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How electrolyte values affect COVID-19 patients at

the time of application to the hospital?

astaneye basvuru sirasinda elektrolit degerleri COVID-19 hastalarini nasil

etkiler?

(70) Kubra Aydin Bahat?, {:} Meral Mese?

(" )
ABSTRACT

Aim: COVID-19 disease is life threatening. we aimed to evaluated the effect of electrolyte
disturbances on the course of COVID-19 disease. Material and methods: Patients hospitalized
with the diagnosis of COVID-19 were included in the study. Demographic characteristics,
comorbidities, symptoms, clinical course, and laboratory parameters were recorded. Results:
Totally 130 COVID-19 patients, 70 (54%) of whom were female, were included in the study.
The mean age was 56.6 + 16.4 years. The most common symptom was cough (57%) and the
accompanying disease hypertension (45%). 68% of the patients had hyponatremia and 29%
had hypocalcemia. 95% of the patients were discharged. 5% died. There was a relationship
between the need for oxygen and advanced age, male gender, presence of diabetes mellitus,
cardiovascular disease, bilateral involvement in chest CT, lymphopenia, CRP, low calcium level,
hypocalcemia, and secondary infection (p = 0.024., p=0.001, p = 0.030, p = 0.045, p = 0.002, p =
0.010, p =0.000, p =0.022, p = 0.048, p = 0.001, respectively). There was a relationship between
the need for intensive care, male gender, low calcium level, hyponatremia conclusion the
presence of secondary infection. (respectively, p = 0.045, p = 0.023, p = 0.011, p = 0.001). There
was a correlation between the duration of hospitalization and low calcium level and low sodium
level (p = 0.026, p = 0.022). Conclusion: The severity of COVID-19 appears to be associated with
low serum sodium and calcium concentrations, and regular electrolyte monitoring can be useful
in follow-up.

Keywords: COVID-19; electrolyte; oxygen support

Amag: COVID-19 hastaligl, yasami tehdit etmektedir. Siddetli hastalik seyrini 6n gormek,
hastalik takibinde 6nemlidir. Calismamizda elektrolit bozukluklarinin COVID-19 nedeniyle
hastaneye yatirilan hastalarin klinik seyrine etkisini degerlendirmeyi amagladik. Materyal
ve metod: COVID-19 tanisi alan ve 11.03.2020-30.05.2020 tarihleri arasinda yatarak tedavi
goren hastalar galismaya alindi. Demografik 6zellikler, komorbiditeler, semptomlar, klinik seyir,
laboratuvar parametreleri ve tedaviler kaydedildi. Sonug: Calismaya 70'i (% 54) kadin 130
COVID-19 hastasi dahil edildi. Ortalama yas 56.6 + 16.4 yildi. En sik goriilen semptom oksirikta
(% 57). En sik eslik eden hastalik hipertansiyondu (% 45). Hastalarin% 68'inde hiponatremi ve%
29'unda hipokalsemi vardi. Hastalarin% 95'i tam iyilesme ile taburcu edildi, % 5'i 6ldi.Oksijen
ihtiyaci ile ileri yas, erkek cinsiyet, diabetes mellitus varligi, kardiyovaskiler hastalik, gbgls
tomografisinde bilateral tutulum, lenfopeni, CRP, distk kalsiyum seviyesi, hipokalsemi ve
sekonder enfeksiyon arasinda anlamli bir iliski vardi (sirasyla p = 0.024, p= 0,001, p = 0,030, p =
0,045, p=0,002, p =0,010, p =0,000, p=0,022, p = 0,048, p = 0,001). Yogun bakim ihtiyaci, erkek
cinsiyet, dusik kalsiyum seviyesi, hiponatremi ve ikincil enfeksiyon varligi arasinda anlamli bir
iliski vardi. (sirasiyla, p = 0,045, p = 0,023, p = 0,011 p = 0,001). Hastanede kalis suresi ile dustk
kalsiyum seviyesi ve duslik sodyum seviyesi arasinda anlamli iliski vardi (p = 0,026, p = 0,022).
Tartigma: COVID-19'un siddeti, diisiik serum sodyum ve kalsiyum konsantrasyonlari ile iliskili
gorinmektedir, COVID-19 hastalarinin takibinde diizenli elektrolit takibi faydali olabilir.

Anahtar kelimler: COVID 19, Elektrolit, oksijen destegi
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INTRODUCTION

The new type of coronavirus, which emerged at the end of 2019 and spread all over the world, has become a
pandemic. The rapid spread of the virus infection that causes COVID-19, causing severe cases of pneumonia, incurability
and fatal course make the impact of the virus important. Common symptoms of COVID-19 are fever, cough, and shortness
of breath. It may cause various infection findings from asymptomatic to severe pneumonia (1). It has been shown that more
than 75% of patients have kidney involvement during the course of COVID-19 disease (2). The most common forms of kidney
involvement in COVID-19 are acute kidney damage, proteinuria, hematuria, and electrolyte imbalances (2, 3). In several
studies, lower sodium (Na), potassium (K), and calcium (Ca) concentrations have been found to be associated with severe
disease (3). however, data are limited. Therefore, we aimed to evaluate the effect of Na, K, and Ca serum concentrations on
the course of COVID-19.

MATERIALS AND METHODS

Patients diagnosed with COVID-19 in our hospital between 11.03.2020 and 30.05.2020 were included in the
study. Real-time reverse transcriptase-polymerase chain reaction test (rRT-PCR) for SARS-CoV-2 was applied to all patients
presenting with findings suggestive of COVID-19 disease with nasopharyngeal and oropharyngeal samples. All patients with
symptoms suggestive of COVID-19 were evaluated by chest computed tomography. The presence of ground glass opacities
and areas of consolidation were determined as findings consistent with COVID-19 disease. Patients with positive rRT-PCR test
for SARS-CoV-2 and / or typical lung tomography findings for COVID-19 disease were included in the study.

Demographic characteristics (gender, age), chronic diseases (hypertension (HT), diabetes mellitus (DM), chronic
kidney disease (CKD), asthma, chronic obstructive pulmonary disease (COPD), congestive heart failure (CHF)), coronary
vascular diseases (CVD such as myocardial infarction, angina pectoris and documented coronary heart disease, hospitalization
symptoms (cough, fever, shortness of breath, diarrhea, vomiting, nausea, abdominal pain, myalgia, conjunctivitis, loss of
smell / taste), need for oxygen supply (in room air) oxygen saturation <93%), history of secondary infection, need for intensive
care, laboratory data (WBC, neutrophil, lymphocyte, platelet, CRP (C-reactive protein), albumin, Na, K, Ca, chest tomography,
treatments, clinical outcome (death, recovery) , duration of hospitalization was evaluated.

Leukocytosis, neutrophilia, lymphopenia, increased CRP, defined according to the normal ranges given in the
hospital laboratory as: white blood> 10800 u / L cells, leukocytosis; neutrophil count> 7700 u / L, neutrophilia; lymphocyte
count 1300 u / L, lymphopenia; platelet count <130000 u / L, thrombocytopenia and CRP> 3 mg / L increased CRP value. The
normal range of albumin was 3.5 g/ dl - 5.2 g / dl, the normal range for Na was 136 mmol/L - 146 mmol/L, the normal range
for K was 3.5 mmol/L — 5.1 mmol/L, the normal range for Ca was 8.4 mg/dl — 10.6 mg/d|I
Treatments as recommended in the COVID-19 treatment protocol of the Ministry of Health (4).

Statistical Analysis

Data were analyzed using the SPSS 21.0 statistical program (IBM corp. Released 2012.IBM SPSS statistics for
windows, Version 21.0. Amonk, NY: IBM Corb). A p-value of less than 0.05 was accepted as the statistical significance limit.
Numerical variables were given as mean + standard deviation for normally distributed variables and as medians for skewed
continuous variables. Categorical variables are shown as frequency. A Chi-square test was used to evaluate categorical data.
In the analysis of continuous variables, independent sample T-test and Mann Whitney U were used appropriately considering
the distribution of the data. Kartal Dr. Lutfi Kirdar City Hospital Clinical Research Ethics Committee approved. (Decision
number: 2020/514/180/4)

RESULTS

We included 130 COVID 19 patients, 70 (54%) were female and 60 (46%) were male. The mean age was 56.6+16.4
(median: 57.5) years. 82 patients (63%) had positive rRT-PCR. All the patients had computerized tomography findings
consistent with COVID-19 disease. 79% of patients had bilateral lesions, 22% had multiple unilateral lesions and 13% had
unilateral one lesion compatible with COVID-19 disease. The most common symptoms were cough (in 76 patients,59%), and
fever (in 60 patients, 46%). The most common comorbidities were HT (in 58 patients, 45%) and DM (in 53 patients, 41%).

White blood cell values were high in 14 % (18 patients), the mean white blood cell value was 7220 u/L. 48% (63
patients) were lymphopenic, the mean lymphocyte value was 1346 u/L. The neutrophil values were high in 17% (22 patients),
the mean neutrophil value was 4810 u/L. Platelet values were low in 9% (in 12 patients), the mean platelet value was 204.884
u/L. CRP values were high in 85% (in 110 patients), and the average CRP value was 36.1 mg /L. Na value was low in 32% of
patients (41 patients), K value was low in 4% of patients (5 patients), and Ca value was low in 26% of patients (34 patients).
There was no patient with high Na level. K value was high in 4% of patients (5 patients) and Ca value were high in 1% of
patients (1 patient).

Oxygen support was required in 38% of the patients (49 patients) during follow-up. The mean age and male gender
were significantly higher in patients who needed oxygen than those who did not need oxygen. (60.6 years, 65% vs 52.2 years,
35%, respectively, p = 0.001, p = 0.019). DM and CVD were frequently accompanying patients in need of oxygen (57%, 24%
versus 31%, 11%; p = 0.003, p = 0.045). In addition, the presence of bilateral lesions in chest tomography was significantly
higher in patients who needed oxygen (94% versus 70%; p = 0.009). Among the laboratory parameters studied, the mean
lymphocyte count and Ca values of the patients who needed oxygen were significantly lower than the patients who did
not need oxygen (1110u /L, 8.6 mg/ L versus 1490 u / L, 8.8 mg / L, respectively; p = 0.004, p = 0.022). The CRP value was
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found approximately 2 times higher in patients who needed oxygen than in patients who did not need oxygen (53.7 mg / L
versus 25.6 mg / L, respectively; p = 0.002). Hypocalcemia was significantly higher in patients who did not require oxygen
(63% versus 10% p = 0.048). Secondary infections were more common in patients who needed oxygen than those who did
not (27% vs 0.1%; p = 0.00) 11% of the patients (14 patients) needed intensive care during follow-up. Male gender was
more common in patients who needed intensive care than patients who did not need intensive care (71% versus 43%; p
= 0.045). Ca values were significantly lower in patients who did not need intensive care (8.4 mg / Lversus 8.7 mg/L; p =
0.023, respectively). Hyponatremia and secondary infections were more common in patients who needed intensive care
than patients without intensive care (27%, %42 vs 64%, 7%; p = 0.011, p = 0.001, respectively)

The duration of hospitalization was associated with low calcium level and low sodium level. (p = 0.026, p = 0.022).
Looking at the results, 123 patients (95%) were discharged with full recovery. Seven patients died of acute respiratory distress
syndrome (ARDS) development and shock. There was no significant relationship between white blood cell, neutrophil,
thrombocyte, and potassium values in terms of oxygen demand or need for intensive care. The demographic characteristics
and basic clinical characteristics of the study population regarding oxygen demand are detailed in table 1.

DISCUSSION

Since COVID-19 is a new disease that affects the whole world, data on the course of the disease are needed to help
and guide clinicians. Electrolyte disturbances are a parameter that affects the course and follow-up of infectious diseases.
Therefore, although the number of patients in this study is limited, it is one of the studies with a relatively high number of
patients and may contribute to the limited evidence in this area (1,3,5,6).

The mean age in our study was 56.6+16.4 years. Average age comparable to other COVID-19 studies (51-70 years)
(7,8,9). More than half (70%) of the patients in our study were women. The gender distribution varies according to the study
(10,13). In addition, as in many studies, age and male gender were found to be associated with the need for intensive care
and oxygen need (7,13-15).

In the first weeks of the outbreak, PCR tests were concluded within 48-72 hours due to the limited diagnostic capacity of
laboratory tests. Therefore, all patients with suspected COVID 19 symptoms in our center received a CT scan to make a faster
diagnosis. Most of our patients had findings consistent with COVID-19 in their radiographic images. Consistent with the
literature, the findings are bilateral and the presence of consolidation has been associated with the need for intensive care
(6,16,18).

The most common symptoms of COVID-19 in our study were fever and cough. This is similar to other studies
(10,11). In our study, the most common accompanying diseases in the patient group were HT and DM, and in accordance
with the literature, oxygen demand was significantly higher in patients with DM and CVD (7,9,19).

We analyzed the factors associated with the need for oxygen support and intensive care. Lymphopenia
hyponatremia and high CRP were the most common abnormal laboratory parameters in our patients. In general population
studies, severe COVID-19 disease and the need for intensive care have been associated with leukocytosis, lymphopenia,
neutrophil elevation, trombocytopenia and increased CRP (9,11,12,14,19). In our study, a statistically significant relationship
was found between lymphopenia and CRP between the need for intensive care and oxygen supply and the factors mentioned
above. Lack of statistical significance with other laboratory parameters is probably the result of a small number of patients,
which limits statistical analysis results.

In a meta-analysis, sodium and potassium levels were significantly lower in severe COVID-19 (3). Another study
found that sodium, potassium, and chloride levels have high predictive power for COVID-19 to progress to severe disease (20).
In a different study, lower basal sodium, chloride and higher mortality were associated with higher ICU and MV requirements
and longer duration of hospitalization, and hyponatremia was frequent electrolyte disturbances (6,21). The most common
electrolyte disorder in our study was hyponatremia and was related to the need for intensive care.

In one study, it has been shown that sodium levels are inversely related to cytokine storm and IL-6 levels. It can
be thought that low sodium levels will be an indirect sign of increased IL-6 levels and may be associated with the severe
disease phenotype (22). Studies have found that low calcium levels are associated with poor prognosis and longer duration
of hospitalization in COVID-19 disease (6). In our study, too, hypocalcemia was associated with oxygen demand and long
duration of hospitalization. Calcium deficiency may be due to insufficient intake or insufficient absorption as a result of
nausea and diarrhea that develops due to gastrointestinal system involvement of COVID-19.

In addition, tissue and organ hypoxia caused by the disease during the course of COVID-19 may contribute to
hypocalcemia by causing cell membrane damage and calcium entry into the cell (23). In addition, renal hypoxia, endothelitis,
proximal tubule damage and angiotensin converting enzyme 2 up regulation in kidney tissue caused by coagulation disorders
associated with COVID-19 may cause electrolyte abnormalities (24,25). In addition, inappropriate anti-diuretic hormone
syndrome that may accompany viral pneumonias also contributes to electrolyte abnormalities (26).

Our study has some limitations. The low number of patients studied should be stated as a limitation. However,
despite the small number of patients, clinicians interested in managing this patient group should be informed. In addition,
diagnostic tests could not be performed to rule out other possible atypical pneumonia pathogens due to the high patient
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Table 1. The features of the patients stratified by the oxygen support in the follow-up.

Parameters Oxygen support (-) Oxygen support (+) Total p value
n: 81 n: 49 n: 130
Demographic features
Age 52.2+16.3 (54) 60.6 +16.3 (64) 56.6+16.4 (56) 0.024
Sex 0.001
Female, n (%) 53 (65) 17(35) 70(54)
Male, n (%) 28(35) 32(65) 60(46)
DM, n (%) 25(31) 28(57) 53(41) 0.003
Hypertension, n (%) 32(40) 26(53) 58(45) 0.148
CHF, n (%) 4(5) 3(6) 7(5) 1.000
CVD, n (%) 9(11) 12(24) 21(16) 0.045
CKD, n (%) 8(10) 9(18) 17(13) 0.186
Astma, n (%) 7(9) 4(8) 11(9) 1.000
COLD, n (%) 2(3) 2(4) 4(3) 0.632
Clinical characteristics
Dispne, n (%) 12(5) 18(37) 30(23) 0.005
Fever, n (%) 36(44) 24(49) 60(46) 0.631
Cough, n (%) 31(38) 26(53) 76(59) 0.368
Nausea, n (%) 384) 6(12) 9(7) 0.080
Vomiting, n (%) 2(2) 3(6) 5(4) 0.365
Diarrhoea, n (%) 4(5) 3(6) 7(5) 0.243
Myalgia, n (%) 11(14) 3(6) 14(11) 0.300
Weakness, n (%) 19(23) 15(31) 34(26) 0.413
Headache, n (%) 5(6) 1(2) 6(5) 1
Abdominal pain, n (%) 2(2) 5(10) 7(5) 0.103
Ageusia, n (%) 0 3(6) 3(4) 0.290
Intensisive care follow up, n(%) 0 14(29) 14(11) 0.000
Treatment regimens 0.001
Hidroxiklorikin, n (%) 81(100) 49(100) 130(100)
Favipiravir, n (%) 3(4) 27(55) 30(23)
Secondary infection, n (%) 1(1) 13(27) 14(11) 0.000
Discharge time 53+3.6 10.6 £ 6 (7.5) 7.3545.3 0.000
Mortalty, n (%) 0(0) 7(14) 7(5.4) 0.000
Imaging features
Unilateral, single focus, n (%) 16(20) 1(2) 17(13)
Unilateral, multible focus,n (%) 5(6) 2(4) 7(5)
Bilateral involvement, n (%) 57(20) 46(94) 103(79)
Ground-glassopacities, n (%) 73(90) 48(98) 121(93) 0.152
Consolidation, n (%) 24(30) 17(35) 41(32) 0.564
Laboratory findings
Hemoglobin, g/dl 12.9+1.5(13) 13 £1.9(13.6) 12.9+1.6(13) 0.834
WBC, u/L 7206 £ 6477 7744 + 3468 7220 £ 5522 0.969
Neutrophils, u/L 4518 + 3735 5294 + 3322 4810 + 3591 0.234
Lymphocytes, u/L 1490 + 837 1110 + 475 1346 + 743 0.004
Platelets, u/L 211444 + 70364 194040 + 56213 204884 + 65711 0.144
CRP, mg/dl 25.5+31.3 53.7+57.7 36.2+45.1 0.002
Na, mmol/L 137.1+3 136.1+3.5 136+ 2.5 0.081
K, mmol/L 41104 41+0.5 41+04 0.930
Ca, mg/dl 4.8+0.6 8.6+0.5 8.7+0.6 0.022
Albumin, g/dl,f 3.7 £0.5 3.5+0.5 3.7t 0.5 0.094

CHF: Congestive heart failure, CVH: Coronary vascular diseases, COLD:Chronic obstructive lung disease, DM: Diabetes Mellitus, CKD:

Choronic kidney disease, WBC: White blood cell CRP: C- reactive protein, Na: Sodium, K: Potassium, Ca: Calcium, f: 100 patient. Data

are given as (mean+SD) (median)
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load during the pandemic process. Another point is that the rRT-PCR test for SARS-CoV-2 was not positive in all study
patients. However, all patients with negative rRT-PCR tests had typical lesions suggestive of COVID-19 disease on their CT.
We evaluated a limited number of electrolyte effects on disease prognosis. We did not evaluate the etiology of electrolyte
abnormalities due to the high patient load. Only hospitalized persons were included in the study. Therefore, the data are not
representative of all COVID-19 patients.

As a result, low Na and low Ca levels in COVID-19 patients may be indicative of poor prognosis and long duration of
hospitalization. Therefore, it has been concluded that the evaluation of the patients’ electrolytes may be useful in the follow-
up of COVID-19.
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ABSTRACT

Aim: Probiotic (PB) and Mesenchymal Stem Cell (MSC) are new treatment ideas for diseases.
Alterations of microbiata made by PB produce different effects. MSC as the scope of cellular
therapy takes place in clinical practice in many diseases such as Graft Versus Host (GVD) within
the scope of cellular therapy. In this study, the effects of PB application on MSC behavior in
culture in terms of proliferation, migration, differentiation and wound healing were investigated.
Material and Method: Frozen adipose tissue-derived (AD) MSC cells were cultured and
produced at 2.5x104 cells/cm2 in a twelve-well culture dish. They were examined for
proliferation by MTT, migration by the closure of the wound after the creation of a scratch, and
differentiation by transforming the bone cell osteoblast. NBL Probiotic Gold as PB was used
as bacteria which include 2.5x109 Enterococcus faecium, 2.5x109lactobacillus acidophilus,
2.5x109lactobacillus rhamnosus, 2.5x109Bifidobacterium longum, 2.5x109Bifidobacterium
bifidum and examined in terms of behavioral parameters for MSC in the same environment. The
relationship between PB and MSC was also investigated by Scanning Electron Microscopy (SEM).
Result: It was determined that use of PB caused an increase in proliferation, faster
wound closure by increase of migration and higher differentiation to osteoblast.
The ultrastructural examination of MSC by SEM showed that MSCs interacted
with PB are more spread, more adherent, and have more active cell morphology.
Conclusion: The results showed that the addition of PB to the culture medium increased
the MSC efficiency. It was thought that PB would be more beneficial for the clinic to
see of MSC if the same positive effect results in studies with experimental animals.

Keywords: Probiyotic; mesenchymal stem cell; culture; behaviour; differentiation
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Amag: Probiyotik (PB) ve Mezenkimal Kok Hicre (MKH) yeni tedavi fikirleridir. PB ile degistirilen
mikrobiyata farkh etkiler yapmaktadir. Son zamanlarda 6nemli arastirma konusu olmustur.
MKH hicresel tedavi kapsaminda MKH Graft Versus Host (GVH) gibi hastaliklarda klinik
uygulamada yerini almaktadir. Bu c¢alismada kiltir ortaminda MKH davranisina ¢ogalma, gog
etme, farklanma ve yara iyilesmesi agilarindan PB uygulamasinin yapacag etkiler arastirildi.
Gereg ve Yontem: Dondurulmus yag dokusu kokenli MKH (YDMKH) hiicre kiltire alinarak oniki
kuyucuklu kiltur tabaginda 2.5x104hiicre/cm2 olacak sekilde uretildi. Cogalmasi MTT ile, gog
etmesi gizik olusturulmasi sonrasi yara yerinin kapanmasiile, farklanmasi kemik hiicresi osteoblasta
donistirilmesiileincelendi.PBolarakNBLProbioticGold.Preparatiicersindeki2.5x109 Enterococcus
faecium,2.5x109lactobacillusacidophilus,2.5x109lactobacillusrhamnosus, 2.5x109Bifidobacterium
longum, 2.5x109Bifidobacterium bifidum bakterileri eklenip ayni ortamdaki MKH i¢in davranis
parametreleri agisindan incelendi. PB ve MKH iliskisi taramali elektron mikroskobi ile de arastirildi.

Bulgular: PB eklenmesinin  ¢ogalmayr hizlandirdigl, gbé¢ etmeyi arttrarak vyara
iyilesmesini  cabuklastirdigi ve  osteoblastik  kemiksi  yapiya farklanmada olumlu
katkisinin olustugu saptandi. ince vyapi incelemesinde PB ile etkilesmis MKH igin

daha canl, daha ¢ok tutunan ve daha aktif hicre morfolojisinde oldugu bulundu.
Sonug: Alinan sonuglar kiltiir ortamina PB eklenmesinin MKH etkinligini arttirdigini gésterdi. Deney
hayvaniileyapilacakgalismalardaayniolumluetkiningoriilmesininklinikiginyararliolacagidiisinulda.

Anahtar Kelimeler: Probiyotik; mezenkimal kok hiicre; kiltiir; davranis; farklanma
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GiRiS

Memeliler birgcok bakteri, virls ve okaryot hicre icermekte olup mikrobiyata diye isimlendirilmektedirler.
Mikrobiyata insan hiicre sayisinin 10 kat1 kadardir. Bulunduklari dokularda ve olusturduklari gevrede kan olusumunda, immun
sistemlerin, metabolizmanin ve kemik yeniden yapilanmasinda etkili oldugu bilinmektedir. Mikrobiyatanin immn sistemdeki
etkisi ve metabolizmadaki yaptigi degisiklikler iyi bilinmekte olup mikrobiyataya bagli degisikliklerin kemik tGzerindeki etkileri
bircok calismada ortaya konmustur. (1) Mikrobiyatanin barsakta gosterdigi etkileri epigenom ve gen ekspresyonu tizerinden
gerceklestigi gosterilmistir. Mikrobiyal biyoaktif bilesik Gretimine bagl etkileri hiicrelerde transkripsiyonel ¢alsmayi baslattigi
saptanmistir. Barsak mikrobiyatasi ile hiicre epigenomunun DNA metilasyonu ve histon modifiksyonu ve kodlanmayan RNA
lari kullanarak iliski kurduklari bilinmektedir. Bu durumun anlagilmasi ve mekanizmalarin incelenmesi klinik kullanimlarini
saglayacak bilgiler getirecektir. (2)

PB, sindirim sisteminde belirli sayida bulunan ve tiiketildiginde bireyin bagirsaklarindaki bakterilerin sayica dengesini
saglayarak sindirim sistemi ve bagirsak saghgini koruyan canli mikroorganizmalar ve/veya bilesenleri tanimlamaktadir. PB gida
ise icerisinde yeterli miktarda canli PB mikroorganizma bulunduran ve raf 6mri sonuna kadar bu canlligi muhafaza eden
UrGnddr. Bagirsak florasi bozuldugu yani PB azaldigi zaman patojen mikroorganizmalar hizla trer. Bagirsak florasi bozuldugu
yani PB azaldigi zaman patojen mikroorganizmalar hizla trer. Etkin bir PB besinin konakgiya yararli etkisi olmali, patojen ve
toksik olmamali ve yliksek oranda canli mikroorganizma igermelidir. Ayrica gastrointestinal kanalda asit pH ve safra tuzlarina
direngli olmasi gereken probiyotik stoklama ve kullanim siiresince canli kalabilmeli ve metabolize etme yetenegini korumalidir.
PB ve prebiyotik tedavileri ile kemik iyilesmesi barsak mikrobiyatasinin kemik metabolizmasinda ve saglikli kalmasinda 6nemli
oldugunu gostermektedir. (3)

Hematopoetik kok hiicre transplantasyonu hayat kurtarici bir yaklasim olup énemli komplikasyonlarindan birisi
transplantasyonlar sonrasi enfeksiyonlardir. Bu komplikasyonun olusmasinda barsak mikrobiyatasinin dnemli bir rol oynadigi
ve kullanilan antibiyotikler ile degisen mikrobiyatanin etkili bir faktor oldugu saptanmistir. Pro ve prebiyotiklerin kullanimi
ile daha saghkh bir mikrobiyatanin olusturulmasinin bu enfeksiyonlarin énlenmesinde yararli oldugu distntlmustar. (4)
Mikrobiyatanin barsakta yaptigi bir baska etkide barsak davranis diizenlenmesinde 6nemli bir etken olan kdk hiicre ve Nisi
Uzerindeki etkileridir. Bu etki ile besin absorbsiyonu, endokrin sinyal, enerji dengesi, immiin cevap ve sistemik dengenin
gerceklestigi goriilmektedir. (5) Bu diizenin bozulmasi obesiteden baslayan inflamatuar barsak hastaliklari ve kanser gibi birgok
onemli patalojiyi ortaya ¢ikarmaktadir. Barsak kok hiicresinde olan bu olumsuz degisikliklerin mikrobiyata ile diizeltilebilmesi
gelecegin tibbinda 6nemli olacaktir. (6)

MKH baslica kemik iliginde bulunan pluripotent bir hiicre toplulugudur. Bundan baska yag dokusu, plasenta, amnion
sivisi ve fotal dokularda da bulunur. MKH “ex vivo” kolaylikla gogaltilabilir. MKH kesin tanimlayabilen bir hiicre belirteci yoktur.
Hematopoietik kok hiicreden farkli olarak CD34—, CD45— dirler. Heniiz tam belirlenememekle beraber tipik ytizey belirtegleri;
CD29, CD44, CD71, CD90, CD106, CD124, CD105 (SH2) ve CD73 (SH3/SH4) olarak bildirilmistir. (7) Rejeneratif tip hasara
ugramis dokularin ve organlarin biyolojik Griinlerle tedavi edilebilmesine olanak saglamistir. Viicudun hasarlanmis hiicre,
doku ve organlarini kendi kendine onarabilme yetenegi ve kok hiicrelerin etkisi incelenerek bu sonuca varilmistir. Yaglanma,
hastaliklar, travma veya dogustan bozukluklar nedeni ile fonksiyonlarini yitiren doku ya da organlarin tamiri ve degisimi icin
canliislevsel dokular tretilmektedir. Yenileyici tip sadece problem gelistikten sonra hasarin tedavisinde degil ayni zamanda
problemlerin olusmasini engelleyici koruyucu tip alaninda da 6nemli rol oynamaktadir. KH farkli doku kaynaklarindan kolayca
elde edilip gok miktarda uretilerek tedavide kullanilacak hale gelen multipotent mezenkimal hiicrelerdir. Birgok hastalik igin
tedavi asamasina gelmis ve giderek artan bir sekilde klinikte yer almaktadir. Yag Kokenli MKH (YKMKH) rejeneratif tipta
ozellikle enflamasyonda ve otoimmdin hastaliklarda giderek artan 6nem kazanmaktadir. Osteomiyelit ve kistik fibrosis gibi
hastaliklarda bakterinin yavas Gremesine ve koloni olusturma yeteneginin azalmasina neden oldugu duslnulmektedir.
KH ve salgiladigi faktorler yan etkileri olmayan tedavi Urlnleri olarak klinikte yerlerini almakta ve her gegen giin degisik
modifikasyonlari ortaya gikmaktadir. (8) Hasarli dokularda inflamasyonu azaltip immin modilasyon ile rejenerasyonu
sagliyabilmektedirler. Yag dokusu gibi ¢ok farkli kaynaklardan kolayca elde edilebilen KH standardi iyi olan laboratuvarlarda
hizli bir sekilde retilip hasta icin kullaniimak (izere hazir hale getirilmektedir. iskemi, Chron, iilseratif kolit ve karaciger
hastaliklari gibi birgok patolojik durumda faz ¢alismalari tamamlanmis ve tedaviler uygulanmaya baslanmistir. (9)

Kemik iligi kékenli MKH (KIMKH) multipotent farklilasma yeteneklerinin yani sira dnemli bir immiin modiiler
kapasiteye sahiplerdir. (3) PB etkilerinin in vivo fare deneyinde gosterildigi bir calismada tenofovir indiklenmis kemik kaybinda
osteogenez ve proliferasyonu ayrica osteogenik gen ekspresyonunu artirarak kemik kaybini 6nledigi anlasiimistir. (10) Bir
baska calismada PB kullanilarak insan periferik mononikleer kan hiicreleri kiltiir ortaminda 24 saat inklibasyon sonrasinda
immun hicreleri aktive ettigi ve antiinflamatuar sitokinler ile kemokinleri dramatik bir sekilde artirdigi gorilmustir. Bu
calismada gorilen ilging sonug PB i¢cin immunolojik hiicre duvarinda bulunan lipoteikoik asit tGizerinden biyolojik aktivetesini
gosterdigi diistinilmistir. (11) Ug boyutlu orgonoid yapilan bir calismada barsak kék hiicrelerinin epitel olusumunda ve
miyofibroblast gelisiminde Toll like receptor (TLR) ve Prostaglandin olumlu etki gésterdigi bulunmustur. (12)

Hastaliklarin tedavisinde yeni yaklagim arayislari probiyotik (PB) ve mezenkimal kok hicre (MKH) tedavisi gibi
farkh distinceleri gindeme getirmektedir. Mikrobiyata ile olusan biyolojik stireglerin degisimleri 6zellikle PB uygulamalarina
bagh farkli etkiler son zamanlarda 6nemli arastirma konusu olmustur. Benzer sekilde hiicresel tedavi kapsaminda MKHGraft
Versus Host (GVH) gibi hastaliklarda da olmak tzere birgok tedavide klinik uygulamada yerini almaktadir. Bu galismada kultur
ortaminda MKH davranisina ¢ogalma, go¢ etme, farklanma ve yara iyilesmesi agilarindan PB uygulamasinin yapacagi etkiler
arastirildi.
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GEREC ve YONTEM

Probiotic Gold. Preparat igersindeki 2.5x10° Enterococcus faecium, 2.5x10° Lactobacillus acidophilus, 2.5x10°
Lactobacillus rhamnosus, 2.5x10° Bifidobacterium longum, 2.5x10° Bifidobacterium bifidum bakterileri kullanildi. Degisik
dilisyonda PB uygulamasi 1/10, 1/100, 1/1000 konsantrasyonlarinda kiltir ortamina uygulandi.

Calismamizda -80C“de dondurularak saklanmis dordiinci pasajdaki yag dokusu mezenkimal kok hicreleri
kullanilacak. -80C° den alinan vial igerisindeki hiicreler 37 C° deki su banyosunda oda sicakligina getirilerek cogalmasi ve
konfluent olmasini saglamak igin %15 fotal buzagi serumu (FCS), 50 pgr./ml. Gentamisin, 100 Ul/ml. Penisilin, 100 Ul/ml.
Streptomisin, 100 Ul/ml. Amfoterisin iceren a-MEM kultiir ortamina birakildi ve 370C’ de ve %5 CO2 kosulunda inkibe edildi.
Morfolojik olarak faz kontrast atagmanl inverted mikroskopta incelenerek fotografi gekildi. (13)

MTT Assay Sitotoksik etkiler, sitotoksisitenin degerlendirilmesinde yaygin olarak kullanilan enzimatik test
yontemlerinden biri olan MTT [3-(4,5-dimetiltiazol-2-il)- difenil tetrazolium bromid] assay yontemi ile belirlendi. Bu yontem,
MTT boyasinin tetrazolium halkasini pargalayabilmesi ilkesine dayanmakladir. Bu yontemde, MTT canli hiicrelere aktif olarak
absorbe olur ve reaksiyon mitokondriyal siiksinat dehidrogenaz tarafindan katalize edilerek mavi-mor renkli, suda ¢éziinmeyen
formazana indirgenir. Formazan olusumu, yalnizca aktif mitokondrinin bulundugu canli hiicrelerde gorilmektedir. Bu da
hicre canliliginin bir belirteci olarak kabul edilmekte ve spektrofotometrik olarak belirlenen deger yasayan hiicre sayisi ile
iliskilendirilmektedir. Steril PBS icerisinde hazirlanan stok MTT soliisyonundan, 0,5 mg/mL MTT c¢alisma soliisyonu hazirlandi
ve 96 kuyucuklu plaklara ilave edildi. inkiibatdrde 3 saat bekletildikten sonra plakalardaki hiicrelerin optik dansiteleri ELISA
cihazinda (Bio-Rad, ABD) 540 nm dalga boyunda okutuldu. Kontrol kuyucuklari okutularak elde edilen absorbans degerlerinin
ortalamasi alindi ve bu deger %100 canli hiicre olarak kabul edildi. Cozlicii ve ajan uygulanan kuyucuklardan elde edilen
absorbans degerleri kontrol absorbans degerine oranlandi ve ylzde canlilik olarak kabul edildi. MTT denemeleri farkh
glnlerde en az 10 kez tekrarlandi ve test maddelerinin prostat kanseri hiicreleri lizerine sitotoksik etkilerinin olup olmadigi
tespit edilmeye ¢alisildi. (14)

MKH kultir ortaminda konfluent oldugunda pipet ucu ile yapilacak gizik fotograflanarak uygulama sonrasi yaranin
kapanmasi igin gegen siire hesaplanacaktir. Alti kuyucuklu plate’e alinan MKH 200ul lik pipet ucuyla yapilan yara sonrasinda
besiyeri degistirilerek iyilesme slirecine birakildi. Kapanmanin tamamlandigi ilk 6rnekte diger 6rneklerin fotograflar gekilerek
iyilesme siireci incelendi. (15)

MKH igin osteojenik farklanmada askorbik asit, beta gliserofosfat ve dexamethazon ilavesi yapilan besiyeri kullanildi.
Farklanmanin belirtegleri olarak Alizerin Red (AR) ve Von kossa (VK) ile osteokalsin (OK) ve Osteonektin (ON) belirtegleri
kullanildi. (13)

BULGULAR

MKH kaltir ortaminda tretilip semikonflient ve konflient hale getirildi. Karakterizasyon igin Stro-1, CD73 ve CD90
pozitifligi ve CD34 ile CD45 negatifligi kullanildi (Resim 1). Buytik ¢ogunlukla homojen bir MKH olustugu ve PB uygulamasinin
parametreleri olumlu etkiledigi saptandi (Tablo 1).

MTT ile yapilan olgiimlerde PB kullaniminin hiicre ¢ogalmasini (Resim 2) anlamli bir sekilde arttirdig1 (Tablo 2)
goralda.

MKH kaltir ortaminda konfluent oldugunda pipet ucu ile yapilan gizik yara modelinde (Resim 3) PB kullaniminin
yaranin kapanmasi icin gegen stireyi kisalthgi ve iyilesmeyi hizlandirdigi (Tablo 3) bulundu.

PB uygulamasinin osteojenik farklanmaya olan etkisini incelemek igin yapilan AR ve VK ile ON ve OK (Resim 4)
boyamalarinda anlamli bir etki (Tablo 4) izlendi.

PB uygulamasinin EM incelemesinde (Resim 5) hicrelerin morfolojisinin, adezyonunun ve canliiginin belirgin
olarak daha iyi oldugu gorildu.

TARTISMA

Hastaliklarin tedavisinde yeni yaklasim arayiglari PB ve MKH tedavisi gibi farkli dislinceleri giindeme getirmektedir.
Mikrobiyata ile olusan biyolojik stireglerin degisimleri 6zellikle PB uygulamalarina bagh farkh etkiler son zamanlarda 6nemli
arastirma konusu olmustur. Benzer sekilde hucresel tedavi kapsaminda MKH Graft Versus Host (GVH) gibi hastaliklarda
da olmak Uizere birgok tedavide klinik uygulamada yerini almaktadir. Bu ¢alismada kdltir ortaminda MKH davranigina
¢ogalma, goc etme, farklanma ve yara iyilesmesi agilarindan PB uygulamasinin yapacagi etkilerin incelenmesi amaglandi. PB
eklenmesinin cogalmayi hizlandirdigi, gé¢ etmeyi arttirarak yara iyilesmesini cabuklastirdigi ve osteoblastik kemiksi yapiya
farklanmada olumlu katkisinin olustugu saptandi. ince yapi incelemesinde PB ile etkilesmis MKH igin daha canli, daha ¢ok
tutunan ve daha aktif hiicre morfolojisinde oldugu bulundu.

PB verilen dokunun saglikli olmasi icin patojen bakterilerle miicadele eden mikroorganizmalardir. Lactobacillus,
Bifido, E coli, Enterocoocus fecalis gibi PBler uygun doz ve karisimda kullanildiginda antimikrobiyal faktorler salgilayarak
ve immin cevabl modile ederek dokunun iyilesmesine ve sagliklh olmasini saglarlar. Bircok calismada PB igin Ozellikle
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Resim 1 .MKH belirteglerinin iHK ile tanimlanmasina PB etkisi.



Tablo 1. MKH belirteglerinin IHK ile tanimlanmasi sonrasinda PB etkisi h-Skor ile yapilan degerlendirme

h-skor Stro-1 CD90 CD73 CD45 Cd34
PB- 155.78 +24.86 226.85 +22.92 205.84 +18.42 11.96 +4.78 6.05 +2.88
PB+ 198.22 +18.36 266.66 £16.91 228.24 +16.45 16.28 +3.86 9.12+3.14

karsinojenik bakteriler agisindan ¢ogalma ve adezyonu azalttiklari gésterilmistir. Ozellikle oral muloza enfeksiyonlarindan
candidiasizde kultiir ortaminda kullanilan PB igin biyime, ¢ogalma ve adezyonu azalttigl ayrica biyofilm formasyonunu
duslrdigu saptanmistir. Yara iyilesme silirecinde yara kenarlarinda adezyon, gog ve farkhlasmayi yonlendirerek in vivo
iyilesmeyi hizlandirdig gosterilmistir. (16)

PB - PB +

Morfoloji

semikonfluent

konfluent

Resim 2 MKH Farklanma siirecinde Osteoblastik degisim (G3) ve kemiksi koloni olusumu (G7)

Tablo 2. MKH Farklanma suirecinde Osteoblastik degisim (G3) ve kemiksi koloni olusumu (G7) PB etkisi igin MTT

MTT G3 G7
PB- 564.46+124.22 1244.48 +148.12
PB+ 778.36 £128.77 1366.26 +154.68

MKH igin go¢ etmenin ve gittigi doku uyum saglamanin rejeneratif tip agisindan dnemi gok blyiktir. PB kullaniminin
migrasyon kapasitesini arttirmasi etki mekanizmalarindan birisi olmaktadir. Lactobasillus igin kiltir ortaminda makrofaj ve
lenfositleri gogalmak Uzere sitimile ettigi ve boylelikle kemotaksis ve anjiogenesizi yonlendirdigi gosterilmistir. Yapilan bir
calismada yuzey belirtegleriile karakterize edilen umblikal kord MKH lariigin adipojenik ve osteojenik farklanma arastirnmistir.
Yapilan uygulamalarda farkh etkenler kullaniimasina ragmen MKH igin morfolojik bir farklilik gozlenmez iken gog belirteglerini
farkl bir sekilde eksprese etmiglerdir. Degisik diizeylerde VLA-4 ve VCAM-1 gog belirteglerini PCR ile tanimlamislardir. L.
asidop ile  VEGF ve MMP-2 artarken CXCR-4 bir degisiklik olusmamistir. Bu ¢alismadan PB kullaniminin migrasyon igin
onemli bir faktér oldugu ortaya konmustur. PB ile artan migrasyon kapasitesinin adipojenik ve osteojenik farklanmayi da
artirdigl disUnllmastar. (17) Kalttr ortaminda gizik olusturma yéntemi MKH igin go¢ etme yeteneginin arastiriimasinda
kullanilmaktadir. Bu amagla yapilan bir calismada Lactobacillus reuteri ve Porphyromonas ekstrakti kullaniminin MKH ¢ogalma
ve farklanma aktivitesinin yani sira gé¢ etme yetenegini de arttirdigi bulunmustur. Kiiltlir ortaminda gizik yarasinin kapanmasini
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hizlandirdigi gibi invivo deri yara iyilesmesinde benzer sekilde yaptigl saptanmistir. Her iki durumda da P.gingivalis igindeki
LPS ile NLPR3 inflamasomun aktive olup MKH fonksiyonu inhibe edildiginde bu gdg etkisinin oradan kalktigi gézlenmistir. PB
etkisinin mikrobiyata dengesini saglayarak inflamasyonu ve yara iyilesmesini olumlu yonde etkiledigi distinilmastir. (16)

PB - PB +

Go¢

Resim 3. MKH Farklanma siirecinde gizik sonrasi go¢ etme ve farklanmanin saptanmasi

Tablo 3. MKH Farklanma siirecinde gizik sonrasi go¢ etme ve farklanmanin morfometrik analizinde yara kenarindan baslayan
¢ogalma ve goclin yara kapanmasini saglamasi ve olusan kemiksi adaciklarin élgtimleri ile PB etkisinin gosterilmesi.

Cizik Yara kapanmasi Kemiksi Adacik Olusumu
PB - 0.48£0.17 pm 23.22+8.94
PB + 0.31+0.11 um 32.18+7.64

PB kullaniminin mikrobiyata homeastazini saglamasinin disinda patolojik durumlarda da hicre proliferasyonunu
ve osteojenik farklanmayi arttirarak hasari 6nleyici 6zelligide bulunmaktadir. Tenofovir ile indiiklenmis mandibula kemik
kaybinda PB kullaniminin mandibuler MKH igin indlkleyici 6zelliginden yararlanarak kemik kaybinin azaltildigi gésterilmistir.
Mandibular histomorfometri igin yapilan mikroCT ile yapilan osteojenik belirtegler igin yapilan PCR ve stipernatanttan yapilan
ALP Uretimi ile L.rhamnosus GG PB igin supernatant a salgiladigi faktorlerin osteogenezi yeniden yapilandirdigi gosterilmistir.
(10) PB tarindan salgilanan faktorler agisindan bakildiginda farkin metabolitlerden kaynaklandigi belirlenmistir. Farkli PB
klltir ortamina eklenip bir stre sonraki slipernatant toplanarak MKH igin uygulandiginda ¢ogalmanin ve farklanmanin
arttirildigi saptanmistir. Cogalma igin PCNA ve k&k hiicre icinde SOX-2, OCT-4 ve NANOG transkripleri icin kullanilmis ve iPKH
icin farklanmasi saptanmustir. (18)

Yapilan bir calismada P.gingivalis ve L reuteri olarak PB kullaniminin kiltir ortaminda gingival MKH igin gogalma, gog
etme ve osteojenik farklanmayi hizlandirdigi saptanmistir. Osteojenik farklanmanin kritik transkripsiyon faktorlerinde olan
0OSX, OPN, OCN ve RUNX2 belirteglerini Real time RT-PCR ile gosterildigi Gzere anlaml bir sekilde artirmistir. Red O boyamasi
ile patojenik bakteriile PB arasinda kurulan dengeye bagl olarak MKH igin adipojenik farklanmanin baskilandigi gosterilmistir.
Bu sonuglara iliskin olarak fare damaginda yapilan yara iyilesmesi deneyinde L.reuteri ve P.gingivalis gruplarinin iyilesmeyi
hizlandirdigi gosterilmistir. Boylelikle oral mikrobiyom dengesinin saglanmasi ile yara iyilesmesinin saglandigi distnilmuastar.
NLRP3 aktivatori olarak kullanilan LPS ile MKH gogiini anlamli bir sekilde inhibe ettigi saptanmistir. Benzer sekilde OSX, OPN,
OCN ve RUNX2 belirtegleri baskilanmistir. L.reuteri kullanimi ile MKH igin olusan tim olumsuzluklar geri dondarilmustar.
L.reuteri nin P.gingivalis teki LPS yi notralize ederek patojenik bakteri ve PB arasindaki dengeyi sagliyarak yara iyilesmesini
hizlandirmaktadir. (16)
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Resim 4. MKH icin osteoblastik farklanma kriterleri olan AR ve VK Histokimyasi ile ON ve OK imm{inohistokimya gériintuleri

Tablo 4 MKH igin osteoblastik farklanma kriterleri olan AR ve VK Histokimyasi ile ON ve OK immiinohistokimya goriintilerinde

yapilan h-Skor analizi ile PB etkisinin gésterilmesi

h-skor AR VK ON OK
PB - 65.78 +16.92 55.77 £ 11.45 148.84 £ 24.37 124.66 £ 15.44
PB + 94.98+ 18.88 68.87 £ 13.42 162.66 + 18.48 138.11+12.94
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Resim 5 SEM ile kiltlir ortaminda PB etkisinin gosterilmesi.PB eklenmesinin ¢ogalmayi hizlandirdigi, go¢ etmeyi

arttirarak yara iyilesmesini cabuklastirdigi ve osteoblastik kemiksi yapiya farklanmada olumlu katkisinin olustugu saptandi. ince
yap! incelemesinde PB ile etkilesmis MKH icin daha canli, daha ¢ok tutunan ve daha aktif hiicre morfolojisinde oldugu bulundu.

Osteoblastik farklanma kemik butinliginin korunmasinda énemli bir faktér olup Propionibacterium freudenreichii
ile iliskisinin arastirildigl bir calismada ¢ig sutten elde edilen MJ2 izolatinin osteoblastik farklanma, mineralizasyon ve
sinyal yolagini etkiledigi invitro ve invivo gosterilmistir. Osteoblastik farklanma ve minealizasyon g-PCR ve western blot ile
incelendiginde osteoprotegerin osteoblastik belirtecinin ve nuklear faktor kB ligandinin anlaml bir sekilde arthigi ayrica BMP2
nin ylkseldigi saptanmistir. Alizerin red boyamasi ile mineralizasyonu artirdigi bulunmustur. Overektomili sicanlarda agizdan
MJ2 beslemesinin olusan osteoporozu azalttigi bulunmustur. (19) OsteopozIlu hastalardan alinan 25-OH vitamin D ve prokollajen
tip 1 enterminal peptid 6rneklerinde Lactobacillus asidophilus ve ramnossus etkisi MC3T3-E1 ve osteoblastlar ve RAW 264.7
osteoklaslar etkisi incelendiginde butirik asit Gzerinden osteoblastik olgunlasmayi sagladiklari saptanmistir. ALP aktivitesinin
arthigl OK konsantrasyonunun yikseldigi ve RUNX2, RANK, NFATc1, cathepsin K, DC-STAMP, OSCAR, WNT2 ve CTNNB1 yikseldigi
osteoblastlarda gosterilmistir. Osteoklastlar iginde tersi gergeklesmistir. (20)

insan kemik iligi MKH osteoblastik farklanmasinda PLLA scaffoldu ile verilen probiyotik nisin tedavisinin osteoblastik
farklanmada etkili oldugu gosterilmistir. MTT 6lglimleri ile kiltirin birinci ve 3., 5. Glnlerinde nisin tedavisinin gogalmayi artirici
etkisi saptanmistir. RT-PCR ile ALP, ON, OK ve kollajen 1 ekspresyonlarinin anlamh bir sekilde arttigi buna karsilik RUNX2 gen
ekspresyonun azaldigi gosterilmistir. AR ve vonkossa testleri ile minerilizasyonun arttigi saptanmistir. SEM ile hiicrelerin ¢ogalma
egiliminde oldugu ve daha aktif bir hiicre yapisi gosterdigi belirlenmistir. (21) Bu ¢alismanin sonuglari bizim bulgularimiz ile
oldukga paralel olup bir scaffold kullanmadan ve PB karisimi ile daha iyi sonuglar aldigimiz gorilmektedir.

SONUC

Bu ¢alismada kiltir ortaminda MKH karakteristligi ve osteoblastik farklannma (izerine probiyotik karisiminin etkisi
incelendi. PB karisiminin MKH belirteglerini anlaml bir seklde yikselttigi h-Skorlama ile bulundu.

MKH farklanmasi igin osteoblastik degisim siireci incelendi ve PB lerin MTT ile cogalmanin, gizik atma ile gég etmenin,
AR ve VK ile mineralizasyonun ayrica ON ve OK ile osteoblastik farklanmanin anlaml bir sekilde arttirildigi saptandi.

Alinan sonuglarin kemik gelisimi, patolojik durumlari ve 6zellikle osteoporoz igin Snemli bir anlam ifade ettigi distintldi.

Alinan sonuglar MKH tedavisi gerektiren durumlarda PB kullanilmasinin tedavi etkinligini arttirdigi kiltir ortaminda anlasildi.
Deney hayvani ile yapilacak calismalarda ayni olumlu etkinin goriilmesinin klinik igin yararh olacagi distunalda.
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Turkey Objective: This study was aimed to evaluate whether the lockdown for outbreak will pose
a risk in terms of weight gain in youths by determining daily activity levels, screen time and
calorie amounts. Material and Method: This prospective and descriptive study was conducted
during the initial stage of the Coronavirus Disease 2019 (COVID-19) lockdown. The research data
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Research data were collected through the online interview method from a total of 67 youths
residing in the family health center area of a district in the specified province. Results: The
daily physical activity time was 36.41+49.09 minutes, their sleep time was 9.34+1.58 hours, and
screen time was 7.70+4.20 hours of the youths. Of the youths, 44.8% had taken more necessary
than daily calories. It was found that youths were gained 2.13+2.02 kg during the initial stage of
the COVID-19 lockdown. Conclusion: The results of the research showed that nearly half of the
youths received more calories than they should take daily, they consumed unhealthy foods more
frequently, their daily physical activity time was low, and their screen times were long during
the initial stage of the COVID-19 lockdown. It was thought to be important to take necessary
precautions against a possible global childhood obesity crisis in the future. In line with the
research findings, it can be said that young people should be evaluated separately in terms of
nutrition and weight gain in future pandemics.
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surelerinin ve kalori miktarlarinin belirlenerek, kapanmanin genglerde kilo alimi agisindan
olusturacagi riskin belirlenmesi amaglandi. Gereg ve Yontem: Prospektif ve tanimlayici tipteki
calisma, Koronavirus Hastalig 2019 (KOVID-19) kapanmasinin ilk asamasinda gerceklestirildi.
Arastirma verileri Turkiye'nin Gineydogusundaki bir ilde ikamet eden 15-20 yas arasi genglerden
toplandi. Arastirma verileri, belirtilen ilin bir ilcesindeki aile sagligi merkezi bolgesinde ikamet
eden toplam 67 gengten online gorlisme ydntemiyle toplandi. Bulgular: Genglerin glinltk fiziksel
aktivite suresi 36.41+49.09 dakika, uyku siresi 9.34+1.58 saat ve ekran basinda kalma siresi
7.70+4.20 saatti. Genglerin %44.8'i giinliik almasi gereken kaloriden daha fazlasini aldi. KOViD-19
kapanmasinin ilk asamasinda genglerin 2.13+2.02 kg aldigi tespit edildi. Sonug: Arastirma
sonuglari, KOVID-19 kapanmasinin ilk asamasinda genglerin yaklasik yarisinin giinliik almalari
gerekenden daha fazla kalori aldiklarini, sagliksiz yiyecekleri daha sik tiikettiklerini, giinliik fiziksel
aktivite slirelerinin distk oldugunu ve ekran sirelerinin uzun oldugunu gosterdi. Gelecekte olasi
bir kiiresel ¢ocukluk ¢agi obezite krizine karsi gerekli dnlemlerin alinmasinin 6nemli oldugu
disinilmektedir. Arastirma bulgulari dogrultusunda ileride olasi pandemilerde de genglerin
beslenme ve kilo alimi agisindan ayrica degerlendirilmesi gerektigi séylenebilir.
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INTRODUCTION

Recently, the COVID-19 that affects almost all countries worldwide, causing high mortality and morbidity, has
been declared as a pandemic and global health emergency by the World Health Organization.(1-5) Public health measures
applied to prevent the person-to-person spread of the virus are isolation and quarantine, social distancing and community
containment.(6) As a natural consequence of the outbreak, some changes occurred in the daily routines of young people
such as eating habits and social activities.(5,7-9) In order to protect the social distance, schools are closed in many countries
and distance learning models are implemented.(10)

The world is experiencing an extraordinary, life-altering challenge due to the COVID-19 pandemic.(11)Based on
the COVID-19 Impact on Lifestyle Change Survey (COINLICS) Turkey is one of the countries with the highest number of cases
of COVID-19.(12) Since the first coronavirus case occurred in Turkey in March 2020, various isolation measures have been
taken to prevent the spread of the virus.(13) Schools were closed and after a circular was issued by the Ministry of Interior,
individuals under the age of 20 were prohibited from leaving home.(14) Although strict isolation and quarantine measures
for youth reduce the spread of the disease, it brings with it various problems. The closure of schools, social isolation and
house arrest resulted in a decrease in the physical activity levels of children and adolescents, increase in sedentary lifestyle
and screen time with the possibility of stress-induced indulgence in high calorie dense and sugary foods, resulting in higher
susceptibility to weight gain.(5,15,16)

The COVID-19 quarantine has caused significant changes in everyday life.(17) Previous studies discussed the
decrease in daily activity level, increase in screen time, change in eating habits, and the possibility of an increase in weight
gain of young people during the pandemic.(5,11,16) However, to the best of our knowledge, no studies have evaluated the
relation of the daily calorie intake, screen time and activity levels of healthy youths during the initial stage of the COVID-19
lockdown in Turkey. Especially in youths who spend 24 hours a day at home, determining the changes in the diet, daily
calories intake and the level of activity is important in order to predict the possible weight changes that may occur during the
outbreak. Uncertainty about how long the outbreak and isolation measures will take increases the concern about possible
weight gain and the risk of obesity in youths. In the present study, it is aimed to evaluate whether the outbreak will pose a
risk in terms of weight gain in youths by determining daily activity levels and calorie amounts during 7 days.

MATERIAL AND METHOD
Study design and Sampling

This was a prospective and descriptive study. Research data were collected online between May and June 2020, in
which COVID-19 cases reached its peak in Turkey. The study population consisted of youths aged between 15 - 20 years that
residing in a province in Southeastern Turkey. Study data were collected from youths residing in the family health center area
of a district in the specified province. The purposive and convenience sampling technique was used to reach individuals with
similar sociocultural characteristics. All the individuals who agreed to participate in the study were included in the study.

The criteria for being included in the study were specified as being 15-20 years of age, not having a diagnosis of
metabolic or endocrine system disease, and volunteering to participate in the study. The exclusion criterion was determined
as the presence of any psychiatric iliness, the use of medication that could cause weight gain during the pandemic period,
and the questionnaire form being incomplete or incorrectly completed. This study included data of 67 youths who met the
inclusion criteria and completed the questionnaire form in full. The acceptance rate of the participants in the study was
83.75%.

Data collection

Research data were collected through the online interview method during the initial stage of the COVID-19
lockdown. Firstly, youths who met the sample selection criteria were reached by phone and were informed about the aim of
the study. Then, informed consent form and data collection form were sent to those who were willing to participate in the
study.

The data collection form included questions about youths’ age, gender, nutrients they consumed within 24 hours,
the amount of each nutrient, and their sleep, physical activity, and screen times. This form was created according to the
literature (7,8,11,15,16,17) and finalised by using the views of four experts, who included two lecturers from the Department
of Children’s Health and Diseases Nursing, and two experts from the Nutrition and Dietetics.

Youths were explained that a form, where they would enter the amount of food they consume at the end of the
day and their sleep, physical activity, and screen time in detail for seven days, would be sent online by the researchers.
During this period, they were asked to continue their daily diets and physical activities as before. For seven days, the link of
the data collection form was sent to the participants online at the end of each day to ensure that participants entered their
24-hour nutrient amount and physical activity level. Seven-day calorie intake, and physical activity, sleep, and screen time
were calculated for each participant.
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Statistical analysis

The seven-day overall calorie intake was determined by calculating the nutritional values of the foods youths
consumed daily. Harris-Benedict equation was used to determine the total daily calorie need of the youths (https://www.
birbes.com/enerji-gereksinimi-hesaplama-araci-harris-benedict/).

Data was analysed using the Statistical Package for the Social Sciences (SPSS) version 22.0 for Windows. Data was
then analysed using descriptive statistics. From descriptive statistics, mean, standard deviation, frequency and percentage
distribution were used. Shapiro-Wilk test was implemented to determine whether sample data were normally distributed.
The comparison of the amount of calories intake with several variables was performed using analysis of variance (ANOVA)
test. A p value of <0.05 was considered statistically significant and results were evaluated at a 0.95% confidence interval.

Ethical Declaration

Before conducting the study, necessary permissions were obtained from the IU Clinical Investigations Ethical Committee
(Decision No: 2020/699). To conduct the study, the necessary permission was obtained from Republic of Turkey General
Directorate of Health Services of the Ministry of Health, COVID-19 Scientific Research Evaluation Commission (2020-05-
07T17_26_09). The present study was designed based on the Helsinki Principles. The informed consent of both children and
parents were taken in the digital environment. Due to ethical requirements on anonymity and confidentiality, we did not
collect contact details and personal information from the respondents.

RESULTS

The mean age of the participants was 17.70+1.54 years and 55.2% were female (n = 37). All youths included in
the study were students (n = 67). Height and weight values were 165.95+7.01 cm and 61.28+8.86 kg, respectively. Table 1
presents the age, height, weight, and body mass index (BMI) values.

The daily physical activity time of youths was 36.41+49.09 minutes, their sleep time was 9.34+1.58 hours, time

spent on the smartphone was 4.04+2.43 hours, and their screen time was 7.70+4.20 hours (Table 2).

Table 1. Some characteristic variables of youths (n=67)

Variables X+SD Min-Max Values
Age (year) 17.70+1.54 15-20
Weight (kg) 61.28+8.86 44-87
Height (cm) 165.95+7.01 150-192
BMI (kg/cm?) 22.19-2.46 16.40-27.30

X: Mean; SD: Standard deviation; Min: Minimum value; Max: Maximum value

The distribution of data on the nutritional characteristics of youths participating in the study is given in Table 3.
Based on the table, the average daily calorie intake of youths was 2130.08+788.68 kcal, and the recommended average
daily calorie intake was 1916.10+459.69 kcal. The mean weight gain was observed to be 0.63+0.66 kg over a period of
seven days, and 2.13+2.02 kg during the pandemic period. Of the youths, 44.8% had taken more calories than they should.

Table 2. Activity levels and screen time of youths (n=67)

Variables X+SD Min-Max Values
Physical activity time (m / d) 36.41+49.09 0-300
Sleep time (h / d) 9.34+1.58 4-13
Homework time (m / d) 75.22+139.48 0-600
Reading time (m / d) 10.76+40.00 0-240
Smartphone usage time (h / d) 4.04+2.43 0-11
Screen time (h / d) 7.70+4.20 0-15

X: Mean; SD: Standard deviation; Min: Minimum value; Max: Maximum value; m / d: minutes/day; h / d: hours/day

During the seven-day period, 58.2% of youths reported that they consumed meat and meat products one to three times,
44.8% consumed wheat products four to six times, 47.8% consumed fresh vegetables and fruits four to six times, and 55.2%
consumed junk food four to six times.

Table 4 shows the relationship between the daily calorie intake of youths and some variables. According to the
table; BMI values, the weight gained during the pandemic, and daily sleep time of youths, who received more calories than
necessary, were found to be significantly higher compared to other youths (p<0.05). The physical activity time of youths,
who were found to intake calories more than necessary, were lower than they needed. There was no significant difference
between screen time and daily calorie intake of youths (p>0.05).
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Table 3. The distribution of nutritional characteristics of youths

Variables X+SD Min-Max Values
Daily calorie intake (kcal) 2130.08+788.68 614-3671
Recommended daily calorie intake (kcal) 1916.10+459.69 1290-3175
Weight gained during 7 days (kg) 0.6310.66 0-2
Weight gained during pandemic (kg) 2.13+£2.02 (-3) — (+6)

n %

Daily calorie intake

Less than necessary 15 22.4
Equal to necessary 22 32.8
More than necessary 30 44.8

Frequency of consuming certain foods
during seven days

Meat products
1-3 39 58.2
4-6 23 343
7 5 7.5
Wheal Products (White bread, pasta etc.)
1-3 9 13.4
4-6 30 44.8
7 28 41.8
Fresh vegetables and fruits
1-3 16 239
4-6 32 47.8
7 19 28.3
Junk food (chips, coke, chocolate etc.)
1-3 12 17.9
4-6 37 55.2
7 18 26.9
Total 67 100

X: Mean; SD: Standard deviation; Min: Minimum value; Max: Maximum value;

Table 4. The effects of the daily calorie intake of youths on some variables (n=67)

Daily Calorie Intake

Less than Equal to More than Test Value p*

necessary necessary necessary
BMI 21.74+2.57 21.36+2.63 23.03+2.15 3,345 0.042
Weight gained (kg) 1.53£1.99 1.40£1.59 2.96+2.07 5,16 0.008
Sleep time (h / d) 8.26+1.70 9.40+1.59 9.83+1.26 5.626 0.006
Physical activity 96.00+68.92 15.90+21.96 21.66+21.50 24,52 0.000
time (m / d)
Screen time (h / d) 7.30+3.75 7.45+3.34 8.07+5.01 0.219 0.804

BMI: Body Mass Index; m / d: minutes/day; h / d: hours/day

* ANOVA test was used.
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DISCUSSION

This study aimed to be able to predict whether the risk of weight gain and obesity among youths increased during
the COVID-19 lockdown period by determining their daily calorie intake, physical activity level, and screen time. The results
of the research showed that nearly half of the youths had taken more calories per day than they should, they consumed
unhealthy foods (e.g. chips, chocolate, etc.) more frequently and their daily physical activity time was low whereas their
screen time was high.

World Health Organization (WHOQO) recommend that all children and adolescents (5-17 years) should do at least
60 minutes of moderate to vigorous-intensity physical activity in a day and all adults (over 18 years) should do at least 150
minutes of moderate-intensity physical activity throughout the week, or at least 75 minutes of vigorous-intensity physical
activity throughout the week.(18) However, the physical activity levels of children and adolescents have been reported to
decrease significantly due to the pandemic.(15) In this study, the daily physical activity time of youths was determined to be
36.41+49.09 minutes. This value is very below the period recommended by the World Health Organization (WHO). Similar
to the findings of the present research, studies have drawn attention to the decrease in the physical activity level of children
and adolescents during the pandemic period.(5,16) Children typically obtain their daily physical activity through active travel
to school; physical education and recess; organised sports, games, and dance; active play; and spending time in playgrounds
and parks. Conversely, most of their sedentary time and sleep are accumulated at home.(19) In the study conducted by Yang
et al., more than half of the participants reported that their physical activity times were decreased during the initial stage of
the COVID-19 lockdown in China.(20)the Chinese government implemented strict lockdown measures to control the spread
of infection. The impact of the COVID-19 lockdown on eating habits and lifestyles in the general population is unclear. This
cross-sectional study was conducted via an online survey to obtain an overview of the food access, food intake, and physical
activity of Chinese residents during the initial stage of the COVID-19 lockdown, and to investigate the association between
staying at home/working from home and changes in eating habits and lifestyles. A total of 2702 participants (70.7% women
In a study conducted in Lithuania, 60.6% of participants reported a decrease in physical activity.(17) Significantly decreased
physical activity time among youths can be attributed to the fact that they spend almost the entire day at home due to the
closure of schools because of the pandemic.

The present research revealed that the screen times of the youths were very high (7.70+£4.20 hours). Pietrobelli et
al. (21) reported in their study involving children with obesity that the screen time of youths increased significantly (baseline:
2.76%1.64, lockdown: 7.61+2.13) during the pandemic period. In a different study, parents stated that the time their children
spent on the Internet increased during the pandemic period.(22) It can be said that screen time increases among youths in
parallel with the social disruption caused by the pandemic and the increase in the time spent at home.

It was predicted that the COVID-19 pandemic will aggravate the childhood obesity epidemic and lead to significant
weight gain in school children by creating an unprecedented obesogenic environment.(19) This research showed that 44.8%
of youths consumed more calories than they should take daily and gained weight more than 2 kg in the early period of the
pandemic. In a study from Turkey, involving children aged seven to 13 years and their parents, 41.5% of the parents reported
that their children gained weight during the lockdown.(22) In a study by Pellegrini et al. evaluating patients with obesity
after one-month lockdown during the COVID-19 pandemic in Italy, the authors reported that the weight gain was about 1.5
kg, 40% of the individuals ate more, level of physical activity reduced, and consumption of unhealthy foods increased.(23)
A cohort study conducted in France reported that participants experienced an average weight change of 1.8 kg during the
lockdown, the lockdown led to unhealthy nutritional behaviors and might increase the nutrition-related burden of disease
if maintained in the long term.(24)the coronavirus disease (COVID-19 Wand et al. reported that when children were not
attending school, they were less physically active, the time they spend in front of the screen increased, their sleep patterns
were disrupted and they had a more unhealthy diet, causing weight gain and cardiovascular problems.(7) Storz (2020)
emphasized that the school closures increased screen time and unhealthy weight gain in children, triggered irregular sleep
habits and reduced their physical activity level. Furthermore, stress-related eating is reported to increase due to quarantine,
lockdown, and social distance.(25) Taken together, the findings of the present research suggest that pandemic and social
isolation measures may increase the risk of weight gain in young people and cause an increase in obesity prevalence. The
research was conducted in the early stages of the pandemic (the second and third months after the first cases were reported
in Turkey), and therefore, we believe that the weight gain in youths may be even greater in later periods.

The present study further showed that unhealthy food consumption was also very high in youths, suggesting that
excess calories may have been taken from unhealthy foods. Itis believed that the consumption of packaged products by youths
has increased due to the fact that they are immobile and spend most of the day in front of the screen or they demonstrate
stress-related unhealthy eating behaviors due to the pandemic. Various studies reported that unhealthy food consumption
increased during the pandemic period. In a study investigating the effect of the COVID-19 pandemic on children, 27.3% of
the parents reported that their children ate more during the pandemic and that there was an increase in their children’s
consumption of junk food.(26)with direct consequences on children’s nutrition. We aimed to investigate the effects of the
lockdown imposed in Italy on Fl and changes in eating habits and body weight in the pediatric population 6 months after
the beginning of the pandemic through a cross-sectional online survey proposed to parents of children &It;18 and living in
Italy. Among 5811 respondents, most of whom were Italian, living in Northern Italy, and with a wealthy household economy,
8.3% reported that their families were at risk of Fl before the appearance of SARS-CoV-2 and, alarmingly, this percentage
increased to 16.2% after the pandemic began, with households from Southern Italy being more at risk. Moreover, 27.3%
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of the parents reported that their children were eating more; an increase in junk food (26). In another study, most of the
families participating in the study stated that the total amount of food in their homes increased during the pandemic, and
about a third of them reported an increase in unhealthy foods (e.g. high-calorie, sweet foods) and fresh foods (e.g. fruits,
vegetables).(27) Although this increase may be the result of anxiety arising from restrictions and prohibitions, it may also be
an inevitable consequence of an increase in food intake.

Limitations of the study

There are several limitations in this study. Research results are generalizable only to the research universe and do
not represent all youths in Turkey. The most important limitation of the study is that the nutritional habits of youths during
the pandemic period are evaluated; their pre-pandemic situation is unknown. Seven-day calorie intake, frequency of specific
foods consumed, physical activity levels, and screen times were collected prospectively and were considered as their usual
eating habits. Finally, this research was conducted during the initial stage of the COVID-19 lockdown. It is possible that there
will be differences in the dietary habits, sleep, and activity time of young people during different periods of the pandemic.

CONCLUSION

The results of the research showed that during the lockdown period lockdown nearly half of the youths had taken
more calories per day than they should, they consumed unhealthy foods (packaged products) more frequently and their daily
physical activity time was low whereas their screen time was long. Daily sleep time of youths, who received more calories
than necessary, were found to be significantly higher compared to other youths. During the lockdown period, youths should
be urgently supported on healthy nutrition and activity.

To the best of our knowledge, this is the first study investigating the risk of weight gain by evaluating calorie changes
in healthy youths during the pandemic period in Turkey. There is a need for further studies revealing the relationship of
changes in the nutritional habits of youths with their physical and mental health and investigating the effects of interventions
on reducing the factors affecting unhealthy diets. It was important to encourage youths to decrease their calorie amounts,
sleep and screen time, and increase physical activity time during lockdown periods. Studies are needed to investigate the
effect of the lockdown in the pandemic on changes of daily lifestyle and the long-term effects of this change on people. It
is important to take necessary precautions against a possible global childhood obesity crisis in the future. In line with the
research findings, it can be said that young people should be evaluated separately in terms of nutrition and weight gain in
future pandemics.
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Swyer-James-MaclLeod Syndrome: Due to a case

(1) Mustafa Colak?, {[:} Nurhan Sarioglu?
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ABSTRACT

Swyer-James-MaclLeod Syndrome (SIMS) is a rare disease characterized by a hyperlucent lung
appearance due to hypoplasia of the pulmonary artery on the affected side. It is thought to
develop secondary to viral bronchiolitis and pneumonia in childhood. A 59-year-old female
patient presented with the complaints of dyspnea with exertion, a feeling of pressure in the
chest, and sputum. On physical examination, respiratory sounds were normal. Posteroanterior
(PA) chest X-ray showed marked hyperlucency and volume loss in the left hemithorax. On thorax
computed tomography, ipsilateral hyperlucency with a significant decrease in the calibration of
the left pulmonary artery and its branches compared to the right, significant volume loss in the
lower lobe of the left lung and areas of bronchiectasis were observed. While large segmental
perfusion defects were observed in almost the entire lower lobe of the left lung and in the
lingular segment in perfusion scintigraphy, ventilation defects were observed in these areas in
ventilation scintigraphy. The patient was diagnosed with SIMS based on the present findings.
Treatment of the disease is conservative in most cases. It is recommended to protect patients
against infections and to have flu and pneumococcal vaccines. We present our case to emphasize
that this syndrome should be among the differential diagnoses when unilateral hyperlucent lung
appearance is detected.

Keywords: Swyer james macleod syndrome; bronchiectasis; hyperlucent lung
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Swyer-James-MacLeod Sendromu (SIMS) etkilenen taraftaki pulmoner arterin hipoplazisine
bagli olarak hiperlisen akciger gériiniimu ile ayirt edilen nadir gérilen bir hastaliktir. Cocuklukta
gecirilen viral bronsiolit ve pndmonilere sekonder gelistigi distinilmektedir. Elli dokuz yasinda
bayan hasta eforla nefes darligi, gogliste baski hissi ve balgam yakinmalari ile basvurdu. Fizik
muayanesinde solunum sesleriolagan idi. Posteroanterior (PA) akciger grafisinde sol hemitoraksta
belirgin hiperliisensi ve hacim kaybi gorildu. Toraks bilgisayarli tomografide sol pulmoner arter
ve dallarinin kalibrasyonunda saga oranla belirgin derecede azalma ile ayni tarafli hiperlisensi, sol
akciger alt lobda belirgin volim kaybi ile bronsiektazi alanlari gézlendi. Perflizyon sintigrafisinde
sol akciger alt lobun hemen tamami ile linguler segmentte biyiik segmental perfiizyon defektleri
izlenirken, ventilasyon sintigrafisinde bu alanlarda ventilasyon defektleri izlendi. Hastaya
mevcut bulgularla SIMS tanisi konuldu. Hastaligin tedavisi cogu vakada konservatiftir. Hastalarin
enfeksiyonlara karsi korunmasi, grip ve pnémokok asilarinin yaptirmalari énerilir. Olgumuzu tek
tarafli hiperlisen akciger goriiniimi saptandiginda bu sendromun ayirici tanilar arasinda olmasi
gerekliligini vurgulamak amagl sunuyoruz.

Anahtar Kelimeler: Swyer james macleod sendomu; bronsiektazi; hiperlisen akciger
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Swyer-James-MacLeod Sendromu (SJMS) etkilenen taraftaki pulmoner arterin hipoplazisine bagli olarak hiperlisen
akciger gorinimd ile ayirt edilen ender rastlanilan bir hastaliktir (1). Cocukluk evresinde gegirilmis olan viral bronsiolit ve
pnomonilere sekonder olarak gelistigi 6ngorilmektedir. Etkilenen akciger diger akcigerden daha kiglktir ve hava hapsi
ile birliktelik mevcuttur. Ayni taraf pulmoner arterlerin hipoplazisi ile pulmoner damarlarin sayi ve boyutlarinda azalma
gozlenmektedir (2).

Genellikle bu hastalik tekrarlayan solunum yolu enfeksiyonlari sonrasinda ¢ocukluk déneminde tani alir. Hastalar
genellikle prodiktif oksirik, nefes darligl ve bazen de hemoptizi ile basvururlar. Bu yakinmalar hastalarda mevcut olan
bronsektazinin derecesi ile iligkilidir. Bronsiektazisi cok az olan veya hi¢ olmayan hastalarda hafif semptomlar gorilebilir ya da
semptomsuzdurlar. Bundan dolayi yetiskin doneme kadar tanilari konulamayabilir (3).

Nadir gorilen bir hastalik olmasi ve tek tarafli hiperlisen akciger gériiniimi saptandiginda ayirici tanilar arasinda
olmasi gerektigini vurgulamak amagh olgumuzu sunuyoruz.

OLGU SUNUMU

59 yas kadin hasta, oksiirik ve nefes darligi nedenli poliklinige basvurdu. Basvurusundan 7 ay dnce gegirdigi
alt solunum yolu enfeksiyonu sonrasinda eforla belirginlesen dispne ve gogiiste baski hissi, beyaz renkli balgam ¢ikarma
yakinmalari mevcut idi. Hastanin benzer sikayetler ile iki sene dncesine kadar astim 6n tanisi ile ara ara inhaler tedavi
kullandigl, son iki sene igerisinde ise tedavisini kendi istegi ile sonlandirdigi 6grenildi.

Hastanin fizik muayenesinde; viicut 1sisi 36.5°C, kan basinci 130/70 mmHg, nabiz 84/dk ve dizenliydi. Dinlemekle
sag akciger solunum sesleri olagan, sol akciger solunum seslerinde azalma saptandi. Ek ses, ral-ronkus yoktu. Oda havasinda
oksijen saturasyonu %98 saptandi. Diger sistem muayeneleri dogal idi.

Laboratuvar incelemesinde: 16kosit 8500/uL, hemoglobin 13.5 gr/dl, biyokimyasal degerleri normal aralikta idi.
Elektrokardiyografi normal olarak degerlendirildi.

Solunum fonksiyon testinde birinci saniyedeki zorlu ekspiratuar hacim (FEV1) 1.33 litre %59, zorlu vital kapasite (FVC)
1.90 litre %71, FEV1/FVC: %68 saptandi. Cekilen posteroanterior akciger grafisinde sol hemitoraksta belirgin hiperlisensi ve
voliim kaybi izlendi (Resim 1).

Resim 1. Akciger grafisinde sol akcigerde hipe
kaybina ait goriinim

Tek tarafli hiperlUsen akciger nedenlerinin ayirici tanisini yapmak amaci ile toraks bilgisayarli tomografi (BT) ¢ekildi.
Sol pulmoner arter ve dallarinin kalibrasyonu saga oranla belirgin derecede azalmisti, ayni tarafli hiperliisen akciger gérinimu
vardi. Ayrica sol akciger alt lobda belirgin voliim kaybi ile bronsiektazi alanlari gézlendi (Resim 2).

Ekokardiyografide ejeksiyon fraksiyonu %60, pulmoner arter basinci 30 mmHg olarak 6lgilda.
Perflizyon sintigrafisinde sol akciger alt lobun hemen tamami ile linguler segmentte blyik segmental perfiizyon

defektleri izlendi. Akcigerin diger alanlarinda perflizyon hafif heterojen olmakla beraber segmenter perflizyon defekti
izlenmedi. Ventilasyon sintigrafisinde sol akciger alt lob ile linguler segmente ventilasyon defektleri izlendi (Resim 3).
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Resim 2a. Sol ana pulmoner arterde hipoplazik
gorunum

Resim 2b.Sol akciger vaskularizasyonunda azalma

Resim 2c. Sol akciger alt lobda bronsiektazik alan

Hastanin onam vermemesi nedenli bronkoskopi islemi yapilamadi. Hastaya mevcut bulgularla Swyer-James/
Macleod Sendromu tanisi konuldu.

SAG SOL

Resim 3. Sol akcigerde ¢ok sayida perflizyon defekti
TARTISMA

Hastalik ilk olarak 1953 yilinda Swyer ve James tarafindan 6 yasindaki bir erkek gocukta, 3 yildir sag akcigeri etkileyen
bronsit ataklari olmasi tizerine yapilan ileri incelemeler sonrasinda tanimlanmistir (4). 1954 yilinda Macleod tarafindan 18
ila 41 yaslari arasinda 9 eriskin vakada bildirilmistir (5). Etiyolojik faktorler arasinda gocukluk doneminde gegirilen viral ve
bakteriyolojik enfeksiyonlar, yabanci cisim aspirasyonlari, zararli gaz inhalasyonu ve radyasyon hasari oldugu disiinilmektedir.
Enfeksiyoz etkenlerden siklikla adenovirusler, mikoplazma, kizamik, tlberkiloz ve bogmaca suglanmaktadir (6). Viral
etkenlerle gelistigi dustinllen akut bronsiolitis sonucunda terminal bronsioller ve respiratuar bronsiollerde hasar meydana
gelir ve alveoller olagan gelisim siireglerini tamamlayamaz. Etkilenen akcigerin gelisimi geri kalir ve bunun sonucunda akciger
volumi ile kan akimi azalir (7). Olgular genellikle eriskin donemde semptomsuz olmakla beraber okstirtik, hemoptizi, efor
kapasitesinde azalma ve enfeksiyéz yakinmalar ile de hastaneye basvurabilmektedirler (8). Olgumuz 6ksurik, eforla nefes
darlig ve ara ara gegirilmis olan akciger enfeksiyonlari 6ykust ile poliklinigimize basvurdu.
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Solunum fonksiyon testinde obstriiktif bozukluk sik goriilmekte olup, obstriiksiyon diizeyi hastalar arasinda belirgin
farkhhk gostermektedir. Bu hava akimi kisitlamasi olasilikla uzun siiregte stabil oldugunu gosterilmistir (9). Olgumuzda da orta
derecede obstruktif bozukluk saptanmistir.

Radyografik olarak tek tarafli hiperlisen akciger, akciger volumunde azalma, periferik pulmoner vaskilaritede
azalmayla birlikte ipsilateral kiigiik hilus ve hava hapsi gibi bulgular tanimlanmigtir (10). Olgumuzun akciger grafisinde sol
hemitoraksta belirgin hiperlisensi ve hacim kaybi izlendi.

Tek tarafli hiperlusen akcigerin ayirici tanisi, parankimal akciger hastaliklari (tek tarafli amfizem veya billéz akciger),
hava yolu hastaliklari (yabanci cisim aspirasyonu, endobronsiyal lezyon, konjenital lober amfizem, bronsiyal atrezi), vaskiler
hastaliklari (pulmoner agenezi veya hipoplazi, simitar sendromu, tek tarafli santral pulmoner tromboemboli), plevral
hastaliklar (pnémotoraks) ve gégus duvari hastaliklarini (Poland sendromu, skolyoz) icermektedir (11). Olgumuza ayirici
tani plani ile gekilen kontrastli toraks BT’de sol pulmoner arter ve dallarinin kalibrasyonunun saga oranla belirgin azaldigl,
ayni tarafli hiperlisen akciger goriinimi oldugu ve sol akciger alt lobda belirgin hacim kaybi ile bronsiektazi alanlari oldugu
gozlendi.

Bronkoskopi olasi bir endobronsiyal lezyonun ekartasyonu amacgh uygulanabilir. Bu inceleme olgumuzun islemi
kabul etmemesi nedenli yapilamadi.

Ventilasyon-perflizyon sintigrafisinde etkilenen akcigerde belirgin diizeyde perflizyonda azalma ile birlikte
ventilasyon fazinda da gaz alisverisinde azalma gozlenir. Akcigerdeki perfizyon defekti, pulmoner damarlarin periferal
kisimlarinin gelisiminin geri kalmasinin bir sonucudur (12). Olgumuzun akciger ventilasyon-perflizyon sintigrafisinde, sol
akciger alt lob ile lingulada perfiizyon defektleri ile beraber bu alanlarda ventilasyon defektleri izlendi.

Teshisi dogrulayan klasik triad tanimlanmistir:

1. Go6gis rontgeni ve ylksek ¢ozinarlikli bilgisayarli tomografide kiiglik ipsilateral hilus ile tek tarafli hiperlisen akcigeri
ve ekspirasyonda hava hapsi

2. Etkilenen akcigerin ventilasyonunda yaygin azalma

3. Anjiyografide ayni tarafli budanmis aga¢ goriinUmi veya ventilasyon perflizyon sintigrafisinde etkilenen akcigerin
perflizyonunda azalma (13).

Olgumuzda tek tarafli hiperlisen akciger gériinimi olmasi, ipsilateral pulmoner arter ve hiler bolgenin kiguk
izlenmesi, etkilenen akciger perfiizyonunda azalma ve perfuzyon bozuklugu olan alanlarda ventilasyon azalmasinin da eslik
etmesi nedenli SJMS tanisi konulmustur.

SIMS olgularina tani konulamadigi zaman uygun olmayan tedavilerin verildigi gézlenmistir. Bu hastalar ¢ogunlukla
Kronik Obstruktif Akciger Hastaligi, astim gibi tanilar alabilmekte ve uygulanan tedavilere sekonder rekiirren akciger
enfeksiyonlarina zemin hazirlanabilmektedir. Nadiren de olsa pndmotoraks tanisi alip gogis tiipl takilan olgular da mevcuttur

(3).

SIMS olgulari genelllikle tekrarlayan akciger enfeksiyonlarinin tedavisi ve influenza ile pnémokok asilarinin
uygulanmasiyla enfeksiyonlari dnlemeyi iceren konservatif yaklagimla takip/tedavi edilmektedir. Ayrica literatiirde
segmentektomi, lobektomi veya pnémonektomi yapilan az sayida olgu raporlari bulunmaktadir (14). Olgumuz influenza ve
pnomokok asilarini yaptirmasi onerilerek klinik takibe alindi.

SONUC

SIMS nadir goriilen bir hastalik olmasi, asemptomatik ya da spesifik olmayan semptomlarla poliklinige basvuran

hastalarda ¢ekilen akciger grafisinde hiperlisen gorinim izlenmesi halinde 6ntanilar arasinda bulunmasi gerekliligi
vurgulamak amagli olgumuzu sunduk.

BiLDIRIMLER
Etik Onay: Olgu sunumu olmasi nedenli hastadan yazili onam alinmistir.
Cikar Catismasi: Herhangi bir ¢ikar catismasi yoktur.

Finansal Destek: Herhangi bir kisi ya da kurumdan finansal destek alinmamistir.
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ABSTRACT

COVID-19 disease caused by the novel coronavirus (SARS-CoV-2) results in several manifestations
involving the lungs, upper respiratory tract, gastrointestinal tract, and hematological system.
During the ongoing COVID-19 pandemic, skin lesions were observed. These lesions resolve
rapidly on treatment with corticoid creams and antihistamines. In this report, we present a case
of COVID-19 with cutaneous manifestations.
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Yeni koronavirtisin (COVID-19) neden oldugu hastalik akcigerleri,ist solunum vyollarini,
gastrointestinal sistemi etkileyen ve hematolojik bozukluklar gibi birgok sistemik belirtisi vardir.
Pandeminin gelismesiyle birlikte cilt lezyonlarida gozlendi. Bu lezyonlar kortikoid kremler ve

Atf igin: Deniz Gezer, Cutaneous . . . X . - .
manifestation of COVID-19: antihistaminiklerle hizlica gerilemektedir. Bu yazida, cilt bulgulari gériilen bir COVID-19 olgusu

A case report, 2022;6(1):29-31. sunmaktayz.
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INTRODUCTION

The coronavirus disease (COVID-19) appeared first in China in patients presenting a form of pneumonia of unknown
etiology, including other symptoms such as dry cough, sore throat, and diarrhea. The etiologic agent was identified as an RNA
virus belonging to the Coronaviridae family and was later named SARS-CoV-2 (1).

Cutaneous manifestations that develop during the course of viral diseases are well defined, and these manifestations
have diagnostic and prognostic value (2). Cutaneous lesions associated with COVID-19 infection (SARS-CoV-2) have begun to
be reported in the literature worldwide during the ongoing pandemic (3).

In a study conducted by Recalcati et al. on 88 patients from Italy, cutaneous manifestations were observed in 18
patients (20.4%), which included erythematous rash (14 patients), urticaria (3 patients), and varicella-like vesicular exanthem
(1 patient) (4).

With increasing number of cases worldwide, the diversity in the clinical manifestations of the disease has begun to
be reported, with various cutaneous manifestations being observed in individuals with COVID-19 infection. In this report, a
case of COVID-19 with cutaneous manifestations is presented.

CASE REPORT

A 14-year-old female patient was admitted in the emergency department of our hospital with complaints of fever
of 38.5°C, cough, and weakness since 4 days prior to admission. The patient’s mother and two brothers also complained of
fatigue. Computed tomography of the patient’s thorax revealed a 0.5 x 0.5 cm focal ground-glass opacity in the subpleural
area of the left lung superior lobe, which was compatible with that of COVID-19 disease. Reverse transcription polymerase
chain reaction (RT-PCR) analysis of the swab sample obtained from the oropharynx and nasopharynx of the patient revealed
that the patient was SARS-CoV-2-positive (Delta mutation).

Paracetamol was given to the patient because she had fever. The patient and family history were unremarkable. On
physical examination, diffuse, sharply demarcated, and erythematous macules and papules, which appeared to be confluent,
were identified in the upper extremities (Figure 1). No findings were observed in the trunk, lower extremities, and mucous
membranes. It was learned that the rash started appearing 3 days after the onset of fever.

Laboratory examinations revealed the following values: white blood cells 6.2 (4.5-11) K/uL, hemoglobin 16 (12-16)
g/dl, lymphocytes 2.68 (0.60-3.40) K/uL, eosinophils 0.002 (0.0-0.7) K/uL, platelets 164000(150000-450000) K/uL, Lactate
dehydrogenase 207 (0-247) U/L, sodium 141.8 (132—146) mmol/L, potassium 5.35 (3.5-5.5) mmol/L, calcium 9.42 (8.7-10.4)
mg/dL, urea 25 (20-50) mg/dL, creatinine 0.73 (0.5-1.1) mg/dL, D-dimer 0.46 (<0.46) mg/L, ferritin 31.4 pug/L, procalcitonin
<0.01 (0-0.09) ng/ml, C-reactive protein <0.29 (0-0.8) mg/dl.

Diflucortolone valerate/chlorquinaldol cream was administered locally to the patient. The lesions disappeared on
day 3 and RT-PCR test performed on day 10 revealed that the patient was SARS-CoV-2-negative.

Written consent was obtained from the patient’s parents, indicating that the medical data could be published.
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Figure 1. Diffuse, sharply demarcated, and erythematous
macules and papules appearing to be confluent as observed

in the patient’s upper extremities
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Figure 2. Focal ground-glass opacity of 0.5 x 0.5 cm in the subpleural area of the
left lung superior lobe

DISCUSSION

The most common symptoms of COVID-19 disease are fever, cough, and shortness of breath; and cutaneous
manifestations along with several different symptoms can also be observed (5).In a study that evaluated 140 patients with
COVID-19 in Wuhan, the incidence of rash was reported as 1.4% (6).

The reported prevalence of cutaneous manifestations associated with COVID-19 varies globally; it is found to be
0.2% in China, 5.5%-7.25% in India, and 20.4% in Italy. The morphological characteristics of cutaneous manifestations in
patients with COVID-19 also differ geographically (7).

A literature review on COVID-19 cutaneous manifestations by Sachdeva et al. reported that the most common
cutaneous manifestation was maculopapular exanthema (morbilliform), presenting in 36.1% (26/72) patients. Other
cutaneous manifestations presenting in patients reported in the review were as follows: papulovesicular rash 34.7% (25/72),
urticaria 9.7% (7/72), painful acral red-purple papules 15.3% (11/72), livedo reticularis lesions 2.8% (2/72), and petechiae
1.4% (1/72). Skin lesions developed prior to the onset of respiratory symptoms or the diagnosis of COVID-19 in 12.5% (9/72)
patients, and the lesions spontaneously resolved within 10 days in all patients. Most studies have not reported an association
between the severity of COVID-19 and skin lesions (8).

Based on our findings and a review of the literature available, we assume that cutaneous manifestations, albeit in
a low rate, may present in patients with COVID-19 without being associated with poor prognosis. Diagnosis is facilitated by
the presence of other symptoms, patient history, and RT-PCR testing. Further studies are required to better understand the
effects of COVID-19 on the skin.
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