARS, Middle East Respiratory Sendrom (MERS) gibi diger coronaviriis
tiplerinde, influenza, parainfluenza, adenoviriis, RSV'de (Respiratuar sinsityal viriisii), pnomokok,
mikoplazma tiirlerinde karsimiza ¢ikabilmekte olup pulmoner 6dem, ARDS, organize pnodmoni, alveolar
hemoraji, interstisyel akciger hastalarinda da goriilebilmektedir (10,11). Dolayisiyla hem klinik ve
laboratuvar hem de radyolojik bulgular COVID-19 pndmonisi ile benzerlik gostermekte olup hastaligin
kesin tanisinda molekiiler testler ile birlikte degerlendirilmektedir.

Real time niikleik asit zincir reaksiyonu (RT-PCR) COVID-19 tanisi i¢in standart molekiiler tan1 yontemi
olarak kullanilmaktadir (12). Nazofarenks ve iist solunum yollarinda pozitifligi gosterme orani %32-93
olarak gosterilmis olup hastalardan kombine burun/bogaz siiriintiisii rutin olarak uygulanmaktadir (13).
Fakat RT-PCR testinin dogrulugu numunenin tiiriine, alinma sekline, hastaligin evresine gore
degismektedir (14,15). Radyolojik goriintiileme bulgular: tipik akciger tutulumu ile uyumlu bulunan
COVID-19 hastalarinda RT-PCR siiriintii 6rneklerinin yanls negatif olarak sonuglanabildigi bilinmektedir
ve tekrarlayan 6rnek alimlarinda COVID-19 RT-PCR pozitifligi tespit edilmektedir (1,16). Bu nedenle RT-
PCR yo6nteminin disinda hastanin SARS-CoV-2 spesifik antikor diizeylerinin belirlenmesiyle taniya
yardimci olunmast amaclanmigtir. Enzyme-Linked ImmunoSorbent Assay (ELISA),
immiinokromatografik, lateral akis immiinoassay, kemiliiminesans mikropartikiill immunoassay
yontemleriyle Serum IgG (immiinoglobulin) ve IgM diizeyleri tespit edilmis ve gegirilmekte olan COVID-
19 ve gecirilmis COVID-19 hastalarin1 belirlemekte kullanilmistir (12,13).

Yapilan caligmalarda IgG, IgM diizeyleri ile RT-PCR ve radyolojik bulgular birlikte degerlendirildiginde
COVID-19 tanisinin konmasinda ¢ok daha yiiksek oranlara ulasilabildigi gosterilmistir (1,12).

Bu calismanin amaci, iist solunum yolu érneklerinde COVID-19 RT-PCR tetkiki negatif bulunan fakat tipik
radyolojik bulgulari nedeniyle COVID-19 pnémonisi olarak kabul edilen hastalarda COVID-19 antikor
tetkiki sonuglarinin degerlendirilmesidir.
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Gere¢ ve Yontemler
Calisma Popiilasyonu

Calismada Kocaeli Universitesi Tip Fakiiltesi Gogiis Hastaliklar1 servisinde kesin veya olast COVID-19
pnémonisi tars ile yatirilan hastalarin verileri retrospektif olarak degerlendirildi. ilk grup hasta klinik ve
radyolojik bulgular1t COVID-19 pnémonisi ile uyumlu ve nazofarengeal siiriintii ile alinan COVID-19 RT-
PCR testleri pozitif bulunan hastalard (kesin COVID-19 pndémonisi). Ikinci grup hasta klinik ve radyolojik
bulgular1 COVID-19 pnémonisi ile uyumlu fakat rekiirren alman COVID RT-PCR testleri negatif
sonuglanan hastalard1 (olast COVID-19 pnomonisi). Kontrol grubu ise COVID-19 pandemi donemi
oncesinde pnoémoni tanisi ile yatan, retrospektif olarak degerlendirilen radyolojik bulgular1 COVID-19
pnoémonisi tutulumuna benzeyen fakat nazofarengeal siiriintiide COVID-19 PCR bakilmamis hastalardan
olusturuldu (kontrol grubu).

Calisma hakkinda Helsinki ilkeler Deklarasyonuna uyularak sozlii bilgilendirme yapildiktan sonra
calismaya katilmay1 kabul eden 28 hastadan yazili aydinlatilmis onam formu alindi, olgu rapor formlar
dolduruldu. Calismamiz Kocaeli Universitesi Etik Kurul'u tarafindan onaylandiktan sonra veri toplama ve
analiz etme stireci bagland1 (GOKAEK- 2020/177).

Calismaya dahil edilmesi uygun goriilen olas1 COVID-19 hastalari ile kesin COVID-19 hastalar1 tani1 ve
tedavi siirecinden en az 30 giin sonra olmak iizere tekrar hastaneye cagrilarak antikor diizeylerine
bakilmak igin kan ornekleri alindi. Kontrol grubu olarak belirlenen, pandemi ilan edilmeden &nce
hastanede yatarak tedavi goren viral pnomonili hastalarin kan 6rnekleri tan1 almalarindan 3-4 ay sonrasina
denk gelmekteydi. Bu 3 grup hastanin olgu rapor formunda yer alan demografik bilgileri, hastalik gecirme
tarihleri ve diger ulusal asilama programindaki asilar ve risk grubundaki hastalarin pnémokok asisi, grip
asis1 bilgileri kaydedildi.

Antikor Ol¢iimii

Calismaya dahil olan hastalarda periferik kanda SARS-CoV-2 Total (IgG+IgM) ve IgG antikor diizeyleri
calisild1. Total antikor diizeyleri Cobas (Roche) cihazinda Elecsys® Anti-SARS-CoV-2 kiti kullanilarak, IgG
antikoru diizeyleri ise SARS-CoV-2 Elisa kiti (Euroimmun) kullanilarak belirlendi.

Hastalarin kanlar1 viroloji laboratuarinda 10 dakika 400xg’de santrifiij edildi ve serum ayristirildi. Elde
edilen serumlar mikrosantrifiij tiiplerinde -80 santigrat derecede derin dondurucuda saklandi. Calisma
ginii geldiginde tiim numuneler oda 1sisina getirildikten sonra seyreltilerek COVID-19 rekombinant
proteinleri ile kaplanmis pleyt kuyucuklarina konuldu ve 30 dakika inkiibe edildi. Sonrasinda yikama
soliisyonu ile 5 kere yikanarak HRP isaretli Anti-hIG Tracer antikor ilave edilerek tekrar inkiibasyon ve
yikama asamalarindan gegti. Substrat ve stop soliisyon eklenerek ELISA pleyt okuyucusunda 450nm dalga
boyunda 10 dakika icerisinde okuma yapildi.

istatiksel Analiz

Tim istatistiksel analizler, IBM SPSS for Windows siiriim 16.0 (SPSS, Chicago, IL, ABD) kullanilarak
yapildi. Siirekli degiskenler ortalama + standart sapma (SD), kategorik degiskenler sayim (yiizde) olarak
ifade edildi. Siirekli degiskenlerin karsilagtirilmasinda One Way ANOVA testi kullanildi. Kategorik
degiskenlerin gruplar arasinda karsilagtirilmast ki-kare testi ile yapildi. Iki tarafli p degerinin p<0,05 olmasi
istatistiksel olarak anlamli kabul edildi.

Bulgular

Calismaya katilan, kontrol grubu olarak belirledigimiz grup; tilkemizde ilk vakanin tespit edildigi 11 Mart
2020 tarihinden once servisimizde yatarak pnomoni tedavisi gormiis, klinik ve radyolojik olarak COVID-
19 pnomonisi ile benzerlik gostermis olan 10 hastadan olusmaktaydi. O dénemde COVID-19 RT-PCR
ornegi alinmamis olan bu hastalarin hi¢birinde Total (IgG+IgM) ve IgG antikor pozitifligi saptanmadi.
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Calismaya hasta grubu olarak dahil edilen toplam 28 kisiden 18 tanesi olasi, 10 tanesi ise kesin COVID-19
pnomonisi olarak kabul edilen hastalardi. Olas1t COVID-19 pnomoni hasta grubunun yas ortalamas: 58+14
olarak saptanmis olup, 10 tanesi kadin, 8 tanesi erkekti. Kesin COVID-19 pnémoni hasta grubunun yas
ortalamas1 48+14 ve 5 kadin, 5 erkek hastadan olusmaktaydi. Hastalarin demografik ozellikleri ve
komorbiditeleri Tablo 1'de gosterilmistir.

Tablo 1
Demografik Ozellikler
Demografik ozellikler Kesin CO;/:B-M grubu Olas1 COX:;)S-D grubu
Yas, ortalama, yil 48+14 58+14
Cinsiyet
Kadin 5 10
Erkek 5 8
Komorbiditeler
DM 3 5
HT 2 7
KAH 0 5
KKY 0 2
KBY 0 2
Astim 2 1
Hematolojik malignite 1 2
Solid organ malignitesi 0 2

DM, Diabetes mellitus; HT, Hipertansiyon; KAH, Koroner arter hastaligs;
KKY, Konjestif kalp yetmezligi; KBY, Kronik bobrek yetmezligi

Olas1 COVID-19 pnémonisi olarak kabul edilen 18 hastanin periferik kanda bakilan SARS-CoV-2 Total
(IgG+ IgM) antikor pozitiflik oran1 %72 (n=13) saptandi. Total antikor pozitifligi olan her hastanin IgG
degeri pozitif olarak bulundu. 5 hastada Total ve IgG antikor diizeyi limit degerin altinda saptanarak
negatif olarak sonuglandi. Bu hastalarin 2si erkek, 3ii kadin idi. Total (IgG+IgM) antikor diizeyi negatif
sonuglanan 5 hastanin yas ortalamasi 69 olup, 3 hasta 75 yas ve {izerindeydi. Olas1 COVID-19 pnémonili
hasta grubunun antikor sonuglar1 Tablo 2 ve 3'te gosterilmistir.

Tablo 2
Antikor Sonuglar1

Kesin COVID-19 Olas1 COVID-19

pnoémoni grubu pnoémoni grubu Kontrol grubu
(n=10) (n=18) (n=10)
Total (IgG+IgM) pozitif 9 13 0
Total (IgG+IgM) negatif 1 5 10

Kesin COVID-19 pnomonisi olarak kabul edilen 10 hastanin 9 tanesinde Total (IgG+IgM) pozitif bulunmus
olup sadece 59 yasindaki 1 erkek hastada antikor negatif olarak saptanmistir. Bu hastanin komorbid
hastalik olarak sadece Non-Hodgkin Lenfoma tanisi tespit edilmistir. Kesin COVID-19 pnomonili hasta
grubunun antikor sonuglar1 Tablo 2 ve 4'te gosterilmistir.
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Kesin COVID-19 pnomoni grubu ile olas1t COVID-19 pnémoni grubu arasinda total ve IgG antikor
seviyeleri agisindan istatistiksel anlamli bir fark tespit edilmedi (sirasiyla total antikor diizeyleri 79,21+32,4
ve 72,98+36,95, p>0,05; IgG antikor diizeyleri 2,57+1,08 ve 2,84 + 0,9, p=0,6).

Tablo 3

Olas1 COVID-19 Pnémonili Hasta Grubu

Antikor Sonucu

Total (IgG+IgM) IgG
Hasta Numaras1 Yas Cinsiyet Deger Sonug Deger Sonug
Hasta 1 66 Erkek 50,56 Pozitif 3,285 Pozitif
Hasta 2 36 Kadin 62,38 Pozitif 1,703 Pozitif
Hasta 3 74 Erkek 0,081 Negatif - -
Hasta 4 41 Kadin 140,1 Pozitif 1,032 Pozitif
Hasta 5 84 Kadin 0,082 Negatif - -
Hasta 6 70 Kadin 108,9 Pozitif - -
Hasta 7 33 Erkek 108,1 Pozitif 2,526 Pozitif
Hasta 8 67 Erkek 105 Pozitif 3,616 Pozitif
Hasta 9 57 Erkek 40,79 Pozitif 3,509 Pozitif
Hasta 10 76 Kadin 0,098 Negatif - -
Hasta 11 65 Erkek 73,14 Pozitif 3,281 Pozitif
Hasta 12 54 Kadin 41,36 Pozitif 2,986 Pozitif
Hasta 13 36 Erkek 106,4 Pozitif 3,548 Pozitif
Hasta 14 55 Kadin 0,082 Negatif - -
Hasta 15 60 Erkek 0,086 Negatif - -
Hasta 16 69 Erkek 59,82 Pozitif 3,796 Pozitif
Hasta 17 48 Erkek 26,85 Pozitif 1,962 Pozitif
Hasta 18 60 Kadin 25,42 Pozitif - -
Total (IgG+IgM) antikor test sonucu negatif olan hastalarin IgG antikor sonuglari ¢alisilmayip (-) olarak
gOsterilmistir.
Tablo 4

Kesin COVID-19 Pnémonili Hasta Grubu

Antikor Sonucu

Total (IgG+IgM) IgG

Hasta Numaras1 Yas Cinsiyet Deger Sonug Deger Sonug
Hasta 19 64 Kadin 21,6 Pozitif 3,583 Pozitif
Hasta 20 33 Kadin 126,1 Pozitif 1,196 Pozitif
Hasta 21 48 Erkek 78,21 Pozitif 3,026 Pozitif
Hasta 22 59 Erkek 0,091 Negatif - -
Hasta 23 36 Erkek 82,82 Pozitif Negatif Negatif
Hasta 24 45 Erkek 112,1 Pozitif 0,945 Borderline
Hasta 25 30 Kadin 39,2 Pozitif 2,51 Pozitif
Hasta 26 63 Kadin 77,81 Pozitif 3,783 Pozitif
Hasta 27 70 Erkek 82,72 Pozitif 3,427 Pozitif
Hasta 28 41 Kadin 92,36 Pozitif 2,078 Pozitif

Total (IgG+IgM) antikor test sonucu negatif olan hastalarin IgG antikor sonuglari ¢alisilmayip (-) olarak

gosterilmistir.
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Tartisma

COVID-19 pnémonisinin tipik radyolojik bulgular: tespit edilen fakat tan1 aninda RT-PCR negatif bulunan
hastalarin %72’sinde antikor pozitifligi tespit edilmistir. Antikor negatif bulunan hastalarin ileri yas ve
komorbiditelere sahip hastalar oldugu izlenmis olup, pandemi déneminde, COVID-19 pnomonisi
diistintiliip COVID RT-PCR negatif bulunan hastalarda tani igin radyoloji ve antikor diizeyleri
degerlendirmelerinin oldukga yararli oldugu diistiniilmiistiir.

COVID-19 pandemisi basladiktan sonra, hastaligin nazofarenks, orofarenks, balgam, derin trakeal
aspirasyon, bronkoalveolar lavaj gibi bolgelerden siiriintii ile COVID RT-PCR bakilarak tan1 konmasi fakat
bu tetkiklerin sensitivite ve spesifite degerlerinin %100 olmamas: tiim saglik calisanlarin alternatif ve
destekleyici tan1 yontemlerinin arastirilmasi konusunda harekete gegirmistir.

Bu yontemlerden pandeminin bagindan beri destekleyici tan1 yontemi olabilmesi agisindan SARS-CoV-2
total antikor (IgG+IgM), IgG ve IgM diizeyleri arastirilmis, korelasyon olup olmadigr incelenmistir.
Calismalar sonucu COVID RT-PCR sonucu pozitif saptanan hastalarda hastaligin ilk haftasinda erken
doénemde alinan serum 6rneklerinde antikor saptanamayip yanlis negatif sonug verme ihtimali varken total
antikor, IgM ve IgG antikor olusma medyan siiresi, 11, 12 ve 14 giin olarak saptanmuistir (1,17). Antikor
olusumunun en erken 7-11 giin arasinda baslamas: tek basina tani koymada bu antikorlarm kullaniminm
kisitlayip akut hastalik doneminde tek basina kullanilamayacag: ileri stirtilmiistiir (17). Fakat giinler
ilerledikce antikor olusma ytiizdesi artarak gegirilmis COVID-19 hastaligin1 gosterme orani artmaktadir ve
Total antikor pozitiflik orani 15 giin igerisinde %100’e yiikselip, IgG diizeyinin ortalama 30 giin sonra
kanda en yiiksek diizeye ulastig1 goriilmiistiir (1,18). IgG pozitifliginin ne kadar siire devam ettigi ile ilgili
net bilgi olmamakla birlikte incelenen calismalarda hastalik baslangicindan en geg 13 hafta sonrasinda
antikor diizeyi bakilarak hala pozitif oldugu goriilmiistiir (1). IgM’in ilk 3 haftada en yiiksek diizeyine
ulasip sonrasinda diisiise gectigi ve 12. haftada kandan kayboldugu saptanmistir (18). 68 ¢alismanin yer
aldig1 bir meta analizde, COVID-19 tanisim1 dogrulamak amaciyla bakilan IgG, IgM ve IgA antikorlarinin
tek veya ikili kombinasyonlar: incelenmis; antikor testlerinin her birinin spesifite oranlari %98-%100
arasinda bulunmustur (19). Antikor kombinasyonlarindan en yiiksek sensitivite oranina sahip olan grubun
%79 ile tek basimna IgG veya tek basina IgM pozitifligi oldugu tespit edilmistir (19).

Hastaligin erken déneminde antikorlar heniiz olusmadig1 icin yanlis negatif sonuclar goriilebilirken;
interferon, nonspesifik IgM ve romatoid faktor varliginda yanhs pozitif sonuglara ulasilabilmektedir
(18,20).

Bu nedenle yaptigimiz calismada olasi ve kesin COVID-19 hasta grubundan hastalik baslangicindan en az
30 giin sonra alinan kandan Total SARS-CoV-2 antikor ve IgG antikor diizeyleri bakilmistir.

Calismamizda; ilk COVID-19 vakasi ortaya ¢ikmadan dnce hastanede yatan kontrol grubunun higbirinde
SARS-CoV-2 antikoru tespit edilemedi. Olas1 COVID-19 pnémonisi grubunda antikor diizeyleri negatif
sonuglanan 5 hastanin da DM (diabetes mellitus), HT (hipertansiyon), KAH (koroner arter hastaligi),
KOAH (kronik obstriiktif akciger hastaligr), KKY (konjestif kalp yetmezligi) gibi hastaliklardan en az 2
tanesine sahip oldugu, aralarindan 2 tanesinin hematolojik malignite olarak multiple myelom tanismna
sahip immiinsiiprese hasta oldugu goriildii. Kesin COVID-19 pnémonisi grubundan sadece 1 tanesinin
antikor diizeyi negatif olarak sonug¢lanmis olup bu hastanin Non-Hodgkin Lenfoma tanili hasta oldugu,
aktif kemoterapi almasi nedeniyle immdiinsiiprese oldugu tespit edildi.

Calismanin sonuglan incelendiginde SARS-CoV-2 antikor saptanamayan hastalarda yanlis negatiflik
sebepleri diisiik antikor konsantrasyonu, IgM diizeylerinin diismeye baslamasi ve dolayisiyla Total
(IgM+IgG) antikorda saptanamamasi, ileri yasta ve immiinsiiprese hastalar olmalari ve antikor olusturma
oranlarinin azalmasi olarak soylenebilir.

Calismamizin bazi kisithliklari mevcuttur. Bunlarin ilki ¢alismanin retrospektif olmasi nedeniyle
literatiirdeki bazi calismalar gibi hastaligin baslangici ile ilerleyen giinler arasindaki antikor diizey
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farklarinin, pik, plato ve diisiis giinlerinin tespit edilememis olmasidir (21). Fakat ¢alismanin amacinin
gecirilmis COVID enfeksiyonunu gostermek ve diger tani yontemleri ile korelasyonunu ortaya koymak
olmasi nedeniyle antikor diizeylerinin ayrintili analizine ihtiya¢ olmadig diistiniilmiistiir.

Ayrica SARS-CoV-2 viriisiiniin yapisindaki bazi proteinler SARS-CoV, MERS-CoV gibi diger coronaviriis
cesitleriyle benzer yapida olup ELISA yo6ntemi ile antikor diizeyleri bakilirken ¢apraz reaksiyona sebep
olabilecegi kanitlanmistir (22). Calismaya dahil edilen hastalara COVID RT-PCR bakilirken diger solunum
yolu coronaviriislerine yonelik tarama yapilmadig: i¢in ¢calismamizdaki olasi yanhs pozitiflik oranlar
tespit edilememistir. Bununla birlikte, pandemi déneminde toplumda COVID-19 enfeksiyon siklig
oldukga yiiksek seyrederken, RT-PCR pozitif bulunan hastalarin diger coronaviriislerden ok SARS-CoV-
2 viriisii olma olasiliginin yiiksek oldugu da kabul edilmelidir.

Calismamizda bir diger kisitlayici faktor ise ¢alismanin az sayida hasta igermesi ve sadece hastanede yatis
gerektiren hastalarin dahil edilmesidir. Radyolojik olarak tipik COVID-19 pnémonisi olan hastalar dahil
edildigi i¢cin hastalarin tiimii yatan hastalardan olusmustur.

Bu kisithliklarin yaninda, ¢alisma yapilirken iilkemizde as1 uygulamalarinin baglamamis olmasi nedeniyle
antikor pozitifliklerinin gegirilmis COVID-19 infeksiyonunu gostermek acgisindan daha degerli oldugu, as
ile antikor sonuglarmin degismemis olmasi nedeniyle de bu {i¢ tan1 yontemi karsilastirmak agisindan
onemli oldugu distiniilmektedir.

Tan1 yontemlerinin birlikte kullanilmasinin kesin tan1 oranlarini artiracagi kesindir fakat yukarida da ifade
edildigi gibi antikor diizeyi degerlendirmenin erken dénemde hastalik tanisi acisindan yarari kisithdir. Bu
donemde radyoloji ve RT-PCR tetkiklerinin birlikte kullanilmasi tan1 sansini artirmaktadir. Calismamizda
RT-PCR negatif bulunan hastalarda radyolojik giivenirlik %72 olarak bulunmustur. Radyoloji uyumlu
bulunup antikor tespit edilmeyen hastalarin da yash ve immunsupresif bireyler oldugu dikkat ¢ekmistir.
Bu nedenle, pandemi déneminde tipik COVID-19 pnomonisi radyoloji bulgular: olan hastalarin, RT-PCR
negatif bulunsalar bile COVID-19 pnomonisi olarak kabul edilebilecekleri diisiiniilmektedir. Elbette,
COVID-19 dist viral pnomonilerin ve enfeksiyon disi sebeplerin benzer radyolojik bulgulara sebep
olabilecegi unutulmamalidir. Ozellikle pandeminin siddetinin azaldigi dénemlerde ve benzer radyolojik
bulgular1 olusturabilecek komorbid hastaligi olanlarda radyolojik bulgular daha dikkatle
yorumlanmalidir.

Sonuclar

Sonug olarak, pandemi déneminde tipik COVID-19 pnémonisi radyoloji bulgular1 olan hastalarin, RT-PCR
negatif bulunsalar bile COVID-19 pnomonisi olarak kabul edilebilecekleri diistiniilmektedir. Pandemi
doneminde radyolojik olarak COVID-19 pnomonisi diisiiniilen hastalarda gegirilmis COVID-19
enfeksiyonu tanisi igin COVID-19 antikor diizeyleri kullanilabilir. Bununla birlikte, yash ve hematolojik
malignite basta olmak tizere immunsupresyonu olan hastalarda yeterli antikor yanit1 olusmayabilecegi, bu
nedenle gecirilmis enfeksiyonu géstermenin gii¢ olabilecegi akilda tutulmalidir.

Etik Kurul Onamz: Calisma Kocaeli Universitesi Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu tarafindan 18 Haziran 2020 tarih ve 2020/177 sayili karar ile onaylanmaistir.

Bilgilendirilmis Onam: Katilimcilardan yazili onam alinmustir.
Cikar Catismasi: Yazarlar gikar catismasi beyan etmemislerdir.
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Abstract

Objective: In this study, it was aimed to analyze the demographic characteristics, mortality rates, hospitalization rates, and causes of trauma in
pediatric patients admitted to the emergency department with head trauma.

Materials and Methods: Pediatric patients admitted to a university hospital emergency department (tertiary emergency service) between 01.01.2015
and 31.12.2020 due to head trauma were included in this study. Demographic data of the patients, computed tomography reports of the heads,
inpatient to departments or intensive care units, discharge status, Glasgow Coma Scores, and Glasgow Outcome Scores were evaluated retrospectively
and statistically analyzed.

Results: 691 patients were included in the study. The median age of the patients was 7.7 years (IQR: 4.2-13.1). It was observed that the most common
age range for head trauma was 10-14 years (early adolescence). The most common cause of head trauma was falling (n=501, 72.5%). According to GCS,
the most common cause of severe trauma was traffic accidents (n=8, 72.7%).

Conclusion: In our study; Contrary to the literature, it has been determined that head trauma occurs most frequently in the 10-14 age group. In our
study, we found that the most common cause of head trauma was falling, but the most common cause of death was traffic accidents.

Keywords: Craniocerebral Trauma, Emergency Service, Intracranial Hemorrhages, Trauma Centers, Pediatric Emergency Medicine

&
Oz
Amag: Bu ¢aligmadan acil servise kafa travmasi nedeniyle bagvuran pediatrik hastalarin demografik 6zelliklerinin analizi, mortalite oranlari, hastaneye
yatis oranlar1 ve travma nedenlerinin belirlenmesi amaglanmustir.
Gereg ve Yontemler: Bu ¢alismaya, 01.01.2015-31.12.2020 tarihleri arasinda bir iiniversite hastanesi acil servisine (iigiincii basamak acil servis) kafa
travmasi nedeniyle bagvuran pediatrik hastalar alindi. Hastalarin demografik verileri, bilgisayarli beyin tomografisi raporlari, yattig: servis ya da
yogun bakimlar, taburculuk durumlari, Glaskow Koma Skor’lar1, Glaskow Sonug Skor’lar1 geriye doniik degerlendirildi ve istatistiksel olarak analiz
edildi.
Bulgular: Calismaya 691 hasta dahil edildi. Hastalarin yas ortancas1 7,7 yildi (IQR: 4,2-13,1). Kafa travmasinin en sik goriildiigii yas araliginin 10-14
yas (erken adolesan) oldugu goriildii. Kafa travmasina en sik neden olan durumun diigme oldugu goriildii (n=501, %72,5). GKS'ye gore agir travmaya
en sik sebep olan nedenin trafik kazalar1 oldugu goriildii (n=8, %72,7).
Sonug: Bizim ¢alismamizda; literatiirden farkli olarak kafa travmasimnin en sik 10-14 yas grubunda meydana geldigi tespit edilmistir. Calismamizda
kafa travmasinin en sik nedeninin diisme oldugunu fakat en sik 6liim nedeninin trafik kazalar1 oldugunu tespit ettik.

Anahtar Kelimeler: Kafa Travmasi, Acil Servis, Kafa igi Kanama, Travma Merkezi, Pediatrik Acil Tip

Atif/Cite as: Dams F., Danus A. Demographic Analysis of Pediatric Patients Presenting To the Emergency Department with Head Trauma. Abant
Med J. 2023; 12(2): 4-5. doi:10.47493/abantmed;j.1284334

Copyright © Published by Bolu Abant Izzet Baysal University, Since 2022 — Bolu

“Sorumlu Yazar (Corresponding Author): Faruk Dans, e-mail: farukdanis@gmail.com

This work is licensed under a Creative Commons Attribution 4.0 International Licensg]



https://orcid.org/0000-0001-8722-5402
https://orcid.org/0000-0003-0962-2116

Demographic Analysis of Pediatric Patients Presenting to the Emergency Department with Head Trauma

Introduction

Head traumas in the pediatric age group constitute an important part of admissions to emergency services.
In the United States, approximately 600.000 patients aged 18 and under apply to emergency services each
year. Approximately 60000 of these patients are hospitalized and 7400 children are lost because of this (1-
3). According to the results of a recent study in England; between 2000 and 2011, there was a 10% increase
in the number of patients with head trauma admitted to emergency services, but the number of patients
who underwent surgery and had a traumatic brain injury (ITBI) remained stable (4). It is thought that the
number of patients admitted to the emergency services due to head trauma in the childhood age group is
high in our country, causing serious mortality and morbidity. In a study conducted in Turkey in 2010, it
was determined that most of the head traumas in childhood are simple traumas and the most common
etiological factors are falling and traffic accidents (5).

Minor head injuries are common in childhood and do not require any medical or surgical treatment.
However, head trauma in infancy and childhood is the single most common cause of death and permanent
disability. Measurable deficits occur even after mild to moderate head injury but are significantly greater
after a serious injury. It includes cognitive and motor disorders, impaired attention, and psychiatric
disorders.

Early recognition and proper management of patients with severe head trauma by physicians are extremely
important in terms of reducing morbidity and mortality. Most of the patients who are admitted to the
emergency department have minor head traumas (MHT) that do not cause obvious clinical symptoms and
signs. In contrast, a small proportion of many patients with MHT have intracranial pathology that requires
surgical intervention. For this reason, the approach to head trauma for physicians working in the
emergency department can be quite complex and sometimes challenging (6). For this reason, for patients
who applied to the emergency department; the mechanism of the trauma should be evaluated in terms of
clinical findings and intracranial pathologies to occur, whether patients need surgical treatment should be
determined early and complications should be determined quickly. Detection of intracranial damage as
soon as possible in patients with head trauma depends on the good determination of risk factors that may
cause intracranial damage. In patients with intracranial damage, not being able to make a diagnosis
immediately may cause problems, and also multiple laboratory and imaging studies may delay the
diagnosis of other life-threatening organ injuries, causing time loss and unnecessary expenses (7).

Emergency departments are where the first evaluation of traumatized children is performed. For this
reason, it is important that standard trauma protocols are accepted and that the emergency team evaluates
the traumatized child with these protocols. The lack of knowledge of the anatomical and physiological
differences between pediatric patients and adults and the lack of clinical experience in emergency
management are the two main problems in the approach to pediatric head trauma patients” management.
These existing problems may cause permanent disability and death due to inadequate diagnosis and
treatment. So, it is important that standard trauma protocols are accepted and that the emergency team
evaluates the traumatized child with these protocols. Determining the demographic characteristics of the
patients who applied to the emergency service is an important step in creating these protocols.

The primary outcome of the related study is to determine the demographic characteristics and mortality
rates of pediatric patients brought to a university hospital emergency department due to head trauma. The
secondary outcome is to reveal the computed tomography results, hospitalization rates (intensive care and
service admission), operation rates, and Glasgow Outcome Scores of the patients included in the present
study.
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Materials and Methods
Study Design

The present study was carried out with the permission of Bolu Abant izzet Baysal University Faculty of
Medicine Ethics Committee (Date:22/03/2022-Decision No0:2022/75). The study was realized within the
framework of the Helsinki Declaration principles and ethical rules.

Selection of the Participants

All patients with head trauma under the age of 18 who applied to izzet Baysal Training and Research
Hospital Emergency Department between 01.01.2016 - 31.12.2020 and were treated as outpatients or
inpatients were included in the study. The cases were grouped as 0-2 years (infancy), 3-5 years (game child),
6-9 years (school child), 10-14 years (early adolescence), and 14-18 years (late adolescent).

Measurements and Outcomes

Demographic data, computed tomography of head (CTH) results, and clinical outcomes of the patients
were evaluated retrospectively. Patients whose file data cannot be reached will be excluded from the study.
Demographic information of the patients, comorbidities, if any, admission Glasgow Coma Scale (GCS),
neurological examination results, mechanism of trauma, other system injuries, radiological imaging results,
surgical interventions if performed, hospitalization, and outcomes of patients treated were collected.

Regarding the severity of the head trauma, the patients were classified as a mild head injury is defined as
GCS score of 13-15, moderate head injury as GCS 9-12, and severe head injury as GCS 8 or less (8).

The Glasgow Outcome Score (GOS) is an outcome scale that classifies patients with brain injury according
to the objective degree of recovery (9).

GOS;

1. Death: Severe injury or death without recovery of consciousness

2. Persistent vegetative state: Severe damage with a prolonged state of unresponsiveness and a lack
of higher mental functions

3. Severe disability: Severe injury with permanent need for help with daily living

4. Moderate disability: No need for assistance in everyday life, employment is possible but may require
special equipment.

5. Low disability: Light damage with minor neurological and psychological deficits.

Statistical Analysis

SPSS version 25.0 (SPSS Inc., Chicago, Illinois, USA) package program was used for data analysis in the
present study. Descriptive data on the sociodemographic and clinical information of the patients are given
as n and % or median, interquartile range (IQR) tables. The Kolmogorov-Smirnov test was performed to
see if it was normally distributed. Frequency distributions and crosstabs were used as analysis methods.
Later, these tables were converted to graphics in the same package program.

Results

A total of 782 patients were admitted to the emergency clinic during the study. 91 of these patients were
excluded from the study due to incomplete data. As a result, 691 patients were included in the statistical
analysis. Of the patients, 264 (38.2%) were female and 427 (61.8%) were male. The median age of the patients
was 7.7 years (IQR: 4.2-13.1). Considering the age distribution of the patients included in the study; The
most common age group for trauma was early adolescence with 203 patients (29.4%). The distribution of
cases according to age groups is shown in Figure 1.
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Figure 1. Distribution of the Number of Patients by Age Groups

When the CTH results of 691 patients included in the study were examined; It was determined that 367
(53.1%) patients underwent tomography. No traumatic findings were found in 635 (91.6%) of the patients
who underwent CTH. Among the 56 (8.4%) patients who underwent CTH and found traumatic findings;
Fractures were observed in 42 (6.1%) patients, intracranial hemorrhage in 29 (4.2%) patients, and contusion
in 12 (1.7%) patients. The distribution of age groups according to the causes of trauma is shown in Table 1.
The distribution of trauma causes according to GCS is shown in Table 2.

Table 1
Distribution of Age Groups by Causes of Trauma

Trauma Mechanism

Penetrating Traffic
Age Groups Fall Battered Injury Accident Others
n=501 n=48 n=2 n=97 n=43
0-2 Age 74 0 0 1 6
(14.8 %) (1.2%) (7.4%)
3-5 Age 104 2 0 27 10
(20.8%) (1.4%) (18.9%) (7%)
6-9 Age 155 5 0 18 14
(80.7%) (2.6%) (9.4%) (7.3%)
10-14 Age 117 32 2 43 9
(57.6%) (15.8%) (1%) (21.2%) (4.4%)
14-18 Age 51 9 0 8 4
(70.8%) (12.5%) (11.1%) (5.6%)
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Table 2

Distribution of Trauma Causes by GCS

Trauma Mechanism

GCS
Traffic
Fall Battered  Penetrating Injury Accident Others Total
Severe 2 8 1 11
(18.2%) 0 0 (72.7%) (9.1%) (100%)
Moderate 1 1
0 0 0 (100%) 0 (100%)
Mild 48 2 88 42 679
499 (73.5%) (7.1%) (0.3%) (13%) (6.2%) (100%)
Total 501 48 2 97 43 691
(72.5%) (6.9%) (0.3%) (14%) (6.2%) (100%)

It was determined that 62 (9%) of the patients were hospitalized in departments, 69 (10%) were hospitalized
in intensive care units, 1 (0.1%) died in the emergency department, and 559 (80.9%) patients were
discharged from the emergency department.

Looking at the Glasgow Outcome Score of patients with brain damage, it was determined that 6 patients
got 1 point, 1 patient got 2 points, 5 patients got 3 points, 5 patients got 4 points, and 39 patients got 5
points. The distribution of Trauma Causes according to Glasgow Outcome Score is summarized in Table

3.
Table 3

Distribution of Trauma Causes by Glasgow Outcome Score.

Trauma Mechanism

Glaskow Outcome Scale

1 2 3 4 5 Total

Fall 2 0 0 5 36 43

(4.7%) (11.6%) (83.7%) (100%)
Traffic Accidents 4 1 4 0 0 9

(44.4%)  (11.1%) (44.4%) (100%)

Others 0 0 1 0 3 4
25% (75.0%) (100%)

Total 6 1 5 5 39 56
(10.7%) (1.8%) (8.9%) (8.9%) (69.6%) (100%)
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It was determined that 1 of the 6 patients who died in total died in the emergency department and 5 of
them died in the intensive care units. When the causes of mortality were examined, it was determined that
2 patients died due to falling and 4 patients died due to traffic accidents.

When the 6 patients who died were examined according to age groups, it was determined that 2 patients
were between the ages of 0-2, 1 patient was between the ages of 3-5, 1 patient was between the ages of 6-9,
and 2 patients were between the ages of 10-14.

Discussion

Head trauma is one of the most common socio-economic problems with its forensic and medical aspects
(8). Despite efforts to reduce its incidence, it remains a major problem in pediatric patients. It is the most
common childhood injury, resulting in more than 500.000 emergency room visits, 95.000 hospitalizations,
and annual costs of $1 billion. It ranks third among the causes of mortality and morbidity in children (10).
Mild head trauma, which is very common in childhood, is defined as a head injury that does not cause
intracranial injury, has a GCS score of 14-15, and does not leave sequelae in the long term. Among the
causes of head trauma, the first place is accidental falls, followed by traffic accidents and sports injuries.

In many studies, when children with head trauma are separated according to age groups, it has been seen
that the group with the highest number of patients is children under 5 years old (11). However, in the
present study, the highest number of patients were between the ages of 10-14. We think that this difference
with the literature is because our hospital is a university hospital in the province, and mild cases mostly
apply to the state hospital in the city center. In other studies, as in ours, there was a male gender
predominance in all age groups (11, 12). Penetrating trauma was rare in each age group, both of the two
patients were in the 10-14 age group.

Today, brain computed tomography (CT) is used as the main imaging method for the rapid detection of
children with clinically severe TBI, especially those who need surgery, among the large number of patients
admitted to the emergency department. However, it is noteworthy that there has been a significant increase
in the number of patients undergoing brain CT imaging in recent years. Although many abnormal findings
detected in brain CT do not appear to be an abnormality requiring urgent surgical intervention, the increase
in the frequency of CT use continues. However, CT, which is known to increase the risk of cancer due to
ionizing radiation, should be used with caution, especially in children. Although the risk of developing
lethal cancer from CT in children decreases with age, its frequency varies between 1:1000 and 1:5000 (13).
In the last decade, some studies are reporting clinical scores and clinical decision-making rules that help to
determine the effective use of CBT in children with mild head trauma (14). Osmond et al. reported that of
3.866 children with mild head trauma, 52.8% had CCT, 4.1% had brain damage, and 0.6% had surgical
intervention (15). For this reason, efforts are being made to reduce the frequency of CT use and, on the
other hand, to establish guidelines for detecting TBI in the most accurate and precise way.

There is little research in the field of traumatic brain injury, particularly in the pediatric population. Because
there are many differences between the brains of adults and the brains of children, the results obtained in
studies on adult patients cannot be generalized to the pediatric population. Therefore, it is of great
importance to conduct more specific studies from various aspects to obtain evidence-based guidelines for
the diagnosis and treatment of pediatric head trauma.

Conclusions

Parent-oriented strategies and product and environmental regulations are the most effective methods for
preventing childhood injuries. Changes to the child's environment, such as stair gates, window guards,
smoke alarms, car seats, child protection covers for medication packages, wall-mounted lockers, and a
fenced pool, are the most important tools to prevent injuries and head injuries.
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Abstract

Objective: Claudin 18.2 (CLDN18.2) is a tight junction protein expressed especially in gastric adenocarcinomas. The prognostic and clinicopathologic
implications of CLDN18.2 expression is currently unknown. Zolbetuximab monoclonal antibody against CLDN18.2 is under investigation as a
potential treatment for advanced gastric cancer (GC). We aimed to investigate the impact of CLDN18.2 expression in GC on prognosis and tumor
features in a large Turkish cohort.

Materials and Methods: Seven tissue microarrays (TMAs) containing 263 cases of GC were constructed. Assessment of CLDN18.2 expression was
performed by immunohistochemistry. The expression of CLDN18.2 was scored based on staining intensity and the percentage of staining. Staining
intensity was classified as: 0, no reactivity; 1, weak; 2, moderate; and 3, strong. Percentage of staining was classified as: (0-39%), negative; (40-100%),
positive. Cases with a percentage of staining score of (40-100%) with moderate to strong staining intensity (2 or 3) were defined as positive and cases
with a percentage of staining score of (0-39%) with no to weak staining intensity (0 or 1) were defined as negative.

Results: 14.3% (37/258) of GCs were stained with anti-CLDN18.2 antibody. While 7.8% (20/258) of all cases were positive, 92.2% (238/258) were scored
as negative. There was no statistically significant difference between the two groups in terms of patient features such as age or sex, tumor grade, TNM
stage, histologic subtype, or overall survival.

Conclusion: CLDN18.2 expression was not associated with patient prognosis in the Turkish cohort. However, as this molecule is a potential
therapeutic target, information about the impact of CLDN18.2 expression will be important in managing patients, therefore more studies are needed
to learn more on the outcomes of CLDN18.2 expression on clinicopathologic features in GC.

Keywords: Gastric Cancer, CLDN18.2, Biomarker

&
Oz
Amag: Claudin 18.2 (CLDN18.2) 6zellikle gastrik adenokarsinomlarda (GC) eksprese edilen bir siki baglant: proteinidir. CLDN18.2 ekspresyonunun
prognostik ve klinikopatolojik etkileri halen bilinmemektedir. CLDN18.2'yi hedef alan Zolbetuximab monoklonal antikoru, ileri evre gastrik
adenokarsinomlar igin potansiyel bir tedavi olarak degerlendirilmektedir. Bu ¢alismada, gastrik adenokarsinomlarda CLDN18.2 ekspresyonunun
prognoz ve tiimor dzelliklerini genis bir Tiirk kohortunda aragtirmay: amagladik.
Gereg ve Yontemler: 263 GC vakasi igeren yedi tane doku mikro dizini (TMA) hazirlanmistir. CLDN18.2 ekspresyonu immiinohistokimyal boyama
yontemi ile tespit edilmistir. CLDN18.2 ekspresyonu, boyanma yogunlugu ve boyanma yiizdesine gore puanlanmustir. Boyanma yogunlugu 0,
reaktivite yok; 1, zayif; 2, orta ve 3; giilii. Boyanma yiizdesi su sekilde siniflandirilmustir: (%0-39), negatif; (%40-100), pozitif. Boyanma yiizdesi (7%40-
100) olan ve orta ila giiglii boyanma yogunluguna (2 veya 3) sahip vakalar pozitif, boyanma yiizdesi (%0-39) olan ve hig reaktivite olmayan veya zayif
boyanma yogunluguna (0 veya 1) sahip vakalar negatif olarak tanimlanmuistir.
Bulgular: GC'lerin %14,3'li (37/258) anti-CLDN18.2 antikoru ile boyanmustir. Téim vakalarin %?7,8'1 (20/258) pozitif, %92,2'si (238/258) negatif olarak
degerlendirilmistir. ki grup arasinda yas veya cinsiyet, tiimdr derecesi, TNM evresi, histolojik alt tip veya genel sagkalim gibi hasta ozellikleri
agisindan istatistiksel olarak anlamli bir fark bulunamamustir.
Sonug: CLDN18.2 ekspresyonu Tiirk kohortundaki GC'li vakalarda prognoz ile iligkili degildir. Bununla birlikte CLDN18.2 potansiyel bir terapotik
hedeftir ve CLDN18.2 ekspresyonu ile ilgili bilgiler hastalik yonetiminde dnemli olacaktir. GC’lerde CLDN18.2 ekspresyonunun klinikopatolojik
ozellikler tizerindeki etkilerini anlamak i¢in daha fazla calismaya ihtiyag vardir.
Sonug: CLDN18.2 ekspresyonu Tiirk kohortundaki GC'li vakalarda prognoz ile iliskili degildir. Bununla birlikte CLDN18.2 potansiyel bir terapotik
hedeftir ve CLDN18.2 ekspresyonu ile ilgili bilgiler hastalik yonetiminde dnemli olacaktir. GC’lerde CLDN18.2 ekspresyonunun klinikopatolojik
ozellikler tizerindeki etkilerini anlamak i¢in daha fazla calismaya ihtiyag vardir.
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Claudin 18.2 Expression in Gastric Adenocarcinomas in a Large Turkish Cohort

Introduction

Gastric Cancer (GC) is one of the most common types of cancer worldwide, with high incidence and
mortality rates (1). For decades, the standard treatment option for GCs has been perioperative and adjuvant
chemotherapy/chemoradiation therapies. However, the 5-year disease survival rates’ dramatic decline
beyond Stage II, ranging from 61-63% for Stage Illa to 30% — 35% for Stage Illc, has led to the investigation
and development of targeted treatments for advanced GCs (2). One of the first examples for targeted
therapy in advanced GC is the use of the anti-HER?2 antibody trastuzumab in patients bearing tumors with
HER2 overexpression or amplification, which has been instituted in guidelines based on the results of the
ToGA trial (3). Other targeted treatments used in the management of advanced GC include ramucirumab,
a monoclonal antibody that targets the vascular endothelial growth factor receptor-2 (VEGF-R2) (4) and
nivolumab/ pembrolizumab, immune checkpoint inhibitors that have shown benefit in clinical trials (5, 6).

Claudins are a family of 27 transmembrane proteins that form the major structural and functional
components of tight junctions. Some subtypes of claudins are expressed in a tissue-specific manner (7).
CLDN18.2 is a member of the claudin family and is specifically expressed in the stomach. It has been shown
to be expressed in various types of cancers including GC, lung cancer, pancreatic cancer, ovarian and
esophageal cancer (8). Targeting CLDN18.2 with zolbetuximab is a promising approach for treating
advanced GC. Zolbetuximab was shown to significantly improve overall survival when added to standard
chemotherapy, as investigated in the FAST trial (NCT03504397) (9). The initial results obtained from the
global phase 3 study SPOTLIGHT(NCT03504397) were in concordance with the FAST trial. Currently,
there are numerous clinical trials evaluating the efficacy of Zolbetuximab in addition to standard
chemotherapy/immunotherapy regimens in locally advanced and metastatic gastric/gastroesophageal
junction cancers (NCT 03504397, NCT03653507, NCT03505320) and one clinical trial studying the efficacy
of Zolbetuximab in metastatic pancreatic adenocarcinoma (NCT03816163).

GC is a heterogeneous disease that shows significant differences in molecular characteristics among ethnic
populations (10). The aim of this study was to evaluate the expression of CLDN18.2 in a large Turkish
population with GC, and to compare it with prognostic parameters.

Materials and Methods

Patients and Gastric Cancer Tissue Microarrays

All cases diagnosed with GC at the Department of Pathology of Hacettepe University Faculty of Medicine
between 2014-2022 were screened. Cases that received radiotherapy, chemotherapy before surgery, or any
form of neoadjuvant therapy were excluded. The HE sections of total or partial gastrectomy materials of
the cases were re-examined by two pathologists (AA, GG) and confirmed to be adenocarcinomas. The
regions that best represented the tumor were identified in the HE sections. Recipient blocks necessary to
create tumor microarrays (TMA) were prepared using a three mm Recipient Block Mold Kit (Quick Mold).
One single core of 3 mm diameter Formalin-Fixed Paraffin-Embedded (FFPE) tissue sample was
transferred to the recipient block for each case. A total of 7 tissue microarrays were prepared for 263 GC
cases. Sections of 3.5-4.0 um thickness were taken from the TMA blocks. Tumor foci were checked in the
HE-stained sections. The study was approved by the Non-Interventional Clinical Research Ethics
Committee of Hacettepe University (GO 21/603).

Immunohistochemistry

Immunohistochemistry was performed on 4-micron-thick unstained sections obtained from seven TMA
blocks which were first deparaffinized in an incubator at 75°C for 40 minutes then deparaffinized with
xylene and rehydrated through a series of graduated alcohols. Antigen retrieval was performed by heating
the tissue sections in Citrate buffer (pH 6.0) in a microwave oven for 10 minutes. Endogenous peroxidase
activity was blocked by incubating the sections in 3% hydrogen peroxide and methanol solution for 10
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minutes. CLDN18.2 primary antibody (clone EPR19202, Abcam, Cambridge) was incubated at a dilution
of 1:250 in antibody diluent for 1 hour at room temperature. After, the sections were incubated with a
biotinylated secondary antibody and streptavidin-peroxidase (UltraVision Detection System Large
Volume Anti-Polyvalent, HRP, Thermo Fisher Scientific) for 30 minutes each at room temperature. The
signal was visualized with diaminobenzidine (DAB) chromogen, using hematoxylin as a counterstain.
Normal gastric mucosa was used as a positive control.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics version 23.0 for Windows (IBM Corp. Released
2015, Armonk, NY: IBM Corp.). Pearson chi-square test was used to determine the association between
CLDN18.2 protein expression and other variables such as gender, age, T stage, N stage and Lauren
phenotype. Survival curves were generated using the Kaplan-Meier method to assess the relationship
between CLDN18.2 expression and survival. The log-rank test was employed to evaluate the difference
between the survival curves of the groups. p values <0.05 were considered statistically significant.

Results

CLDN18.2 expression in Gastric Cancer Samples

CLDN18.2 antibody was used to stain 3 mm core TMA samples, and all 263 samples except for 5 that had
technical issues were used. Initially, CLDN18.2 staining intensity was categorized into four groups: 0, no
reactivity in membrane or cytoplasm; 1+, weak reactivity in membrane or cytoplasm; 2+, moderate
reactivity in membrane or cytoplasm; and 3+, strong reactivity in membrane or cytoplasm. 14.3% (37/258)
of all cases showed staining with CLDN18.2. Then, the classification system was modified using the FAST
criteria (240% staining intensity in tumor cells is considered positive); subsequently, samples were
categorized into negative (0-1+) or positive (2+-3+) groups based on staining intensity. Of the total 258
samples, 92.2% (n=238) were negative for CLDN18.2 expression and 7.8% (n=20) were positive. (Figure 1).

The clinicopathologic features of the gastric cancer cases are summarized in Table 1.

Overall survival was defined as the time from the operation to the last follow up for censored patients, and
as the time from the operation to death from any cause for deceased patients. 7 patients who died within a
month after the operation were excluded from the survival analysis due to high likelihood of surgery-
related mortality. The median survival of patients in the CLDN18.2 negative and CLDN18.2 positive group
were 33.0 and 65.3 months, respectively. Although patients with positive CLDN18.2 expression had a
longer median overall survival, the prognostic difference between these groups was not statistically
significant (p=0.144) (Figure 2). In addition to these findings, we noted that CLDN18.2 expression was not
significantly related to gender, age, T stage, N stage and Lauren phenotype (Chi square p values >0.05 for
all) (Table 2).

Discussion

In this study we aimed to investigate the implication of CLDN18.2 expression on prognosis and tumor
characteristics in patients with gastric cancer from a Turkish cohort in a retrospective manner. This large
cohort was obtained from a large tertiary health care center, with patients from all around the country. This
might, to an extent, increase the generalizability of our results. None of our patients had received any type
of treatment before applying to our hospital, which reduces any sort of selection bias.

We did not note statistically significant differences between cases with and without CLDN18.2 expression
in terms of patient characteristics, tumor grade, TNM stage, histologic subtype per Lauren classification
and overall survival. However, when the Kaplan-Meier survival graphs of the two groups are compared,
a tendency of patients with CLDN18.2 expression towards longer survival can be noticed (Figure 2). Yet,
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as mentioned before this difference was not deemed statistically significant. The reason behind this
seemingly erratic tendency is currently unknown.

e L

oy 3 e

Figure 1. CLDN18.2 expression in gastric adenocarcinomas are demonstrated for negative (B), weak-focal
(D), moderate (F) and strong (H) expression by immunohistochemistry (A, C, E, G; H&E staining images
and B, D, F, H; CLDN18.2 immunohistochemistry of corresponding cases, respectively, scale bars: 50um).

Previous studies conducted on the clinical implications of CLDN18.2 expression in GC have yielded
conflicting results. The study conducted by Rohde et al. in 2019 found that CLDN18.2 was expressed in
87%, when the FAST criteria for positivity was applied this percentage dropped to 52%, of patients with
GC in a Japanese cohort and CLDN18.2 expression was correlated with higher tumor grade and diffuse
type GC per Lauren classification (10), Pelino et al. found that 45.1% of patients with advanced
gastroesophageal cancers overexpressed CLDN18.2, in concordance with the FAST criteria. Although they
found a correlation between lymph node metastasis, higher grade, peritoneal metastases and advanced
stage, the overall survival between the two groups did not change (12). In another study, CLDN18.2
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expression was higher in diffuse type GCs and HER-2 positive cancers, in a Korean cohort. However, they
noted that the TNM stage and overall survival failed to differ according to CLDN18.2 expression (13).

100
807 —— positive staining
60 —— negative staining

40

20

Probability of Survival

p:0.144

0 1 I 1 1 I 1
0 20 40 60 80 100 120
Time (months)

Figure 2. Kaplan-Meier curves depicting the postoperative survival of CLDN18.2 negative and positive

gastric adenocarcinoma cases.

Table 1
Main Clinicopathological Characteristics of Patients with Gastric
Adenocarcinoma Represented in Tissue Microarrays

Characteristics n (%)
Age (years) [n=263], median (range) 62 (21-88)
Gender
Female 97 (36.9)
Male 166 (63.1)
Histologic subtype
Adenocarcinoma 123 (46.8)
Diffuse type carcinoma 62 (23.6)
Other/undetermined 78 (29.6)
Total 263
Size [mean (range)] (cm)* 6.4
*known for 255/263 cases (96.96%)
Stage™*
**known for 262/263 cases (99.61%)
I 1(0.4)
I 26 (9.9)
I 56 (21.4)
v 179 (68.3)
Status
Alive 104 (39.5)
Deceased 159 (60.5)

CLDN18.2 immunostaining***
***known for 258/263 cases (98.08%)

Negative 221 (85.6)
Focal 17 (6.6)
Moderate 12 (4.7)
Strong 8 (3.1)
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Table 2
Patient Characteristics and CLDN18.2 Expression

CLDN18.2
%
Total Negafive Po?it.ive % n(?g;jltive positive  p value
staining staining staining staining

Age <60 117 110 6 46.0 30.0 0.242
>60 146 129 14 54.0 70.0

Gender Male 166 149 16 62.3 80.0 0.148
Female 97 90 4 37.7 20.0

Tstage TlorT2 27 25 1 10.5 5.0 0.505
T3 or T4 235 213 19 89.5 95.0

Nstage NOorN1 96 84 9 35.4 45.0 0.469
N2 or N3 165 153 11 64.6 55.0

Subtype Adenocarcinoma 123 110 11 47.8 57.9 0.612
Diffuse type 62 56 3 243 15.8
carcinoma
Other/ 78 64 5 27.8 26.3
undetermined

Dottermusch et al., studied the clinicopathologic features of 481 GCs with and without CLDN18.2
expression in a Caucasian cohort. They showed that CLDN18.2 expression was not correlated with any
clinical findings of patients, stage of tumor, Lauren phenotype or overall survival. Their results showed
that when the FAST criterion for positivity was applied, the CLDN18.2 expression percentage failed to
exceed 10%. Their studies also revealed a strongly positive correlation between EBV genome positivity and
CLDN18.2 expression (14). A study done by Arnold et al. in 2020 also failed to show a correlation between
tumor histologic subtype, tumor grade, stage or overall survival in a Caucasian cohort. After staining and
analysis, 17.1% of gastric and esophageal adenocarcinomas showed overexpression of CLDN18.2, however
there was no statistically significant correlation in clinical features of patients or overall survival with
respect to CLDN18.2 expression (15). The works of Hong et al. in 2020, showed conflicting results with
previous studies. They studied the characteristics of various tumor types with CLDN18.2 overexpression.
Among 85 GC specimens, 12 showed CLDN18.2 expression, which approximates to 14%. Although they
failed to show a difference in patient characteristics, EBV genome positivity, TNM stage, HER2 expression
and overall survival between the two groups, they noticed that CLDN18.2 expression was higher in
intestinal type of GCs when compared with diffuse type GCs per Lauren phenotype (16).

A meta-analysis done by Ungureanu et al. in 2021, which included only 6 studies due to the scarcity of
studies, concluded that there was no correlation in histologic subtype, grade, TNM stage, HER2 expression
between patients bearing tumors with or without CLDN18.2 expression. They also failed to find a
difference between the overall survival rates of the two groups (17).

When the aforementioned studies are evaluated, the percentage of CLDN18.2 expression of GC differs
considerably from one study to another. Though these conflicting results might seem counter-intuitive at
first, there may be several reasons as to why they vary. The previous studies analyzed tumor samples from
various different populations from distinct ethnic origins. The present study was done on a Turkish cohort,
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which is largely of Caucasian origin, and yielded a CLDN18.2 overexpression percentage of 7.8%.
Dottermusch et al. (14) also evaluated CLDN18.2 expression in GCs in a large Caucasian cohort, and their
results were similar to ours, CLDN18.2 expression of 10% after applying the FAST eligibility criteria.
However, when the works of Rohde et al. (10) and Baek et al. (13) are scrutinized, it is observed that the
population they worked in is not of Caucasian but of Japanese and Korean origin, respectively. Although
these two populations have different origins, they are closest to one another when compared with others
(18). CLDN18.2 expression positivity in GCs from these two cohorts are much higher than in Caucasian
cohorts; 52% for Rohde et al. and 29.4 % for Baek et al. The difference of CLDN18.2 expression might be
explained by the varying genetic polymorphisms among populations.

Nonetheless, different ethnic origins do not suffice to explain the discrepancy among the results of the
studies, since Pelino et al. also investigated a large Caucasian cohort and yielded a CLDN18.2 expression
percentage of 45.1%. This might be attributed to the different antibodies used in the studies. As mentioned
in the meta-analysis done by Unugaru et al., there are two major antibody kits used in the mentioned
studies: The CLAUDETECT 18.2, which is not specific for claudin 18.2 but rather recognizes the C-terminal
end of claudin 18, and the Anti-CLDN EPR19202 (Abcam, Cambridge), which is specific for 100 amino
acids of the human claudin 18.2 isoform. Rohde et al. and Pelino et al. used the former whereas
Dottermusch et al, Baek et al. and the current study used the latter, which might help to explain the higher
CLDN18.2 expression positivity in the works of Rohde et al and Pelino et al.

A recent study done by Kayikcioglu et al. in a small Turkish cohort yielded a CLDN18.2 positivity of 73.8%
(48/65). Although they also failed to show a correlation between clinicopathologic features of patients and
CLDN18.2 expression, CLDN 18.2 expression was much higher than our study. Reason as to why, might
be that the study only evaluated samples from patients with metastatic gastric adenocarcinomas excluding
locally advanced gastric and gastroesophageal adenocarcinomas (19).

Claudins make up a crucial part of tight junctions which promote cell-cell adhesion. Loss of cell-cell
adhesions have been well known to be an important part of the epithelial-mesenchymal transition which
ultimately leads to invasion and metastasis. Matsuda et al. have validated this process in which they
showed decreased expression of claudins in the invasive front of GCs when compared to the non-invasive
front (20). This heterogenous expression of claudins may result in varying CLDN18.2 expression in samples
taken from different parts of the tumor, even in the same patient, leading to discrepant results between
studies.

Conclusions

As of now there is no consensus on the prognostic or clinicopathologic implications of CLDN18.2
expression in patients with GC. With the introduction of Zolbetuximab, a monoclonal antibody against
CLDN18.2, as a therapeutic option for advanced GC, CLDN18.2 expression analysis may gain importance
in clinical practice. As the data grows and more studies are conducted in different and larger cohorts, we
might reveal the true face of CLDN18.2, when it comes to the prognosis of GC patients.
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Abstract

Objective: Diabetes Mellitus (DM) is a significant risk factor for cardiovascular diseases, particularly myocardial ischemia. Both diabetes mellitus type
2 and cardiovascular conditions are characterized by a high burden of inflammation. The uric Acid to High-Density Lipoprotein cholesterol ratio
(UHR) has been suggested as a novel marker of metabolic and inflammatory diseases. Hence, this study investigated the predictive role of the Uric
Acid to High-Density Lipoprotein cholesterol ratio (UHR) in myocardial ischemia detected by Myocardial Perfusion Scintigraphy (MPS) in diabetic
patients.

Materials and Methods: This study included patients who underwent MPS between January 2022 and March 2023 at the Nuclear Medicine
Department of Abant Izzet Baysal University Hospital. Based on the MPS results, the participants were divided into normal perfusion and myocardial
ischemia. Variables such as age, sex, leukocyte count, hemoglobin, hematocrit, platelet count, serum uric acid, urea, creatinine, total cholesterol, LDL-
cholesterol, HDL-cholesterol, triglyceride, transaminase, blood fasting glucose, C-reactive protein, and serum albumin were recorded and compared
between the groups.

Results: Among the 73 diabetic patients, 37 had myocardial ischemia, and 36 had normal MPS. Serum uric acid levels were higher in the ischemic
group (6.3 + 1.5 mg/dL) than in the normal group (5.1 + 1.8 mg/dL) (p<0.05). The UHR in the ischemic group was significantly higher (0.15 + 0.05) than
that in the normal MPS group (0.11 + 0.04). Serum UHR was significantly positively correlated with myocardial ischemia (r=0.36, p=0.002). With a cut-
off value of > 0.11, UHR exhibited 76% sensitivity and 58% specificity in detecting myocardial ischemia (p<0.05).

Conclusion: High UHR is an independent predictor and diagnostic tool for myocardial ischemia in patients with diabetes and coronary artery disease.
Routine use of UHR as an independent predictive marker is recommended for diabetic patients with myocardial ischemia who undergo MPS.
Keywords: Uric Acid to High-Density Lipoprotein cholesterol ratio (UHR), Myocardial Ischemia, Myocardial Perfusion Scintigraphy, Diabetes
Mellitus, Biomarkers

&
Oz
Amag: Diabetes Mellitus (DM) basta miyokardiyal iskemi olmak tizere kardiyovaskiiler hastaliklar igin 6nemli bir risk faktoriidiir. Hem diabetes
mellitus tip 2 hem de kardiyovaskiiler durumlar, yiiksek bir inflamatuar yiik ile karakterizedir. Urik Asit -Yiiksek Yogunluklu Lipoprotein kolesterol
orani (UHR), metabolik ve enflamatuar hastaliklarin yeni bir belirteci olarak 6nerilmistir. Bu nedenle, bu ¢alisma diyabetik hastalarda Miyokard
Perfiizyon Sintigrafisi (MPS) ile saptanan miyokard iskemisinde Urik Asidin Yiiksek Yogunluklu Lipoprotein kolesterol oraninin (UHR) 6ngérmedeki
roliinii aragtirmigtir.
Gereg ve Yontemler: Bu galismaya Ocak 2022 ile Mart 2023 tarihleri arasimda Abant {zzet Baysal Universitesi Hastanesi Niikleer Tip Anabilim Dali'nda
MPS uygulanan hastalar dahil edildi. MPS sonuglarina gore katilimcilar normal perfiizyon ve miyokard iskemisi olarak iki gruba ayrildi. Gruplar
arasinda yas, cinsiyet, 16kosit sayis1, hemoglobin, hematokrit, trombosit sayis1, serum iirik asit, iire, kreatinin, total kolesterol, LDL-kolesterol, HDL-
kolesterol, trigliserit, transaminaz, kan aglik glikozu, C-reaktif protein ve serum albiimini gibi degiskenler kaydedildi ve karsilastirildi.
Bulgular: Diyabetli 73 hastanin 37'sinde miyokardiyal iskemi, 36'sinda normal MPS mevcuttu. Serum iirik asit diizeyleri iskemik grupta (6,3 + 1,5
mg/dL) normal gruba (5,1 + 1,8 mg/dL) gore daha yiiksekti (p<0,05). Iskemik gruptaki UHR, normal MPS grubundakinden (0,11 + 0,04) anlaml
derecede yiiksekti (0,15 + 0,05). Serum UHR, miyokard iskemisi ile anlamli olarak pozitif korelasyon gosterdi (r=0,36, p=0,002) ). Cut off degeri > 0,11
olan UHR, miyokard iskemisini saptamada %76 duyarlilik ve %58 6zgiilliik sergiledi (p<0,05).
Sonug: Yiiksek UHR, diyabetli ve koroner arter hastalig1 olan hastalarda miyokard iskemisi i¢in bagimsiz bir prediktor ve tan1 aracidir.
Anahtar Kelimeler: Urik Asit/Yiiksek Yogunluklu Lipoprotein kolesterol oram1 (UHO), Miyokardiyal Iskemi, Miyokard Perfiizyon Sintigrafisi,
Diabetes Mellitus, Biyobelirtegler
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Introduction

Diabetes Mellitus (DM) may affect carbohydrate metabolism, resulting in chronic hyperglycemia, which is
associated with abnormalities in protein, lipid, and carbohydrate metabolisms. This condition is a key
driver of crucial atherosclerosis, a significant cause of cardiovascular diseases. Altered lipid metabolism, a
characteristic of atherosclerosis, intensifies cardiovascular risk, while chronic inflammation forms the
fundamental link between DM and atherosclerosis, an inflammatory disorder of the arterial wall that can
lead to serious health deterioration and even death (1).

Chronic hyperglycemia, a characteristic of DM, contributes to long-term dysfunction and damage to
several organs. The complications associated with diabetes pose significant health risks, including
retinopathy, nephropathy, peripheral neuropathy, and cardiovascular symptoms. Diabetic patients exhibit
more atherosclerosis-related cardiovascular, peripheral arterial, and cerebrovascular diseases than the
general population (2).

Coronary artery disease (CAD) is a significant cause of global mortality and morbidity, with over 90% of
myocardial ischemia cases caused by coronary artery obstruction. Multiple factors contribute to the
development of atherosclerosis, leading to CAD, including dyslipidemia, hypercoagulability, endothelial
dysfunction, oxidative stress, inflammation, and infection (3).

Diabetes mellitus (DM) is a significant risk factor for CAD. The diagnostic methods include stress
electrocardiography, stress echocardiography, and Gated and MPS SPECT to evaluate myocardial ischemia
due to suspected CAD (4). Atherosclerosis involves lipid accumulation in arteries, leading to macrophage
infiltration and the formation of cholesterol-rich foam cells (5).

Diabetes increases the risk, progression rate, and severity of CAD. Diabetic patients without previous
myocardial infarction (MI) exhibit an MI risk similar to non-diabetic patients with an earlier history of MI

(6).

High-Density Lipoprotein (HDL) cholesterol plays a pivotal role in cardiovascular diseases, as it transports
excess cholesterol to the liver. It also supports vascular endothelial cells and reduces oxidative reactions in
blood. Hyperuricemia can predict cardiovascular mortality and morbidity, causing gout, insulin resistance,
high blood pressure, and deterioration of renal function. Uric acid is the final product of purine
metabolism, and its increase leads to vascular endothelial dysfunction and stimulates oxidative stress (7).

Uric acid and HDL cholesterol disorders are important risk factors for CAD. Previous studies have reported
that the Uric Acid to High-Density Lipoprotein cholesterol ratio (UHR) is associated with hypertension,
liver steatosis, cardiovascular mortality, and thyroiditis. Some studies have revealed that high uric acid
and low HDL cholesterol levels can cause endothelial oxidative damage and insulin resistance, leading to
the deterioration of the cardiovascular system. Serum UHR is emerging as a novel superior biomarker for
interpreting inflammatory and anti-inflammatory substances and the severity of CAD (8).

Both diabetes mellitus type 2 and cardiovascular conditions are characterized by a high burden of
inflammation. The uric Acid to High-Density Lipoprotein cholesterol ratio (UHR) is suggested as a novel
marker of metabolic and inflammatory diseases. The study significantly contributes to refining the
diagnostic protocols for myocardial ischemia, particularly in the diabetic patient population. Our ultimate
goal was to enhance early detection and subsequent management of myocardial ischemia, thereby
improving patient outcomes.

The central aim of our study was to investigate the potential role of UHR in predicting myocardial ischemia
in MPS. This ratio is gaining recognition as an emergent biomarker in cardiovascular health, and we intend
to examine its effectiveness and predictive power in a specific clinical context.

Materials and Methods
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Design and Setting

This study examined patients with diabetes who underwent MPS between January 2022 and March 2023
at the Nuclear Medicine Department of Abant Izzet Baysal University Hospital. Comprehensive patient
demographics and laboratory data were obtained from institutional databases and individual patient files.
Based on the MPS results, patients were divided into CAD and normal groups. Based on our MPS results,
the subjects were systematically categorized into two groups: those exhibiting myocardial ischemia and
those with normal perfusion. A wide range of parameters was recorded for each participant, including age,
sex, blood leukocyte count (WBC), hemoglobin, hematocrit, platelet count, serum uric acid, blood urea,
creatinine, total cholesterol, Low Density Lipoprotein (LDL)-cholesterol, HDL-cholesterol, triglycerides,
aspartate, and alanine transaminase, fasting blood glucose, C-reactive protein, and serum albumin. A
comparative analysis was performed between the myocardial ischemia and normal perfusion groups.

Inclusion/Exclusion Criteria

The eligibility criteria for the study were carefully defined. The study did not include patients presenting
with active infections or inflammatory diseases, pregnant women, cancer patients, and individuals younger
than 18 years.

Ethics Approval

We obtained informed consent from all participants, and the research protocol was approved by the local
Ethics Committee of Abant Izzet Baysal University (Approval Number: 2023/101, Date: 11.04.2023).

Myocardial Perfusion Scintigraphy Imaging and Application Protocol

The MPS imaging procedures were carefully delineated. Stress perfusion alone was deemed sufficient for
patients with normal perfusion no resting study was required. However, patients with abnormal perfusion
during the stress study underwent a resting separate survey, typically the following day. Resting research
was conducted within a week, depending on the patient's or department's circumstances. Exercise stress
tests were performed using the Modified Bruce Protocol. Upon reaching the target heart rate (220-age) x
0.85, an intravenous injection of 20 mCi Tc99m-Sestamibi was administered, and the patient was asked to
continue exercising for an additional minute. Imaging commenced 30-45 minutes post-exercise.

Patients who could not perform exercise stress tests for neurological or orthopedic reasons or non-
diagnostic exercise tests were subjected to pharmacological stress tests using adenosine. Adenosine was
intravenously administered at 140 ug/kg/min over six minutes. At the end of the third minute, at peak
coronary hyperemia, a 20 mCi Tc99m-Sestamibi intravenous injection was administered, and the adenosine
injection continued until the end of the sixth minute. Imaging began 30-45 minutes after adenosine
injection.

Patients were administered milk and chocolate after stress (exercise or adenosine) and rest
radiopharmaceutical injections to enhance cardiac imaging and reduce abdominal activity. The remaining
stress images were deemed unnecessary for patients with normal perfusion. However, patients with
suspected perfusion defects or hypoperfusion in stress images were administered a 20 mCi Tc99m-
Sestamibi IV injection at rest, followed by rest imaging after 30-45 minutes. MPS is a less invasive method
than coronary angiography for detecting coronary vascular diseases.

Radiophamaceuticals given for MPS imaging and their doses, adenosine dose and duration as well as
procedures were performed according to the Turkish Nuclear Medicine Association Myocardial Perfusion
SPECT Procedure Guideline published in 2020 (9).

MPS imaging was performed using a high-resolution dual-headed gamma camera (Siemens Symbia,
Germany) covering a 180° angle between the 45° right anterior oblique view and the 45° left posterior
oblique view. Images were acquired in a 64 x 64 matrix at 3° intervals with 60 projections. Each image had
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a duration of 18 s, and a 20% energy window centered on the 140 keV Tc 99m photon peak was utilized.
Patients were placed supine with their arms raised and immobile during image acquisition.

Statistical Analyses

All statistical analyses were performed using the SPSS software package (SPSS 20.0, IBM Corp., Armonk,
NY, USA). The normality of the data was assessed using the Kolmogorov-Smirnov test. Variables that
followed a normal distribution were expressed as means and standard deviations, and differences between
groups were evaluated using an independent sample t-test. Non-normally distributed variables were
presented as medians and interquartile ranges (IQR), and comparisons between groups were made using
the Mann-Whitney U test.

The interrelationships between the study parameters were examined using Pearson's correlation test.
Receiver operating characteristic (ROC) curve analysis was used to ascertain the sensitivity and specificity
of UHR for detecting myocardial ischemia. The area under the curve (AUC) and 95% confidence interval
(CI) values were calculated during the ROC analyses. The level of statistical significance was set at a p-
value less than 0.05.

Results

The study population comprised 73 patients, 37 in the myocardial ischemia group and 36 in the normal
MPS group. The median ages of the normal MPS and ischemia groups were 68 (39-81) years and 68 (41-82)
years, respectively (p=0.41). There were 24 women and 12 men in the normal MPS group and 14 women
and 23 men in the myocardial ischemia group (p=0.01) (Table 1).

No statistical differences between normal MPS and myocardial ischemia were reported in terms of WBC
(p=0.13), Hb (p=0.28), Htc (p=0.78), Plt (p=0.68), total cholesterol (p:0.06), triglyceride (p=0.56), AST (p=0.98),
ALT (p=0.84), GGT (p=0.37), fasting glucose (p=0.19), urea (p=0.30), creatinine (p=0.11), albumin (p=0.52),
and CRP (p=0.67) levels (Table 1).

Serum uric acid levels of the diabetic patients with normal MPS and myocardial ischemia were 5.1 + 1.8
mg/dL and 6.3 + 1.5 mg/dL, respectively. The serum uric acid level of the ischemic diabetic subjects was
higher than that of the diabetic patients with normal MPS (p=0.004). LDL cholesterol levels in diabetic
patients with normal MPS and myocardial ischemia were 121 + 35 mg/dL and 100 + 39 mg/dL, respectively.
LDL cholesterol levels were lower in ischemic diabetic subjects than in diabetic patients with normal MPS
(p=0.02) (Table 1).

The mean UHR of diabetic patients with myocardial ischemia was 0.15 £0.05 and was higher than that in
the normal MPS group (0.11 + 0.04). The difference between ischemia and normal MPS groups was
statistically significant (p=0.001) (Table 1).

Serum UHR was significantly positively correlated with myocardial ischemia in patients with diabetes
(r=0.36, p=0.002).

A UHR level higher than 0.11 have 76% sensitivity and 58% specificity in detecting myocardial ischemia in
diabetic patients [AUC (Area under curve):0.71, p=0.002, 95% CI (confidence interval):0.59-0.83] (Figure 1).

Discussion

Our investigation revealed several key findings: (I) UHR can be positively associated with myocardial
ischemia in diabetic patients, (II) an elevated UHR level significantly correlates with the onset of
myocardial ischemia in individuals with type 2 diabetes mellitus, and (III) high UHR levels exhibit high
sensitivity and moderate specificity for the detection of myocardial ischemia. This study represents a
pioneering effort to elucidate the connection between elevated UHR levels and myocardial ischemia in
diabetic patients who underwent MPS.
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Table 1.

Laboratory and Demographic Data of Diabetic Patients According to MPS Results

Normal Myocardial Perfusion Myocardial Ischemia p value
Gender 0.01
Male 12 (33%) 23 (62%)
Female 24 (67%) 14 (38%)

Median (min-max) Median (min-max)
Age (years) 68 (39-81) 68 (41-82) 0.41
WBC (k/mm?®) 6.99 (4-11) 7.21 (5-11) 0.13
Urea (mg/dL) 32 (15-110) 41 (19-82) 0.30
Creatinine (mg/dL) 0.86 (0.63-2.69) 1.01 (0.57-3.07) 0.11
HDL Chol.(mg/dL) 48.60 (29-77) 41.80 (23-85) 0.28
Triglyceride (mg/dL) 155 (34-416) 133 (63-378) 0.56
ALT (U/L) 16 (11-49) 15 (9-48) 0.84
GGT (U/L) 22.30 (13-74) 26 (11-98) 0.37
CRP (mg/dL) 1.36 (0.1-15.1) 1.05 (0.1-57.5) 0.67
Albumin (g/dL) 4.1(3.8-5.3) 43 (2.4-5.1) 0.52
Fasting Glucose (mg/dL) 128 (77-287) 117(74-564) 0.19
Mean + SD Mean + SD

UHR 0.11+0.04 0.15+0.05 0.001
Hb (g/dL) 13.1+1.3 15.7+1.5 0.28
Htc (%) 40.2+3.7 40.5+6 0.78
PIt (k/mm?) 254+83.5 246.8+65.6 0.68
Uric acid (mg/dL) 5.1+1.8 6.3+1.5 0.004
Total Cholesterol (mg/dL) 198+44.2 177.9+46.5 0.06
LDL Chol. (mg/dL) 121435 100.+39 0.02
AST (U/L) 19.9+6.5 19.8+5.4 0.98

WBC: White Blood Cells, HDL: High-Density Lipoprotein, ALT: Alanine Transaminase, GGT: Gamma-Glutamyl
Transferase, CRP: C-Reactive Protein, UHR: Uric Acid to HDL Ratio, Hb: Hemoglobin, Htc: Hematocrit, Plt: Platelets,
LDL: Low-Density Lipoprotein.

Elevated UHR has been implicated in inflammatory and metabolic disorders, including Hashimoto
thyroiditis, type 2 diabetes mellitus, metabolic syndrome, and non-alcoholic fatty liver disease. Elevated
UHR has also emerged as a potential biomarker for diabetic nephropathy in type 2 diabetes mellitus, which
triggers chronic and low-grade inflammation. Our findings resonate with these observations, corroborating
that myocardial ischemia triggered by chronic inflammation in patients with diabetes is significantly
associated with high UHR (10).
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Figurel. ROC curve analysis of UHR in predicting myocardial ischemia, AUC of UHR for ischemia in
diabetics: 0.71% 95 CI: 0.59-0.83; p<0.002; ROC: Receiver operating characteristics, AUC: Area under the
curve, UHR: Uric Acid to HDL Ratio, CI: Confidence interval.

Furthermore, high uric acid levels have been implicated in many inflammatory conditions such as type 2
diabetes mellitus, metabolic syndrome, obesity, gout, and autoimmune thyroiditis (14,18,19). Kurtkulag:
et al. delineated a substantial positive correlation between UHR and thyroid-stimulating hormone (TSH)
and an inverse correlation with free T4 (FT4). The investigators underscored that elevated UHR is a robust
and practical marker of Hashimoto's thyroiditis, an autoimmune disease in which chronic inflammation is
instrumental in its clinical course (11). A high UHR could enhance the diagnostic utility of other markers
for Hashimoto's thyroiditis. Our results are congruent with these findings, particularly in light of the
substantial correlation between myocardial ischemia precipitated by persistent low-grade inflammation
and increased UHR in our diabetic cohort.

Elevated serum uric acid levels are often associated with cardiovascular diseases, diabetes, hypertension,
chronic kidney disease, and metabolic syndrome. Hyperuricemia is an independent risk factor for diabetes
and positively correlates with diabetes-related complications. HDL cholesterol plays an integral role in
cardiovascular health and metabolic syndrome, with the components of the metabolic syndrome being low
HDL cholesterol, dyslipidemia, hypertriglyceridemia, hypertension, and impaired glucose tolerance.
Notably, patients with diabetes exhibit decreased high-density lipoprotein (HDL) cholesterol levels. UHR,
encompassing both uric acid and HDL cholesterol, is a robust indicator of metabolic deterioration, as
shown in our study. The findings of this study underscore the significance of UHR as a diagnostic marker
for diabetes and related metabolic disorders (12).
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Type 2 diabetes mellitus and its consequential complications are often linked to inflammatory biomarkers
such as neuregulin-4 (Nrg-4) and adipokines secreted by brown adipose tissue. Xuan et al. revealed a
correlation between UHR and both macrovascular and microvascular complications of diabetes mellitus,
in addition to a relationship between UHR and diabetic retinopathy, particularly in men and
postmenopausal women. They advocated for monitoring and managing elevated UHR during diabetes
follow-up, emphasizing its importance in preventing and mitigating diabetes-associated vascular
complications. These results corroborate our findings, which showed a pronounced positive correlation
between increased UHR and myocardial ischemia in diabetic patients with persistent inflammation (12).

Emerging studies have highlighted the predictive value of high UHR for inflammation in conditions such
as metabolic syndrome (13), type 2 diabetes mellitus (14), non-alcoholic fatty liver disease, and liver
steatosis (15). These insights underscore the potential utility of UHR as a predictive marker for diverse
health conditions, supporting the findings of this study.

Uric acid, a product of purine catabolism, is primarily excreted through urine. Antigen cells exhibit
sensitivity to uric acid owing to endogenous pro-inflammatory signaling; therefore, increased uric acid
levels may induce inflammation. Conversely, a reduction in uric acid levels is related to a decrease in the
overall inflammatory burden. Elevated uric acid levels have been associated with chronic low-level
inflammatory conditions such as obesity, metabolic syndrome, and type 2 diabetes mellitus. Moreover, uric
acid levels have been linked to glycated hemoglobin (HbA1c) levels and regulation of diabetes mellitus.
Kosekli and colleagues suggested that high UHR levels could indicate hepatic steatosis in healthy
individuals, proposing that UHR levels could be used for diagnostic and monitoring purposes in
individuals with liver steatosis (15). Our findings resonate with these insights, suggesting that elevated
UHR levels in patients with diabetes may potentially serve as a predictor of myocardial ischemia.

A recent large-scale population study highlighted a positive association between elevated UHR levels and
reduced Glomerular Filtration Rate (GFR), which indicates a risk of chronic kidney disease. UHR is a
sensitive and specific marker of kidney function. These findings and those of our research showed a
consistent relationship between elevated UHR levels and the prediction of myocardial ischemia in MPS for
diabetic patients (16).

Uric acid is a potential biomarker of diabetic nephropathy. An investigation by Kocak et al. showed that
elevated uric acid levels correspond with the severity of diabetic kidney disease in patients with diabetes.
These insights resonate with our findings, which indicate a correlation between high UHR levels and
myocardial ischemia in patients (17).

HDL cholesterol has gained attention as an essential risk factor for cardiovascular diseases because it
safeguards the vascular endothelium by promoting oxidative reactions in the bloodstream. Some studies
have suggested a possible association between inflammatory conditions, such as diabetes mellitus,
metabolic syndrome, various cancers, and low HDL cholesterol levels. Our study reaffirms this, as we
observed that a decrease in HDL cholesterol tends to amplify UHR levels, further validating the use of
UHR as a meaningful biomarker for predicting myocardial ischemia in patients with diabetes (20,21).

This is the first study to demonstrate the relationship between UHR and myocardial ischemia detected
using MPS. While this study was rigorous in its approach, and the implications could potentially be
significant, there were several limitations to note.

1. Sample size and selection bias: The study was conducted in a single hospital, and the sample size may
not be sufficiently large to generalize the findings. The patients in this study may not represent the
complete spectrum of patients with diabetes, leading to potential selection bias.
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2. Cross-sectional design: Given that this was a cross-sectional study, it offers only a snapshot of the
UA/HDL ratio and myocardial ischemia at a specific point in time. This design cannot capture the dynamic
nature of these markers and the progression of myocardial ischemia.

3. Lack of a control group: Although the study compared patients with normal perfusion to those with
myocardial ischemia, it did not include a non-diabetic control group. This omission restricts our ability to
explore the role of diabetes in observed relationships.

4. Exclusion of confounding factors: While the study attempted to control for various confounding factors,
there could be other unaccounted variables, such as lifestyle, dietary habits, and medication adherence,
that could influence both UHR and myocardial ischemia.

5. Measurement error: There is always the potential for mistakes in measuring biochemical markers and
interpreting MPS images, which could introduce bias into the study findings.

6. Reliance on existing data: This study utilized patient records and an institutional data-collection
database. These records may contain inaccurate or missing information, affecting the results.

Future studies addressing these limitations may further increase our understanding of the role of UHR in
predicting myocardial ischemia in MPS patients.

Conclusions

Based on the results of our study, we confirmed that high UHR serves as a crucial independent predictor
and diagnostic tool for myocardial ischemia in patients with diabetes and CAD. UHR's ease of obtaining
and cost-effectiveness of UHR significantly contributes to its potential as a routine diagnostic measure. We
suggest that UHR can be routinely used as an independent predictive marker, particularly in diabetic
patients suspected of having ischemia, who are candidates for MPS. These findings highlight the value of
UHR in clinical practice for diagnosing CAD, thereby contributing to proactive treatment strategies and
improving patient outcomes.
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Oz

Liken planus (LP) deride kagintili, morumsu papiiller karakterize olup sag, tirnak, mukoza tutulumu da yapabilen etiyolojisi tam olarak bilinmeyen
kronik, inflamatuvar bir hastaliktir. Lezyonun sekline, morfolojisine ve anatomik lokalizasyonuna gore LP siniflamas1 yapilmaktadir. Burada bu
simiflama iginde ender goriilen Blaschko ¢izgilerine yerlesen Lineer LP olgusu sunmaktayiz.

Anahtar Kelimeler: Blaschko, Lineer, Liken

Abstract

Lichen planus (LP) is a chronic, inflammatory disease of unknown etiology that is characterized by itchy, purplish papules on the skin and may involve
hair, nails, and mucous membranes. LP classification is made according to the shape, morphology and anatomical localization of the lesion. Here, we
present a case of Linear LP localized to Blaschko lines, which is rare in this classification.
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Blaschko Cizgilerine Yerlegen Lineer Liken Planus: Olgu Sunumu

Giris

Liken planus deride kasintili, viyolase, poligonal papiiller ile karakterize; deri disinda mukoza, tirnak ve
sagh deri tutulumu yapabilen inflamatuvar bir hastaliktir. Lezyonlarin yerlesim yerine, morfolojisine ve
dagilimina gore hastalik siniflandirilmaktadir (1). Bu siniflandirma iginde lineer liken planus (LLP) ender

goriilen bir varyant olup LLP'nin lineer, blaschkoid veya zosteriform paternde yerlesim gosteren olgular:
literatiirde bildirilmistir. Biz burada Blaschko ¢izgilerine yerlesmis LLP olgusu sunmaktayiz.

Olgu

25 yasinda erkek hasta 2 ay once sag koldan baslayip son bir aydir sirt, omuz, bel ve sag bacakta mor-
kahverengi renkte, hafif kasintili dokiintiilerle poliklinigimize bagvurdu. Hastanun yapilan dermatolojik
muayenesinde sag kol fleksor ytizde lineer dagilim gosteren ve sirtta akneiform lezyonlarin arasinda sag
omuz {izerinden sag skapula bolgesine lineer uzanan, sirtin sag tarafi orta bolgede S seklinde, ayn taraf
lomber bolge ve bacak arka ytiizde Blaschko cizgilerine uygun yerlesen lividi renkte makulopapiiler
lezyonlar saptand1 (Resim 1, 2, 3). Hastanin tirnak, mukoza ve sagl deri muayenesi normaldi. flag kullanim
hikayesi olmayan hastanin 6zgecmisinde 6zellik yoktu. Rutin laboratuvar tetkikleri normaldi.

Hastadan alman punch biyopsi sonucunda hafif lameller hiperkeratoz, bir alanda dermoepidermal
bileskede bant tarzinda lenfohistiyositik infiltrasyon, bazal vakuoler dejenerasyon, apoptotik
keratinositler; dermiste ve yiizeyel dermiste hemosiderin yiiklii histiositler goriildii (Resim 4).

Klinik ve histopatolojik bulgularla Blaschko c¢izgilerine yerlesen LLP tamisi konuldu. Hastaya tek doz
intramuskiiler triamsinolon asetonid uygulandi; kasintilar: igin levosetirizin iceren oral antihistaminik
verildi. Bir ay sonraki kontroliinde lezyonlarin belirginliginde azalma, bir kismimin kahverengi
pigmentasyon birakarak iyilestigi goriildii. Tedavinin devaminda klobetazol propiyonat iceren merhem
verildi.
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Resim 1. Sirtta akneiform lezyonlarin arasinda sag omuz iizerinden sag skapula bolgesine lineer uzanan,
sirtin sag tarafi orta bolgede S seklinde devam eden lividi mamkiilopapiiler lezyonlar.

Resim 2. Sag skapuladan sag kola lineer devam eden lividi makiilopapiiler lezyonlar

———
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Resim 3. Sag on kol ekstansor yiizde ve sag kol deltoid bolgede lineer yerlesimli lividi makiilopapiiler
lezyonlar
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Resim 4. Hiperkeratoz ile dermoepidermal bileskede bant benzeri lenfohistiyositik inflamasyon ve
retelerde testere disi goriiniimii (Hematoksilen-Eozin x100).

Tartisma

Liken Planus (LP) deri, deri ekleri ve mukozalar tutabilen, karakteristik klinik ve histopatolojik bulgular1
olan, kronik seyirli, inflamatuar bir dermatozdur. Toplumda goriilme siklig1 %0,2-1 arasindadir. LP klasik
olarak iizeri diiz, mor renkli, poligonal, kasintili papiiller ile karakterizedir. Hastalik her yasta goriilmekle
birlikte daha ¢ok 30-60 yaslar1 arasinda goriilme siklig1 artmaktadir. Etiyolojisi ve patogenezi tam olarak
bilinmeyen hastalikta, viral enfeksiyonlar, otoimmiin hastaliklar, ilaglar, stres, travma gibi faktorlerin CD8+
T hiicre aracili otoimmiin reaksiyon araciligiyla bazal keratinosit apopitozuna yol actig1 diistiniilmektedir.
Lezyonlarin sekline, lokalizasyonuna ve morfolojilerine gore LP siniflamasi yapilir. Lineer LP bu smiflama
icinde nadir goriilen varyantlardan birisidir. LLP tiim liken planuslu hastalain %1’den azim
olusturmaktadir (1,2).

LLP i¢in Blaschkoid LP ve Blaschkolineer LP gibi isimler de kullanilmustir (2,3). Blaschko ¢izgileri ilk olarak
Alfred Blaschko tarafindan tanimlanmis olup sinir, damar ya da lenfatik yapiy1 izlemeyen bu cizgilerin
embriyonik hiicrelerin gelisim ve go¢ yoriingesini yansittif1 diisiiniilmektedir. Bu ¢izgiler, omurganin iist
bolgesinde V seklini, karinda S seklini ve gogiisten iist kola dogru ters U seklini izler. X'e bagli, konjenital
ve kazanilmus cilt hastaliklar1 Blaschko ¢izgilerine uygun yerlesim gosterebilmektedir. Blaschkoid LP'nin,
postzigotik mozaizm sonucunda heterozigozite kaybindan kaynaklandigi diistiniilmektedir. Hasta
hayatinin herhangi bir doneminde LP etiyolojisindeki tetikleyici faktorlere maruz kaldiginda lezyonlarin
yalmzca mozaizm olan blaschko ¢izgilerinde lineer olarak tutulumuyla LLP olustugu varsayilmaktadir (4-
6).

LLP'nin klinik seyrinde genellikle sacli deri, tirnak ve mukoza tutulumu olmadigindan klasik LP'den
farklihk gostermektedir. Literatiir incelendiginde Blaschko ¢izgileri boyunca unilateral dagilim gosteren
LP vakalarinda siklikla govde ve ekstremite tutulumu oldugu goriilmiistiir (7). Bunun yaninda yiiz
yerlesimi olan olgu serileri de yaymlanmistir (8). Hastamizda sag kolda, sirtin sag tarafinda, aym taraf
lomber bolge ve bacakta blasko cizgilerine uygun lezyonlar1 vardi. Bunun yaninda hastamizda sagh deri,
mukoza ve tirnak tutulumu bulunmamaktaydi.

Ayiricl tanida liken striatus, liken nitidus, inflamatuar lineer verrukdz epidermal neviis, lineer porokeratoz,
lineer psoriasis, lineer Darier hastaligi diisiintilmelidir (1,2). Klinik ayrim miimkiin olmadiginda
histopatolojik inceleme yapilmalidir. LP'nin klasik histopatolojisinde, iist dermiste yogun mononiikleer
hiicre infiltrasyonu, hiperkeratoz, hipergraniiloz, testere disi goriiniimiine yol agan diizensiz akantoz,
bazal hiicre vakualizasyonu gibi epidermal bulgular, dermoepidermal bileskede dejenere keratonisitler
goriilmektedir (1). Hastamizin histopatolojik incelemesi sonucunda LP tanist dogrulanmistir.

LLP genellikle iyi seyirlidir ve kendini sinirlar. Lezyonlarin yayginlig1 ve yerlesim yeri tedavi segenegi igin

belirleyici olmaktadir. Hastaligin seyrinde tedavi ile birlikte iyilesme yaninda lezyonlarin bir kismi
pigmentasyon birakarak iyilesebilir. Tedavide topikal kortikosteroidler ve kalsindrin inhibitorleri; sistemik
tedavide oral veya intramiiskiiler kortikosteroid, siklosporin, metotreksat, dapson, asitretin,
antimalaryaller (klorokin ve hidroksiklorokin) ve fototerapi kullanilabilir (1,2). Hastamiza oral
antihistaminikle birlikte triamsinolon asetonid intramuskiiler olarak uygulanmis olup bir ay sonraki
kontroliinde lezyonlarin belirginliginde azalma, bir kisminin kahverengi pigmentasyon birakarak iyilestigi
goriilmiistiir. Tedavinin devaminda hastaya topikal klobetazol propiyonat verilmistir.

Sonug olarak Blaschko ¢izgilerine yerlesen LLP ile ilgili stnirli sayida vaka sunulmus olup bu olgumuzun
litaratiire katki sunacag: diisiincesindeyiz.

Bilgilendirilmis Onam: Bireyden yazili ve sdzlii onam alinmustr.

Cikar Catismasi: Yazarlar gikar ¢atismasi beyan etmemislerdir.
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Abstract

One of the most frequent causes of seizures in children is an acute symptomatic seizure. To forecast risk of recurrence of seizure, it's crucial to identify
the trigger element at the root of the problem. Cyanide inhibits cell oxygen utilization and cellular respiration through inactivation of mitochondrial
cytochrome oxidase. Cyanide is one of the most lethal toxins ever discovered for the human body. Early treatment enables the avoidance of harmful
outcomes, including death. This case report represents case of a 2-year-old girl presented with an acute symptomatic seizure after eating a few apricot
kernels and her quick recovery with antidote after cyanide poisoning was suspected. The patient was discharged without experiencing any long-term
effects of cyanide poisoning.

Keywords: Cyanide, Children, Acute Symptomatic Seizure

&
Oz
Cocuklukta nobetlerin en sik nedenlerinden biri akut semptomatik nobettir. Nobetin tekrarlama riskini tahmin etmek igin sorunun kokiindeki
tetikleyici unsuru belirlemek ¢ok nemlidir. Siyaniir, mitokondriyal sitokrom oksidazin inaktivasyonu yoluyla hiicre oksijen kullanimini ve hiicresel
solunumu inhibe eder. Siyaniir, insan viicudu icin simdiye kadar kesfedilen en oldiiriicti toksinlerden biridir. Erken tedavi, 6liim dahil zararh
sonuglarin dnlenmesini saglar. Bu vaka sunumu, birka¢ kayisi gekirdegi yedikten sonra akut semptomatik ndbet ile bagvuran ve siyaniir
zehirlenmesinden siiphelenildikten sonra panzehirle hizla iyilesen 2 yasindaki bir kiz cocugunu sunmaktadir. Hasta siyaniir zehirlenmesinin uzun
stireli etkisi goriilmeden taburcu edilmistir.
Anahtar Kelimeler: Siyaniir, Cocuk, Akut Semptomatik Nobet
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Introduction

The immature brain of children is more prone to epileptogenesis and propagation of seizures. Acute
symptomatic seizures were provoked by any acute condition such as a toxic or metabolic disturbance,
fever, head trauma, or acute stroke, are differed from epileptic seizures. The American Academy of
Neurology has advised having laboratory screening tests based on certain clinical conditions in evaluating
a child's first seizure (1). However, due to its rarity, cyanide poisoning in pediatric seizures is challenging
for clinicians in terms of diagnosing, verifying, and treating it early.

Cyanide is particularly hazardous to the central nervous, respiratory, and cardiovascular systems. Cyanide
poisoning is uncommon in children, but it is potentially fatal. In general, inhaling smoke from a fire,
consuming pesticides, polishing metal, and consuming cyanogenic foods are all potential sources of
cyanide exposure (2-4). Several plants, including apricot, peach, plum, and cherry contain cyanide
glycosides (5,6). Amygdalin was the first cyanogenic glycoside isolated from plants. Amygdalin was
originally found in bitter almonds [Prunus dulcis Mill. var. amara (DC.) H. Moore] (7) Amygdalin is found
in many Rosaceae seeds and is mostly derived from bitter apricots, semen prunus, almonds, and peach
kernel (8).

The amygdalin is hydrolyzed and converted to hydrogen cyanide in the stomach (9). Cyanide binds to
ferric iron in the cytochrome oxidase a-a3 complex and inhibits aerobic metabolism. The rate of lactate is
increased, due to Krebs cycle disruption, resulting in metabolic acidosis. As a result, cyanide significantly
reduces the level of ATP and increases the level of lactate in the brain (10).Patients with delayed diagnosis
and treatment have higher mortality and morbidity rates (11). Antidotes such as sodium thiosulfate,
sodium nitrite, amyl nitrite, and hydroxocobalamin can be utilized. Though, hydroxocobalamin stands out
in its efficacy and safety profile (12,13).

In this article, we aimed to present a rare case of acute symptomatic seizure due to cyanide intoxication
with apricot kernel ingestion, is successfully treated with hydroxoycobalamin.

Case Report

A previously healthy 2-year-old girl was admitted to the pediatric emergency department (PED) for loss
of consciousness. In the PED, she had generalized tonic clonic contraction of the extremities, staring and
pallor lasting for 5 minutes. After the seizure, the initial evaluation revealed post-ictal confusion,
tachycardia (174 beats/min) (Figure 1), prolonged capillary refill time (>3s) tachypnea(36/min), and
hypotension(66/47mmHg) with low GCS (9/15). Intravenous fluid and dopamine(5mcg/kg/min) infusion
were initiated. Her complete blood count, biochemical and coagulation analyzes were within normal limits.

Tympanic temperature was 36.7°C, acute phase reactants were negative, and empirical intravenous
acyclovir (40mg/kg/day) and ceftriaxone (100mg/kg/day) were administered with high suspicion of
encephalitis.

Figure 1. The electrocardiogram of 2-year-old girl with sinus tachycardia performed after acute
symptomatic seizure due to cyanide ingestion. A, B are before the treatment with hydroxycobalamin. C is
after the treatment with hydroxycobalamin.
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As metabolic disorders such as hypoglycemia may produce loss of consciousness accompanied by seizures,
the blood glucose (124mg/dL) and ammonia (54pumol/L) levels were normal. High anion-gap metabolic
acidosis and high lactate levels were detected in blood gas analysis and sodium bicarbonate replacement
therapy was initiated (Table 1). The patient’s mother said she ate 10-15 apricot kernels for 45 min before
she was collapsed. In the PED, gastric lavage was performed with activated charcoal. Hydroxycobalamin
(70 mg/kg/dose) was given by intravenous infusion over one hour as antidote. She was consulted by
pediatric cardiologist for sinus tachycardia and mildly elonged QTc(440ms) (Figure 1). Informed consent
form is taken from the family.

Discussion

An acute symptomatic seizure is defined as a clinical seizure occurring at the time of a systemic insult or
in close temporal association with a documented brain insult by the International League Against Epilepsy.
Approximately 25,000 to 40,000 children per year in the United States have a first unprovoked seizure.
However, most children do not go on to develop epilepsy later in life. In our case, cyanide poisoning due
to apricot kernel consumption provoked an acute symptomatic seizure, and this was successfully managed
with hydroxocobalamin.

The main action of cyanide is for the production of essential cellular energy sources of oxygen in the form
of ATP. It inhibits oxidative phosphorylation, a process in which it is used. Ingestion of cyanide by
inhalation symptoms begin within minutes, and in a few minutes with oral ingestion. Early symptoms are
headache, dizziness, confusion, and mydriasis. These symptoms result from brain tissue hypoxia and coma
may develop with convulsions afterwards. Early respiratory and cardiovascular findings are tachypnea
and tachycardia, followed by apnea, hypotension, and cardiac arrhythmias (14).

Since this clinical picture, which can be fatal, is rare, it can be difficult to recognize by clinicians. Therefore,
to consider the oral poisoning by cyanide is important for early diagnosis and treatment. Unal et al.
reported that the symptoms of a 3.5-year-old boy started 45 minutes after he ate the apricot kernels. This
period after poisoning is a long period of time that leads to the development of serious symptoms if left
untreated. After the patient came to the hospital, 2 cardiac arrests developed and he was resuscitated. After
24 hours, a cyanide antidote kit was found and treatment with an antidote was started. In the brain MRI of
the patient, hemorrhagic damage was detected in the bilateral lentiform nuclei. After 12 days of
hospitalization, the patient was discharged with neurological sequelae (tetraparesis and rigidity), and
tetraparesis continues after 8 months of follow-up (6). In the article of Peddy et al., a 17-year-old male
patient with potassium cyanide toxicity, who presented with seizures, apnea and cardiovascular collapse,
was reported. In this case, there was a similar clinical picture due to potassium cyanide intake, cardiac
arrhythmias, cerebral infarction were observed and resulted in brain death (2). In these two cases, a cyanide
antidote kit containing sodium nitrite and sodium thiosulfate was applied as antidote treatment. In the
study of Bicilioglu et al., 4 cases aged 2, 2.5, 3 and 3.5 years due to apricot kernel ingestion were presented.
Three of these cases were in severe poisoning state. In one, the symptoms developed 30 minutes after the
apricot kernel ingestion, and in the other two, 2 hours later. These three cases of severe poisoning were
administered hydroxycobalamin at a dose of 70mg/kg after 6 hours,8 hours and 12 hours. All three cases
were discharged without any sequelae (15). Our patient was also a case of severe cyanide poisoning and
recovered without sequelae for early diagnosis and early hydroxoycobalamin treatment.

Most of the studies on cyanide poisoning in the literature consist of animal experiments. These experiments
show that the amount of cyanide administered to observe signs of poisoning in rats or mice represents a
relatively large volume compared to that given for the same effect to occur in a human. Rice et al. observed
rats for overt signs of toxicity immediately following poisoning across a broad range of doses (4— 128
mg/kg) (16). Sodium nitroprusside (SNP) which is an inorganic cyanogen, is a potent vasodilator
commonly used as an anti-hypertensive agent in postoperative cardiac surgical patients. Despite, cyanide
toxicity can occur with SNP therapy. Any concentration of sodium nitroprusside exceeding 3.5 mg/kg/min,
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based on the Federal Drug Administration, may be fatal to humans. There are certain risk factors that have
been associated with the development of harmful levels of cyanide and negative effects in children.
Nevertheless, there is a lack of proof regarding the indications and symptoms of toxicity associated with
SNP infusions in pediatric patients. (17). Based on the current literature, it appears that there is limited
evidence supporting a connection between elevated cyanide levels and symptoms of cyanide poisoning.
Although randomized controlled studies with multiple cases of cyanide poisoning due to ingestion of
apricot kernels are not available in the literature due to the rarity of their observation, considering the small
number of case reports, early diagnosis and early hydroxycobalamin treatment seem to be effective for
good results.

In conclusion, clinicians should consider cyanide poisoning in patients who have presented an acute
symptomatic seizure, a change in consciousness. Apricot seeds consumption should be interrogated. It
should behold that hydroxocobalamin antidote medication administered quickly can save lives.
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Multidisciplinary Approach in Planning Health Services

Saglik Hizmetlerinin Planlanmasinda Multidisipliner Yaklagim
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Dear Editor,

We read the article with great interest the article titled "Does St-Elevation Myocardial Infarction Wait for
The Vacation to End?" published in the last issue of your journal in 2022 and prepared by Polat and Demir
(1). We thank the authors and editorial board for this interesting and informative article. We congratulate
them. However, we would like to talk about spatial analysis that will bring a different perspective to the
subject. We would like to emphasize the importance of spatial analysis in health planning.

Accessibility is the ease of access for individuals to anything that provides a purposeful benefit, such as
a service, product, or device. it should also be considered how many users can access any useful situation
or activity. The inadequacy and inaccuracies in the physical arrangement of settlements can significantly
hinder individuals' access to services. This can occur in people with insufficient physical ability. In the
selection of urban equipment (health, fire department, education, etc.), decision-makers should evaluate
the accessibility of buildings and services correctly. (2).

As approaching the issue in terms of emergency health units, accessibility is undoubtedly of vital
importance for both individual and social emergencies (natural / technological disasters, work / traffic
accidents, etc.). Having emergency management stages; Spatial accessibility is a prerequisite for
establishing an emergency response management that works in all phases of preparedness, mitigation,
response, and recovery, and ensuring the effectiveness of all emergency response tools used (3).

Cardiovascular diseases are the group of diseases that cause the most deaths in developed countries. The
situation is not expected to change in the coming years. Coronary artery disease is the most common of
these diseases and is associated with high mortality and morbidity. Coronary artery disease is clinically
manifested as silent ischemia, stable angina pectoris, acute coronary syndrome, heart failure and sudden
death. It is vital that patients get to coronary angiography within hours and minutes (4). At this point, the
importance of spatial planning of health centers, especially cardiology centers, emerges. Especially in
today's information and communication age, it is not acceptable to not be able to access health services
due to distances.

Geographic information systems (GIS) are a system that deals with the management, analysis and
presentation of geographic information. Thanks to this system, with the development of the information
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sector in every field of daily life, location-based projects are developed and possible solutions for most of
the social and technical problems that arise can be made with spatial analysis (5). It is a fact accepted by
those concerned that GIS emerged as a decision support system for many institutional entities. As of this
content, GIS enables the provision of a quality service as well as its contribution to the efficient use and
sustainability of all kinds of resources within the corporate structure. In addition, it is the most effective
management support system today in achieving a minimum problematic corporate structure by
maximizing the satisfaction of both the service recipient and the service provider (6).

As a result, spatial planning of health centers has a strategic importance, as in the case of acute coronary
syndrome. Planning should be done with the joint work of many disciplines such as geography, geomatic
engineering, health management, civil engineering, geology and interdisciplinary studies should be carried
out.
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Hasta ile ilk Karsilasma: Yaptiklarim Yeterli mi?
First Encounter with The Patient: Is What I've Done Enough?
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Oz

Edinsel immiin yetmezlik sendromu (AIDS), giiniimiize kadar bir¢ok yasamu etkilemistir. Sadece 2021 yilinda yaklasik 1,5 milyon [1,1-2 milyon] yeni
tan1 alan olgu ve 650.000 [510.000-860.000] insan immiin yetmezlik virusu (HIV) ile iligkili 6liim saptanmigtir. Kronik aktif bir enfeksiyon olarak
tanimlanabilecek olan bu enfeksiyonun yonetiminde hasta ile ilk karsilasmada yapilmasi gerekenler hayati 6nem arz ettigi icin tekrar gdzden
gecirilmesi amaglanmugtir.

HIV/AIDS rehberleri, kitaplar taranmig ve bu asamada yapilmasi 6nerilenler derlenmistir.

Hastalik, sadece kisinin fiziksel olarak sagligini bozmakla kalmayip ek olarak damgalanma korkusu, aile igi baski, toplum baskis1 gibi bircok psiko-
sosyal probleme de neden olmaktadir. Hatta bu durumlar, cogu zaman hastay1 hastaligin seyrinden daha ¢ok etkilemektedir. Tan1 ve tedavi dncesinde
her hastalikta oldugu gibi anamnez ve fizik muayene ¢ok 6nemlidir. Anamnez, diger hastaliklardan farkli, 6zellikli olarak daha da derinlegtirilerek
alinmalidir. Hastalarin hastalig1 hakkinda her atilacak adimda detayli olarak bilgilendirilmesi, hasta-hekim giiven iligkisi kurulmasi gereklidir. Tani,
tedavi ve takipte viral yiik, CD4 pozitif T lenfosit sayis: gibi spesifik ve hemogram, biyokimyasal parametreler gibi non-spesifik testler istenmelidir.
Gerekirse diger branglar ile is birligi i¢cinde hasta yonetilmelidir.

HIV/AIDS yonetiminin temelini hasta ile ilk gortisme olusturmaktadir.

Anahtar Kelimeler: AIDS, HIV, Yonetim

&

Abstract

Acquired immunodeficiency syndrome (AIDS) has affected many lives until today. In 2021 alone, approximately 1.5 million [1.1-2 million] newly
diagnosed cases and 650,000 [510,000-860,000] human immunodeficiency virus (HIV)-related deaths were detected. It is aimed to review this situation
as it is vital that what should be done in the first encounter with the patient at the management of this infection which can be defined as a chronic
active infection.

HIV/AIDS guidelines and books were reviewed and suggested to be done at this stage were compiled.

The disease not only impairs the physical health of the person, but also causes many psycho-social problems such as fear of stigma, family pressure,
and social pressure. In fact, these conditions often affect the patient more than the course of the disease. Before diagnosis and treatment, anamnesis
and physical examination are very important as in any disease. The anamnesis should be specifically taken further, unlike other diseases. It is necessary
to inform patients about their disease in detail at every step taken, and to establish a patient-doctor trust relationship. Specific tests such as viral load,
CD4 positive T lymphocyte count and non-specific tests such as complete blood count and biochemical parameters should be requested in diagnosis,
treatment and follow-up. If necessary, the patient should be managed in cooperation with other specific branches.

The basis of HIV/AIDS management is the first interview with the patient.

Keywords: AIDS, HIV, Management
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Giris

Klinik bir tablo olarak ilk kez 1981 yilinda tamimlanan edinsel immiin yetmezlik sendromu (AIDS)
epidemisi, giiniimiize kadar yaklasik 40,1 milyon [33,6-48,6 milyon] yasami etkilemistir. 2021 yilinda
yaklasik 1,5 milyon [1,1-2 milyon] yeni tani alan olgu dikkati ¢ekmektedir. Yine 2021 yilinda 650.000
[510.000-860.000] kisi insan immiin yetmezlik virusu (HIV) ile ilgili nedenlerden dolayr hayatim
kaybetmistir (1). Insan immiin yetmezlik virusu (HIV) enfeksiyonu, kabaca kronik aktif bir enfeksiyon
olarak tanimlanabilir. Yillar icinde hastalarda akut ve kronik degisimler gozlenebilir. Hasta ile ilk
karsilasmada atilmasi gereken her adim hastanin ve hastaligin yonetiminde hayati 6nem tasimaktadir.
Kronik aktif bir enfeksiyon olarak tanimlanabilecek olan bu enfeksiyonun yonetiminde hasta ile ilk
karsilasmada yapilmasi gerekenler hayati 6nem arz ettigi icin tekrar goézden gecirilmesi amaglanmustir.

Gerec ve Yontemler

HIV/AIDS rehberleri, kitaplar taranmis ve bu asamada yapilmas: 6nerilenler derlenmistir.
Bulgular

Diger kronik hastaliklardan farkl: olarak bulasici bir hastalik olmasi nedeniyle toplum sagligi igin 6nem
arz etmektedir. Ancak asil énemli nokta, hastaligin daha tar1 asamasinda hastalarin toplum icindeki
konumlarini, mesleklerini ve dolayisiyla ekonomik durumlarini, aileleriyle iliskilerini, psiko-sosyal
durumlarini yani tamamaiyla yasam kalitelerini etkileyebilmesidir. Bu durum maalesef HIV enfeksiyonuna
sahip bireylerin damgalanma korkusu yiiziinden gelismektedir. Hastalarin gogu hastaligin seyrinden daha
¢ok bu durumdan etkilendiklerini ve bu durum ile ugrasmak zorunda kaldiklarini ifade etmektedir.

Her hastalikta oldugu gibi HIV enfeksiyonunda da anamnez ve fizik muayene ¢ok 6nemlidir. Ancak
hastalardan alinacak olan anamnezin klasik anamnezden farkli yonleri mevcuttur. Ozellikle damgalanma
korkusu nedeniyle bu hastalara psiko-sosyal danismanlik da saglanmalidir. Laboratuvar tetkikleri ve
goriintiileme yontemleri ise hastalarin bazal durumlarinin degerlendirilmesi ve eslik edebilecek olan
komorbiditeler, firsat¢1 enfeksiyonlar gibi durumlarin saptanmasi i¢in kullanilmaktadir (2,3).

Maddeler halinde ilk karsilasmada yapilmas: gerekenler su sekildedir:
Bilgilendirme (2,3):

e Hastanin, mevcut durumu ve hastaligi hakkinda detayli olarak bilgilendirilmesi (Anti-HIV
pozitifligi sonrasinda ve dogrulama testi sonrasinda),

e D-86 formunun doldurulmasi,

e Esin bilgilendirilmesi (6ncelikle hastadan partnerini bilgilendirmesi istenir)

gereklidir.
Anamnez (2,3):
Klasik anamneze ek olarak:

e Meslegi, isi (sosyo-ekonomik ve sosyo-kiiltiirel durum),
e Nerede, kiminle yasadig;,

e Hayvan besleme ykiistl,

e Seyahat Oykiisii,

e Olasi bulas yolu, zaman,

e Cinsel yonelimi ve davranislari,

e Aliskanliklar (sigara, alkol, madde vb. kullanimzi),

e Ailesiyle iliskili durumlars,

e HIV iligkili belirtileri,

e Tibbi 6zge¢misi,

—
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¢ Durumu hakkinda farkindalik diizeyi
sorgulanmalidir.
Duruma gore tekrarlayan goriismeler yapilmalidir.
Fizik muayene:
Eksiksiz bir sistemik muayene yapilmalidir.

e Ek olarak; goz dibi bakisi, Ozellikle lenfatik sistemin degerlendirilmesi, norolojik muayene
yapilmals,

e HIV iliskili hastaliklarin bulgular: 6zellikle aranmals,

e Kardiyovaskiiler risk hesaplanmalidir.

Laboratuvar ve goriintiileme tetkikleri (2-4):
[lk anti-HIV pozitif test sonucu, dogrulama testi sonucu hasta dosyasina eklenmelidir.

e (D4 T lenfosit diizeyi,

e Viral yiik diizeyi,

e Hemogram, genis biyokimya, TIT,
e Serolojik testler,

e Kemik mineral dansitometri,

e Elektrokardiyogram,

e Akciger grafisi,

e PPD/IGRA,

e  Genotipik direng testi,

e HLA-B*5701,

e PAP-smear,

e Semptom ve bulgulara gore gerekli olan radyolojik goriintiilemeler

yapilmali ve dosyaya eklenmelidir.
Konsiiltasyonlar:

Hastanin klinik belirti ve bulgularina gore gerekli konsiiltasyonlar istenmelidir.

Sonuc¢

Hepsinden Onemlisi hasta-hekim iliskisi kurulmali, hastanin giiveni kazanilmali; hastaya hastalig1 ve
durumu hakkinda soru isaretleri birakmadan tam bir bilgilendirme yapilmali, bu siiregte yalniz
kalmayacag hissettirilmelidir. Son olarak; hasta tedaviye hazirlanmali ve hastanin tedavi-takip siirecine
maksimum uyumu saglanmalidir.

Cikar Catismasi: Yazarlar gikar ¢atismasit beyan etmemislerdir.
Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.

Yazar Katkilari: Fikir/kavram: O.B., F.K.; Tasarim/Dizayn: O.B., F.K,; Damismanlik: O.B., F.K.; Veri
toplama/isleme: O.B.; Analiz/Yorum: F.K, Literatiir Tarama: O.B.; Taslak/makale yazma: O.B., F.K,;
Elestirel Inceleme: O.B., F.K. Yazarlar bu yazinin tiim igeriginin sorumlulugunu kabul etmis ve
yayinlanmak i¢in gonderilmesini onaylamigtir.
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