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ABSTRACT

Objective: Asymptomatic bacteriuria (ASB) is often misdiagnosed as urinary tract infection. However, it does not require treatment. Although the
guidelines recommend against the treatment of ASB with antibiotics, it has been reported that unnecessary antibiotic use is common, especially
in outpatient centers. We evaluated the ASB approach in primary care physicians using an internet-based questionnaire.

Methods: In this study conducted between May-August 2021, family physicians working in family health centers in Istanbul and healthcare
professionals work as family medicine specialists and residents in training-research hospitals were included. A form that was created to evaluate
the descriptive features, urinalysis-urine culture conditions, and the treatments administered was used as a data collection tool.

Results: In this study, 436 family physicians were included. The findings showed that 91.3% (n=398) of the physicians gave treatment to patients
who had positive urinalysis or urine culture and had no urinary symptoms. The rate of use of unnecessary treatment by physicians working
in family health centers was significantly higher than that in hospitals. We observed that the most frequently used agent in the treatment is
fosfomycin.

Conclusion: Most cases of overtreatment of ASB are based on the laboratory results rather than the clinical condition of the patients. The
available evidence suggests that a combination of educational and organizational interventions would help improve the distinction between
symptomatic urinary infection and ASB and adherence to evidence-based guidelines, and that ASB should be in a priority group for antimicrobial
management programs.

Keywords: Asymptomatic bacteriuria, urinary tract infection, primary healthcare service

06z

Amag: Asemptomatik bakteriliri (ASB) genellikle tedavi gerektirmemesine ragmen idrar yolu enfeksiyonu olarak yanlis teshis edilir. Kilavuzlar,
ASB’nin antibiyotiklerle tedavisi aleyhine tavsiyede bulunmasina ragmen 6zellikle ayakta tedavi hizmeti verilen merkezlerde gereksiz antibiyotik

kullaniminin yaygin oldugunu bildirilmektedir. Calismamizda birinci basamak hekimlerinde ASB yaklasimini internet tabanli anket yoluyla
degerlendirmeyi amacladik.

Gereg ve Yéntem: Mayis-Adustos 2021 tarihleri arasinda gerceklestirilen arastirmada Istanbul ilinde aile sagligi merkezlerinde gorevli aile
hekimleri ve egitim-arastirma hastanelerinde aile hekimligi uzmani ve asistani olarak gérev yapan saglik calisanlari calisma kapsamina alindi.
Veri toplama araci olarak; tanimlayici 6zellikler, idrar tahlili-idrar kiltirl istenilen durumlar ve verilen tedavilerin degerlendirilmesi amaci ile
olusturulan bir form kullanildi.

Bulgular: Calismaya toplam 436 aile hekimi dahil edilmistir. Hekimlerin %91,3'l (n=398) idrar tetkiki veya kiiltliri pozitif olup triner semptomu
olmayan hastalara tedavi verdigi saptanmistir. Aile saghgi merkezlerinde calisan hekimlerin gereksiz tedavi uygulama orani hastanelerde
calisanlara gére anlamli derecede yiiksekti. Tedavide en sik kullanilan ajanin fosfomisin oldugu gérilmistdr.
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Polat et al. Approach of Family Physicians to Asymptomatic Bacteriuria

Sonug: ASB'nin asir tedavisi olgularinin cogunun altinda, hastanin klinik durumundan ziyade laboratuvar sonuglarina gére yaklasimda bulunulmasi
yatmaktadir. Mevcut kanitlar, semptomatik triner enfeksiyon ile ASB arasindaki ayrimin iyilestiriimesinde ve kanita dayali kilavuzlara uyulmasinda
egitici ve organizasyonel midahalelerin bir kombinasyonunun faydali olacagini ve ASB’nin antimikrobiyal yénetim programlari icin éncelikli

grupta olmasi gerektigini géstermektedir.

Anahtar Kelimeler: Asemptomatik bakteriliri, idrar yolu enfeksiyonu, birinci basamak saglik hizmetleri

INTRODUCTION

Asymptomatic bacteriuria, defined as at least 10° CFU/
mL uropathogen isolated in a sterile urine sample without
symptoms of urinary tract infection (UTI), is a common
condition in the community (1). Its incidence is estimated at
1%-5% in healthy premenopausal women, 4%-19% in healthy
older women and men, 0.7%-27% in patients with diabetes
mellitus, 2%-10% in pregnant women, 15%-50% in the older
population in healthcare settings, and increases up to 23%-
89% in patients with spinal cord injury (1). Asymptomatic
bacteriuria (ASB) is often misdiagnosed as UTI, although
it does not require treatment (2). Morbidity attributable
to bacteriuria is defined only for pregnant women and
patients scheduled for invasive urological procedures
accompanied by mucosal trauma. Guidelines recommend
against treating ASB with antibiotics because randomized
trials demonstrated no clinical benefit (1). The harms of
unnecessary antimicrobial use have been documented,
including antibiotic-associated diarrhea, increased drug
resistance to microorganisms, adverse drug reactions, and
increased healthcare costs, respectively (3). Despite national
guidelines recommending against antibiotic therapy for
ASB, high-antibiotic treatment rates continue (4-7). Most of
the antibiotics are prescribed within the scope of outpatient
services (8,9). The literature shows that unnecessary broad-
spectrum antibiotic use is common in outpatient centers
(10).

Our study analyzes the approaches of primary care
physicians to ASB through an internet-based questionnaire.

METHODS

Dueto thelack of a central system and lack of documentation
in our country, the diagnosis and treatment of diseases
cannot be fully evaluated. Thus, we planned to evaluate
the inappropriate treatment of UTI, which is common, by
questionnaires of primary care physicians.

In this study conducted between May-August 2020, family
physicians working in family health centers in Istanbul and
health workers work as family medicine specialists and
residents in training-research hospitals were included.
According to the data of the medical chambers in Istanbul,
there were 4,500 family physicians, and in our study, the

number of cases to be taken to achieve 80% power at the
a: 0.05 level was calculated as at least 354. A form that was
created to evaluate the descriptive features, urinalysis-urine
culture conditions and the treatments administered was
used as a data collection tool. To determine the descriptive
features, questions were asked to evaluate age, gender,
workplace, tenure (year), in which cases urinalysis and urine
culture were requested, and if so, what treatment was
administered.

Data collection tools were prepared on Google forms and
delivered to healthcare professionals online, and responses
were collected in the same way. An invitation was sent to all
participants using email on May 1, 2020, and the answers
given until August 31, 2020, were recorded. All participants
were informed before they started to fill out the form, and
two options were presented on the informed consent page
(yes/no). Only those who chose yes were included in this
study. Due to the design of the questionnaire, all questions
must be answered to ensure successful participation. In
this study, 436 physicians who gave consent to participate
in the study were included. It was accepted that no
intervention that could disrupt the mucosal integrity of
the urinary system would be planned in the primary care
setting. The examinations and treatments performed on
the asymptomatic patient, except for pregnancy, were
evaluated as inappropriate.

Ethics statement: The methodology and questionnaire
for this study were approved by the of University of Health
Sciences Turkey, Bakirkéy Dr. Sadi Konuk Training and
Research Hospital Ethics Committee (decision no: 2021-04-
15, date: 15.02.2021). The authors assert that all procedures
contributing to this work comply with the ethical standards
of University of Health Sciences Turkey, Bakirkdy Dr. Sadi
Konuk Training and Research Hospital and the Helsinki
Decleration of 1975, as revised in 2008. The participants’
consent to parcipate in the study was requested personally
from each individual.

Statistical Analysis

The NCSS (Number Cruncher Statistical System) program
was used for statistical analysis. Descriptive statistical
methods percentage) were
evaluating the data. The Pearson chi-square test was used

(frequency, used while

to compare qualitative data, Fisher's Exact test and Fisher-
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Freeman-Halton test were used for categorical variables.
Statistical significance was set as p<0.05.

RESULTS

This study was conducted with 436 family physicians; 55.5%
(n=242) of them were females and 44.5% (n=194) males.
56% (n=244) of the physicians participating in this study
were between the ages 25-35, 26.6% (n=116) were between
the ages of 35-45, 14.7% (n=64) were between the ages of
45-55 and 2.8% (n=12) were from 55-65 years old.

It was observed that 34.4% (n=150) of the physicians
participating in this study worked as resident family
physicians, 22% (n=96) contracted family medicine
specialists (CFMS), 34.9% (n=152) family physicians and
8.7% (n=38) were specialist family physicians.

It was observed that 59.6% (n=260) of the physicians
were assigned to family health centers, 40.4% (n=176) to
secondary and tertiary hospitals and 63.8% (n=278) of the
physicians had 0-10 years of professional experience, 20.2%
(n=88) had 10-20 years, 13.3% (n=58) had a 20-30-year
period and 2.8% (n=12) had more than 30 years (Table 1).

They were asked, “in which situations would you like to have
a urine test?” and the answers given by the physicians to the
question were as follows: 85.3% (n=372) in case of pregnancy,
83% (n=362) when the systemic infection is suspected,
66.9% (n=292) in the presence of a urinary catheter, 29.8%

Table 1. Distribution of descriptive features

25-35 years 244 (56.0%)

35-45 years 116 (26.6%)
Age

45-55 years 64 (14.7%)

55-65 years 12 (2.8%)

Female 242 (55.5%)
Gender

Male 194 (44.5%)

Family medicine resident 150 (34.4%)

CFMS 96 (22.0%)
Type of physicians

Family physicians 152 (34.9%)

Family medicine specialist 38 (8.7%)

Family medicine center 260 (59.6%)
Work place

Hospital 176 (40.4%)

0-10 278 (63.8%)

10-20 88 (20.2%)
Tenure (years)

20-30 58 (13.3%)

>30 12 (2.8%)

CFMS: Contracted family medicine specialist
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(n=130) were in advanced age, 38.9% (n=170) from those
with chronic disease and 91.7% (n=400) from patients with
urinary symptoms.

While 4.1% (n=18) of the physicians stated that they wanted
routine urine culture and urinalysis, 95.9% (n=418) stated that
they did not. Of the physicians who did not want a routine
urine culture with urinalysis, 42.1% (n=176) stated that they
wanted a routine urine culture from the patients with urinary
symptoms, 32.5% (n=136) from those with chronic disease,
34% (n=142) from those who were pregnant, 70.3% (n=294)
from those who had a urinary catheter, 18.2% (n=76) from
those with advanced age and 23.4% (n=98) from those with
other reasons.

While 46.8% (n=204) of the physicians stated that they
wanted a culture from the patient who had urine examination
(+) and had no urinary symptoms, 53.2% (n=232) stated that
they did not want a culture. 91.3% (n=398) of the physicians
stated that they gave treatment to patients who had positive
urinalysis or culture (+) and had no urinary symptoms.

The findings showed that 79.9% (n=318) of the
physicians used fosfomycin in the treatment, 44.7%
(n=178) nitrofurantoin, 21.1% (n=84) quinolone, 13.6%
(n=54) sulfonamide, 3.5% (n=14) penicillin, 21.1% (n=84)
cephalosporin and 6% (n=24) other agents (Table 2).

There was no statistically significant difference between
the distribution of the physicians’ treatment-giving status
according to age groups (p>0.05).

A statistically significant difference was found between the
distribution of the physicians’ treatment-giving status by
gender. The rate of administering the necessary treatment
by female physicians was significantly higher than that of
male physicians (p=0.001; p<0.01).

A statistically significant difference was found between
the distribution of the treatment status of the physicians
according to their duties. The rate of administering the
necessary treatment among specialist family physicians was
significantly higher than in those with CFMS. Additionally,
the rate of administering unnecessary treatment in those
with CFMS and family physicians was significantly higher
than in those with a family physician resident and family
physician specialist (p=0.001; p<0.01).

A statistically significant difference was found between
the distribution of the treatment status of the physicians
according to their workplace. The rate of administering
unnecessary treatment by physicians whose workplace was
a family health center was significantly higher than that
of physicians whose workplace was a hospital (p=0.001;
p<0.01).
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Table 2. Distribution of descriptive features

Urinalysis requests

Pregnancy 372 (85.3%)
EVZZTSZ;O;Z?temiC infection (fever, chills, 362 (83%)

Presence of urinary catheter 292 (66.9%)
Elderly 130 (29.8%)
Chronic diseases 170 (38.9%)

Urinary symptoms 400 (91.7%)

Routine urine culture request with urinalysis

Yes 18 (4.1%)
No 418 (95.9%)

176 (42.1%)
136 (32.5%)

Urinary symptoms

Chronic disease

Urine culture request cases of those who do not have a routine urine Pregnancy 142 (34.0%)
culture order with urinalysis
Presence of urinary catheter 294 (70.3%)
Elderly 76 (18.2%)
Others 98 (23.4%)
Culture request from a patient who has a urinalysis (+) and has no Yes 204 (46.8%)
urinary symptoms No 232 (53.2%)
Treatment of patients with (+) urinalysis or culture and no urinary No 38 (8.7%)
symptoms Yes 398 (91.3%)
Fosfomycin 318 (79.9%)

Antibiotics used in treatment

Nitrofurantoin 178 (44.7%)

Quinolon 84 (21.1%)
Sulfonamide 54 (13.6%)
Penicillin 14 (3.5%)
Cephalosporins 84 (21.1%)
Others 24 (6.0%)

A statistically significant difference was found between
the distribution of the treatment status of the physicians
according to their tenure. The rate of providing necessary
treatment for physicians with 20-30 years of tenure was
significantly lower than those of physicians with a tenure
of between 0 and 10 and 10-20 years (p=0.001; p<0.01)
(Table 3).

DISCUSSION

The evaluation and improvement of antibiotic administration
in outpatient treatment is a major issue. According to the
data of the American Centers for Disease Control and
Prevention, nearly 80% of antibiotic prescriptions are given
in outpatient centers and it is reported that 30% of these
prescriptions are unnecessary (11).

UTI is one of the most common infections for which
antimicrobials are prescribed, and likewise, most patients
prescribed antimicrobial agents do not require treatment
(12). This is also true for ASB, which has proven to have a
high prevalence, such as women, tuberculosis patients, and
older people (13). The overtreatment of ASB may lead to
many undesirable consequences, such as the disruption of
intestinal flora, which increases the risk of Clostridium difficile
infection, antibiotic resistance, and increased healthcare-
related costs (5,14). Additionally, unnecessary antimicrobial
therapy may lead to the development of symptomatic
urinary infections by affecting low virulence strains that
inhibit the development of uropathogens (15,16).

Guidelines report that diagnosis and treatment of ASB
may be beneficial only in two groups of patients: pregnant
women and patients scheduled for urological procedures at
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Treatment situations

. . Treatment
Appropriate Inappropriate required but not
treatment treatment prZscribed
(n=126) (n=276) (n=16)
n (%) n (%) n (%) P
25-35 78 (32.5) 148 (61.7) 14 (5.8) 20.076
35-45 28 (25.9) 80 (74.1) 0(0.0) -
Age (years)
45-55 18 (30.0) 40 (66.7) 2(3.3) -
55-65 2 (20.0) 8 (80.0) 0(0.0) -
Female 82 (34.5) 140 (58.8) 16 (6.7) 20.001**
Gender
Male 44 (24.4) 136 (75.6) 0(0.0)
Family medicine resident 48 (32.4) 88 (59.5) 12 (8.1) 50.001**
Contracted family medicine specialist 22 (24.4) 68 (75.6) 0 (0.0) -
Type of physicians
Family physicians 40 (28.2) 102 (71.8) 0 (0.0) -
Family medicine specialist 16 (42.1) 18 (47.4) 4 (10.5) -
Family medicine center 66 (26.8) 180 (73.2) 0 (0.0) 50.001**
Work place
Hospital 60 (34.9) 96 (55.8) 16 (9.3)
0-10 86 (31.6) 172 (63.2) 14 (5.1) 20.019*
10-20 30 (37.5) 50 (62.5) 0(0.0) -
Tenure (years)
20-30 8(14.8) 44 (81.5) 2(3.7) -
>30 2(16.7) 10 (83.3) 0(0.0) -

?Fisher-Freeman-Halton test, ®Pearson chi-square test, *p<0.05, **p<0.01

risk of mucosal disruption. Except for these patients, they
strongly recommend that ASB not be screened or treated
with antimicrobials (12).

Studies have shown that the prevalence of this inappropriate
treatment ranges from 45% to 83% (17). The American
Geriatrics Society and the American Foundation of Internal
Medicine reported the unnecessary use of antimicrobials
for ASB as one of the top five overused services in the
"Choose Wisely Campaign” (18). In our study, the findings
showed that the rate of inappropriate requests for urinalysis
and culture was high. It was seen that high rates of urine
examination were requested in cases where screening
was not recommended, such as the presence of a urinary
catheter, advanced age, and chronic disease. Given that
91.3% (n=398) of the physicians stated that they would
administer treatment to patients who had (+) infection in
urinalysis or culture and did not have urinary symptoms,
inappropriate treatment is generally administered based on
simple urine measurement strip results.

Urinalysis or microbiology cannot distinguish ASB from
symptomatic UTI. Therefore, guidelines recommend the
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presence oftwo ormoresigns of UTI (such as dysuria, urgency
urinate, frequent urination, flank pain or suprapubic pain) as
the most accurate indication for diagnosis. Guidelines are
against the use of urine dipstick tests and recommend urine
culture only if there are signs and symptoms for prescribing
antibiotics (19). The UK's National Institutes of Health
and Clinical Excellence quality standard for elderly adults
(QS260) also recommends diagnosing UTI with a complete
clinical evaluation rather than urine test result due to varying
accuracy (20).

If the urinalysis or culture is positive, it has been stated
that 79.9% (n=318) of the participants used fosfomycin in
the treatment, 44.7% (n=178) nitrofurantoin, 21.1% (n=84)
cephalosporin, 21.1% (n=84) used quinolones, 13.6% (n=54)
sulfonamides, 3.5% (n=14) penicillin and 6% (n=24) other
agents. Fosfomycin and nitrofurantoin, which should be
used as the first choice for treating uncomplicated UTI
according to the guidelines, were also the most preferred
agents in our study. Although appropriate agents are
preferred regarding approach to the infection, it makes
us think that the main problem here is the necessity of
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diagnosing UTI and correcting the choice of treatment.
Reasons, such as a lack of clinical distinction between ASB
and UTI, presence of non-specific symptoms or comorbid
conditions, excessive reliance on urinalysis with pyuria/
nitrite positivity/high bacterial counts, are important in
explaining overtreatment. In another survey of physicians,
decision-making based solely on laboratory findings was
the most common reason for overtreatment (4,21-23).

In the first step, ASB treatment can only be considered
an appropriate approach for pregnant women. In the
evaluation made regarding demographic characteristics,
the rate of appropriate approach in primary care physicians
with relatively high tenure was significantly lower than
in other physicians. Additionally, the rate of appropriate
treatment by family physician specialists was significantly
higher than that with CFMS. Unnecessary treatment rates
of those who worked in the CFMS program and family
physicians were significantly higher than those of family
medicine residents and specialists. In this respect, it is seen
that continuing education and following the guidelines are
important regarding an appropriate approach.

In a systematic review investigating the inappropriate
management of patients with ASB, it was reported
that most interventions aimed at minimizing the rate of
improper treatment were successful and resulted in a 25%-
80% decrease in improper treatment (5). Over-reliance on
urinalysis appears to result in improper antibiotic prescribing
for ASB. Interestingly, difficulties in reducing inappropriate
treatment of ASB can be overcome, as relatively simple
interventions (educational and/or organizational) reduce
the rate of improper antimicrobial prescribing.

CONCLUSION

In conclusion, clinical practice in the approach to ASB
appears to be in significant discord with evidence-based
guidelines. Most cases of overtreatment of ASB underlie
the approach based on laboratory results rather than the
patient’s clinical condition. The available evidence suggests
that a combination of educational and organizational
interventions would help improve the distinction between
symptomatic urinary infection and ASB and adherence to
evidence-based guidelines, and that ASB should be in a
priority group for antimicrobial management programs.
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ABSTRACT

Objective: Leukocytospermia and semen hyperviscosity (SHV), impair sperm motility and can lead to male infertility. Therefore, this study aimed
to evaluate the effect of leukocytospermia, and SHV on semen parameters in men with suspected infertility in Turkey.

Methods: A total of 1,316 semen analysis were included in the study. Sperm parameters were compared in the men with suspected infertility
with and without leukocytospermia and SHV.

Results: Leukocytospermia was found in 335 (25.45%) men, and SHV was found in 195 (14.81%) men. Regarding leukocytospermia, there
was a significant difference in the liquefaction period and progressive motility among groups. The men with leukocytospermia had increased
liquefaction period and sperm concentration compared with men without leukocytospermia (p=0.008, p=0.000, respectively). The ejaculate
volume and progressive motility decreased in men with leukocytospermia compared to men without leukocytospermia (p=0.01). Liquefaction
period and immotility increased in men with SHV compared to those without SHV (p=0.000, p=0.000, respectively). Progressive motility, non-
progressive motility, and total progressive motile sperm count decreased in men with SHV compared to without SHV (p=0.000, p=0.000,
p=0.000, respectively).

Conclusion: This study showed that leukocytospermia and SHV frequently occur in men with suspected infertility. Although the total sperm
count did not appear to be influenced by leukocytospermia and SHV in our study, and it deserves a detailed investigation in couples with
unexplained infertility due to other effective semen parameters.

Keywords: Suspected infertility, leukocytospermia, semen hyperviscosity, semen parameters
oz

Amag: Lokositospermi ve semen hiperviskozitesi (SHV), sperm motilitesini bozar ve erkek infertilitesine yol agabilir. Bu nedenle, bu ¢alismanin
amaci Tirkiye'de infertilite sliphesi olan erkeklerde |6kositospermi ve SHV'nin semen parametreleri lizerindeki etkisini degerlendirmektir.

Gereg ve Yontem: Calismaya toplam 1.316 semen analizi dahil edildi. Lokositospermi ve SHV olan ve olmayan infertilite stiphesi olan erkeklerde
sperm parametreleri karsilastirildi.

Bulgular: Ug yiiz otuz bes (%25,45) erkekte |dkositospermi, 195 (%14,81) erkekte SHV saptandi. Lokositospermi agisindan gruplar arasinda
sivilasma periyodu ve progresif motilite agisindan anlamli fark vardi. Lékositospermisi olan erkeklerde, I6kositospermisi olmayan erkeklere gére
daha ylksek sivilasma siiresi ve sperm konsantrasyonu vardi (sirasiyla p=0,008, p=0,000). Lokositospermisi olan erkeklerde ejakiilat hacmi
ve progresif motilitesi, 16kositospermisi olmayan erkeklere gére azaldi (p=0,01). SHV'li erkeklerde SHV olmayanlara gére sivilasma suresi ve
hareketsizlik artti (p=0,000, p=0,000, sirasiyla). SHV'li erkeklerde, SHV olmayanlara kiyasla progresif motilite, ilerleyici olmayan motilite ve total
progresif motil sperm sayisi azaldi (p=0,000, p=0,000, p=0,000, sirasiyla).
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Sonug: Bu calisma, infertilite stiphesi olan erkeklerde |6kositospermi ve SHV'nin siklikla gérildiigiini géstermistir. Calismamizda toplam sperm
sayisi [6kositospermi ve SHV'den etkilenmemis gibi gériinse de, diger etkili semen parametreleri nedeniyle agiklanamayan infertilitesi olan

ciftlerde ayrintili bir aragtirmayi hak etmektedir.

Anahtar Kelimeler: Supheli infertilite, |6kositospermi, semen hiperviskozitesi, semen parametreleri

INTRODUCTION

Infertility is one of the important health problems that
couples face worldwide. Infertility is defined as the inability
of most couples to become pregnant after at least one
year of frequent and unprotected sex and affects about
15% of couples. The main cause of infertility is among 20-
50% in cases (1). Several factors impact sperm function,
parameters, and then male fertility (2). Molecular mutations,
genetic abnormalities, hormonal defects, impaired
spermatogenesis, nutritional and some trace element
deficiency, structural damages, environmental agents,
life styles and obstructive problems are common factors
affecting fertilization processes human sperm function (3).

Leukocytospermia is defined by the World Health
Organization (WHO) as the presence of 1x10° leukocytes/
mL in human ejaculate (4). Generally, leukocytospermia
may indicate the male urogenital tract and sex glands’
inflammation or infection (1). Based on prior studies, it was
suggested that leukocytospermia negatively impacts sperm
integrity and function (5). In a study found a significant
correlation between leukocytospermia and defects in the
tail function of sperm (6).

Semen hyperviscosity (SHV), with a coagulated and thick
appearance, impacts the human seminal fluid's chemical
and physical characteristics (7). Studies have shown the
occurrence of SHV in 12%-29% ejaculates (8,9). Semen,
which has normal viscose, contributes to sperm fertilization
function and process, facilitating the spermatozoa entry into
the cervical mucus (10). It maintains sperm swimming speed
after mucus penetration (11), prevents the lipid peroxidation
reaction (12), controls the surface charge distribution on the
sperm membrane in the maturation process and keeps the
spermatozoa’s chromatin integrity (13).

Therefore, this study aimed to evaluate the effect of
leukocytospermia, and SHV, on semen parameters in men
with suspected infertility in Turkey.

METHODS

Study Population

This retrospective study was carried out from July 2019 to
December 2021 at the University of Health Sciences Turkey,
Gazi Yasargil Training and Research Hospital, Andrology
Laboratory. One thousand and three hundred and sixteen
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males with suspected infertility aged between 18 and 65
years were included in the study. We evaluated men with
suspected infertility by dividing them into two groups, as
with and without leukocytospermia and SHV after sperm
analysis. The principles outlined in the Declaration of
Helsinki were followed. The University of Health Sciences
Turkey, Clinical Research Ethics Committee of Gazi Yasargil
Training and Research Hospital approved the study (decision
no: 11, date: 28.01.2022).

Semen Analysis

Sperm samples were collected from the participants who
were sexually abstinent for two-seven days by masturbating
into sterilized disposable plastic cups without using any
lubricant. Semen samples taken from the participants
were examined in conformity with WHO criteria after
liquefaction. The semen samples were first homogenized
by pipetting with a Pasteur pipette. Approximately 10 pL
of semen was pipetted and placed on the Makler camera
(counting chamber) and sealed with a glass lid to determine
the count and motility. Spermatozoa in 10 squares were
counted through the x20 lens of the light microscope
(Olympus CX31), and the results were expressed in millions.
It was evaluated that sperm parameters including viscosity,
leucocyte count, sperm concentration, total sperm count,
motility, immotilty, and total progressive motile sperm count
(TPMSCQ).

Leukocytospermia Analysis

A practical and reliable method for distinguishing
leucocytes in the semen Papanicolaou dyeing method,
which is a method, was used. A light microscope was
used to distinguish spermatids and spermatocytes
from polymorphonuclear leukocytes in a Papanicolaou-
stained semen smear. The procedure is based mainly on
the staining color, nuclear size, and shape differences.
Polymorphonuclear leukocytes are stained a bluish color in
contrast to the more pinkish color of spermatids.

Viscosity Analysis

After liquefaction, semen was aspirated into a disposable
plastic pipette. The viscosity level is determined by the
filament formed when it is left to drip (4). While a normal
semen sample leaves small and separate drops from the
pipette when the SHV drop forms a thread longer than 2
cm.
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Statistical Analysis

The data obtained in the study were expressed as the
standard deviation. The Statistical
Package Program for the Social Sciences (version 21) was

arithmetic mean =+

used for statistical analysis. The conformity of the data to
the normal distribution was analyzed using the Shapiro-
Wilk test, and the homogeneity was analyzed by Levene's
test. Student’ t-test was used for statistical analysis. The
significance was taken as p=<0.05.

RESULTS

A total of 1,316 semen analyses were included in the study.
Leukocytospermia was found in 335 (25.45%) men, and
SHV was found in 195 (14.81%) men. Sperm parameters
were compared in the men with suspected infertility
with and without leukocytospermia and SHV. Regarding
leukocytospermia, there was a significant difference in the
liquefaction period and progressive motility among groups.
The men with leukocytospermia had increased liquefaction
period and sperm concentration compared with men
without leukocytospermia (p=0.008, p=0.000, respectively).
The ejaculate volume and progressive motility decreased
in men with leukocytospermia compared to men without
leukocytospermia (p=0.01). The sperm parameters of men
with and without leukocytospermia are presented in Table 1.

Then, we evaluated the sperm parameters in men with
infertility who were suspected of SHV. For SHV, the
liquefaction period, progressive motility, nonprogressive
motility, immotility, and TPMSC were statistically different
between the groups. Liquefaction period and immotility
increased in men with SHV compared to those without SHV

Table 1. Semen analysis of groups according to leukocytospermia

(p=0.000, p=0.000, respectively). Progressive motility, non-
progressive motility, and TPMSC decreased in men with
SHV compared to without SHV (p=0.000, p=0.000, p=0.000,
respectively). The results are shown in Table 2.

DISCUSSION

The genitourinary tract’s infectious process may contribute
to males’ fertility and reproductive function. Generally,
leukocytospermia is
genitourinary infection, and its incidence vary between
22 and 30%. This is commonly related to the seminal
vesicle, epididymis, or prostate infection (14). Due to the
common leukocytospermia in infertile men, whether the
seminal leukocyte presence is correlated with the quality
of semen may be questioned. Some studies’ results show
a the negative impact of leukocytes on the quality of
semen due to the reactive oxygen species (ROS) presence.
Activated leukocytes secrete protease, cytokines, and ROS,
leading to damage sperm through deoxyribonucleic acid
(DNA) fragments and lipid peroxidation (15). According
to Agarwal et al. (16), patients presenting with low-level
leukocytospermia have seminal oxidative stress. Although
the present WHO guidelines do not categorize these
patients as leukocytospermic, these men benefit from
antibiotic treatment, testing for antioxidant supplements, or
bacterial cultures to decrease the sperm DNA fragmentation
induced by ROS and improve their fertility chances.

assumed to indicate underlying

Leukocytospermia have been reported to hinder the
spermatozoa’s fertilization potential by interfering with
sperm and egg fusion and the acrosome reaction (7,17). For
this reason, the leucocytes presence in seminal plasma is

With leukocytospermia

Semen quality parameters Without leukocytospermia (n=981) (n=335) p
Abstinence period (day), mean + SD 3.27+0.49 2.23+0.5 0.27
Age (year), mean = SD 30.75+6.68 29.87+7.48 0.05
Liquefaction period (minute), mean + SD 34.79+10.54 36.59+10.75 0.008
Ejaculate volume (mL), mean * SD 3.02+1.77 2.77+1.38 0.01
Sperm concentration (million/mL), mean = SD 35.8+30.46 43.28+32.69 0.00
Total sperm count (million), mean = SD 101.33+95.57 109.23+87.54 0.18
Motility (%)

Progressive (%), mean + SD 47.72+20.8 44.97+17.90 0.02
Non-progressive (%), mean + SD 10.28+6.64 9.96+5.97 0.41
Immotility (n, %), mean + SD 41.77+20.13 45.24+18.23 0.05
TPMSC (million), mean = SD 54.45+62.93 51.53+47.04 0.37

SD: Standard deviation, TPMSC: Total progressive motile sperm count
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Without SHV With SHV
Semen quality parameters (n=1,121) (n=195) P
Abstinence period (day), mean * SD 3.26+0.49 3.27+0.49 0.8
Age (year), mean *= SD 30.52+6.85 30.55+7.19 0.95
Likefaction period (minute), mean + SD 32.27+6.98 52.30+11.82 0.00
Ejaculate volume (mL), mean = SD 2.94+1.73 3.06+1.41 0.33
Sperm concentration (million/mL), mean = SD 38.21+31.51 34.75+29.32 0.15
Total sperm count (million), mean = SD 103.78+94.13 100.00+90.19 0.60
Motility (%)
Progressive (%), mean = SD 49.00+19.56 35.66+19.97 0.00
Non-progressive (%), mean £ SD 10.37+6.41 9.24+6.80 0.03
Immotility (%), mean = SD 40.52+18.8 54.9+20.46 0.00
TPMSC (million), mean + SD 56.34+61.24 38.31+43.5 0.00

SD: Standard deviation, SHV: Semen hyperviscosity, TPMSC: Total progressive motile sperm count

an important prognostic factor for failed embryo transfer
and in vitro fertilization (18). A study by Ziyyat et al. (19)
paradoxically decreased sperm motility in semen samples
with a higher threshold of 1x10¢ leukocytes/mL and found
that sperm motility increased among the semen samples
with moderate leukocytospermia. Lackner et al. (20) found
that the concentration-dependent association of leukocyte
concentration was positively associated with sperm motility
and morphology.

The chemical and physical characteristics of seminal fluid can
be seriously impaired by SHV. Recent studies show that 12%-
29% of ejaculates had SHV as the main cause of male infertility
(21). In this regard, more research attention has been paid to it
because of its serious effect on sperm function. The probable
causes of SHV are infection, inflammation, and dysfunction of
the immune system or the male accessory glands (8). More
importantly, it seems that SHV is related to decreased sperm
motility, probably because the trapping effect prevents the
progression of normal sperm through the female genital
tract (21). Gonzales (22) and Andrade-Rocha (8) found that
fructose levels in SHV were reduced and hypothesized
that the seminal vesicles inadequately functioned as the
explanation. A study by Lampiao and Chisaka (23) found
significantly higher progressive motility, normal morphology,
sperm concentration, viability, and total motility in the normal
viscosity group than in the abnormal viscosity group. A
study found significantly reduced sperm and vitality sperm
motility while SHV significantly increased polymorphonuclear
granulocyte elastase levels (24).

In this study, we evaluated the men with suspected
infertility in leukocytospermia and SHV. Our rates of
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leukocytospermia and SHV were consistent with the
literature. There was a significant difference among the
groups under study regarding leukocytospermia and
SHV. This study demonstrated that leukocytospermia
had a negative effect on the liquefaction period, sperm
concentration, ejaculate volume, and progressive motility.
Men with leukocytospermia had increased liquefaction
period and sperm concentration compared with men
without  leukocytospermia, whereas the ejaculate
volume and progressive motility decreased in men
with leukocytospermia compared with those without
leukocytospermia (Table 1). Also, this study clearly showed
a significant negative correlation between SHV and
liquefaction period, immotility, progressive motility, non-
progressive motility, and TPMSC. The liquefaction period
and immotility increased in men with SHV compared to
those without SHV, whereas progressive motility, non-
progressive motility, and TPMSC decreased in men with
SHV compared to those without SHV (Table 2).

One limitation of this study was that it was retrospective.
However, the high number of samples will help us
understand the factors affecting suspected infertility.

CONCLUSION

This study showed that leukocytospermia and SHV
frequently occur in men with suspected infertility. Although
total sperm count did not appear to be influenced by
leukocytospermia and SHV in our study, deserves a detailed
investigation in couples with unexplained infertility due to
other effective semen parameters.



Afsin and Nursal. Leukocytospermia-semen Hyperviscosity and Sperm Parameters

ETHICS

Ethics Committee Approval: The University of Health
Sciences Turkey, Clinical Research Ethics Committee of Gazi
Yasargil Training and Research Hospital approved the study
(decision no: 11, date: 28.01.2022).

Informed Consent: Retrospective study.
Authorship Contributions

Concept: M.A., Design: M.A., AEN., Data Collection or
Processing: M.A., Analysis or Interpretation: M.A., Literature
Search: M.A., Writing: A.E.N.

Conflict of Interest: The authors declare no conflicts of
interest with respect to the authorship and/or publication
of this article.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Jung JH, Kim MH, Kim J, Baik SK, Koh SB, Park HJ, et al. Treatment
of Leukocytospermia in Male Infertility: A Systematic Review. World
J Mens Health 2016;34:165-72.

2. Tahmasbpour E, Balasubramanian D, Agarwal A. A multi-faceted
approach to understanding male infertility: gene mutations,
molecular defects and assisted reproductive techniques (ART). J
Assist Reprod Genet 2014;31:1115-37.

3. Agarwal A, Roychoudhury S, Sharma R, Gupta S, Majzoub A,
Sabanegh E. Diagnostic application of oxidation-reduction
potential assay for measurement of oxidative stress: clinical utility
in male factor infertility. Reprod Biomed Online 2017;34:48-57.

4. World Health Organization. WHO laboratory manual for the
examination and processing of human semen. 5th ed. Geneva:
World Health Organization; 2010.

5. Brunner RJ, Demeter JH, Sindhwani P. Review of Guidelines for the
Evaluation and Treatment of Leukocytospermia in Male Infertility.
World J Mens Health 2019;37:128-37.

6. Aziz N, Agarwal A, Lewis-Jones |, Sharma RK, Thomas AJ Jr. Novel
associations between specific sperm morphological defects and
leukocytospermia. Fertil Steril 2004;82:621-7.

7. Layalil, Tahmasbpour E, Joulaei M, Jorsaraei SG, Farzanegi P. Total
antioxidant capacity and lipid peroxidation in semen of patient
with hyperviscosity. Cell J 2015;16:554-9.

8. Andrade-Rocha FT. Physical analysis of ejaculate to evaluate the
secretory activity of the seminal vesicles and prostate. Clin Chem
Lab Med 2005;43:1203-10.

20.

21.

22.

23.

24.

Esfandiari N, Burjag H, Gotlieb L, Casper RF. Seminal hyperviscosity
is associated with poor outcome of in vitro fertilization and embryo
transfer: a prospective study. Fertil Steril 2008;90:1739-43.

. Overstreet JW, Coats C, Katz DF, Hanson FW. The importance of

seminal plasma for sperm penetration of human cervical mucus.
Fertil Steril 1980,34:569-72.

. Du Plessis SS, Gokul S, Agarwal A. Semen hyperviscosity: causes,

consequences, and cures. Front Biosci (Elite Ed) 2013;5:224-31.

. Jones R, Mann T, Sherins R. Peroxidative breakdown of

phospholipids in human spermatozoa, spermicidal properties of
fatty acid peroxides, and protective action of seminal plasma. Fertil
Steril 1979;31:531-7.

. Huret JL. Nuclear chromatin decondensation of human sperm: a

review. Arch Androl 1986;16:97-109.

. Gambera L, Serafini F, Morgante G, Focarelli R, De Leo V, Piomboni

P. Sperm quality and pregnancy rate after COX-2 inhibitor therapy
of infertile males with abacterial leukocytospermia. Hum Reprod
2007,22:1047-51.

. Agarwal A, Virk G, Ong C, du Plessis SS. Effect of oxidative stress

on male reproduction. World J Mens Health 2014;32:1-17.

. Agarwal A, Mulgund A, Alshahrani S, Assidi M, Abuzenadah AM,

Sharma R, et al. Reactive oxygen species and sperm DNA damage
in infertile men presenting with low level leukocytospermia. Reprod
Biol Endocrinol 2014;12:126.

. Sharma RK, Pasqualotto AE, Nelson DR, Thomas AJ Jr, Agarwal

A. Relationship between seminal white blood cell counts and
oxidative stress in men treated at an infertility clinic. J Androl
2001,22:575-83.

. Rodriguez-Martinez H, Martinez EA, Calvete JJ, Pefia Vega FJ, Roca

J. Seminal Plasma: Relevant for Fertility? Int J Mol Sci 2021;22:4368.

. Ziyyat A, Barraud-Lange V, Sifer C, Ducot B, Wolf JP, Soufir JC.

Paradoxical increase of sperm motility and seminal carnitine
associated with moderate leukocytospermia in infertile patients.
Fertil Steril 2008;90:2257-63.

Lackner JE, Herwig R, Schmidbauer J, Schatzl G, Kratzik C,
Marberger M. Correlation of leukocytospermia with clinical
infection and the positive effect of antiinflammatory treatment on
semen quality. Fertil Steril 2006,86:601-5.

Beigi Harchegani A, Rahmani H, Tahmasbpour E, Shahriary A.
Hyperviscous Semen Causes Poor Sperm Quality and Male Infertility
through Induction of Oxidative Stress. Curr Urol 2019;13:1-6.

Gonzales GF. Function of seminal vesicles and their role on male
fertility. Asian J Androl 2001;3:251-8.

Lampiao F, Chisaka J. Incidence and impact of hyperviscosity on
sperm parameters of Malawian men seeking assisted reproduction.
Afr Health Sci 2020;20:1-3.

Mahran Z, Eraki Saleh ME. Human semen hyperviscosity: prevalence
and effects on physical and biochemical semen parameters in
subfertile Egyptian men. Egypt J Dermatol Venerol 2014;34:135-9.

277



® Med J Bakirkoy 2022;18:278-284
Medical Journal of Bakirkéy DOI: 10.4274/BMJ.galenos.2022.2022.2-20

Research

Does the “Risk-based Management Model” for
Residual Disease in Patients with High-grade Cervical
Intraepithelial Lesions Cause Overtreatment?

Yiksek Dereceli Servikal intraepitelyal Lezyonlari Olan Hastalarda Reziduel
Hastalik icin “Risk Bazli Yonetim Modeli” Asiri Tedaviye Neden Olur mu?
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ABSTRACT

Objective: This study aimed to determine the residual disease status of high-grade cervical intraepithelial lesion-positive (HSIL) patients with
margin positive at first cervical excision.

Methods: This study included patients with HSIL-positive surgical margins following cervical excision procedures between March 2015 and
August 2020. The patients with normal histopathology results, cervical intraepithelial neoplasia (CIN)1, CIN2-3 with negative surgical margins, and
confirmed cervical malignancy were excluded. HSIL in the second cervical excision pathology was accepted as a residual disease. Demographic
and clinical characteristics, pathology results and human papilloma virus genotypes of the patients were assessed.

Results: Surgical margin was positive in 354 (21.3%) of 1,656 patients who underwent cervical excision procedures with the indication of HSIL.
Computer-based medical records of 330 patients who underwent the second cervical excision procedure from these patients were reviewed and
analyzed. Residual disease was diagnosed in 31.3% (31/99) patients whose first cervical biopsy was CIN2 and in 48.4% (112/231) patients with
CIN3. Additionally, 3 of the patients with CIN3 had microinvasive cervical cancer in final pathology. In patients with residual disease (= CIN2),
the rate of CIN3 at first excision, the rate of smokers, and the rate of glandular involvement in the excision specimen was higher (respectively;
p=0.04, p=0.01, p=0.03).

Conclusion: Residual disease high in patients with the first cervical excision histopathology of CIN3, endocervical glandular involvement, and
previously or currently smoked. In the disease management of women with CIN3 and positive margins, re-excision rather than follow-up may
be a better option.

Keywords: Cervical intraepithelial neoplasia, residuel disease, human papilloma virus

6z
Amag: Bu calismanin amaci, ilk servikal eksizyonda cerrahi sinir pozitif olan yiiksek dereceli servikal intraepitelyal lezyon pozitif (HSIL) hastalarin
rezidiel hastalik durumunu belirlemektir.

Gereg ve Yontem: Bu calismaya Mart 2015 ile Agustos 2020 tarihleri arasinda servikal eksizyon islemleri sonrasi HSIL cerrahi siniri pozitif olan
hastalar dahil edildi. Histopatoloji sonuglari normal, servikal intraepitelyal neoplazi (CIN)1, cerrahi siniri negatif olan CIN2-3 ve dogrulanmis
servikal malignitesi olan hastalar calisgma disi birakildi. ikinci servikal eksizyon patolojisinde HSIL rezidiiel hastalik olarak kabul edildi. Hastalarin
demografik ve klinik 6zellikleri, patoloji sonuglari ve insan papillom viriisii genotipleri incelendi.

Bulgular: HSIL endikasyonu ile servikal eksizyon islemi uygulanan 1.656 hastanin 354'lnde (%21,3) cerrahi sinir pozitifti. Bu hastalardan ikinci
servikal eksizyon prosediirii uygulanan 330 hastanin bilgisayar tabanli tibbi kayrtlari incelendi ve analiz edildi. ilk servikal biyopsisi CIN2 olan
hastalarin %31,3'Unde (31/99), CIN3'U olan hastalarin %48,4'tnde (112/231) rezidlel hastalik tanisi konuldu. Ayrica CIN3'li hastalarin 3'Ginde
son patolojide mikroinvaziv serviks kanser vardi. Rezidiel hastaligi olan hastalarda (= CIN2), ilk eksizyonda CIN3 orani, sigara igenlerin orani ve
eksizyon 6rneginde glanddler tutulum orani daha yiiksekti (sirasiyla; p=0,04, p=0,01, p=0,03).
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Sonug: ilk servikal eksizyon histopatolojisi CIN3 olan, endoservikal glandiiler tutulumu olan ve daha &nce veya halen sigara icen hastalarda
rezidiiel hastalik orani yiksektir. CIN3 ve pozitif sinirlara sahip kadinlarin hastalik ydnetiminde takip yerine yeniden eksizyon daha iyi bir secenek

olabilir.

Anahtar Kelimeler: Servikal intraepitelyal lezyon, rezidiiel hastalik, insan papillom viriisii

INTRODUCTION

The adoption of risk-based cervical cancer screening
programs has significantly reduced the incidence of cervical
cancer (1). However, cervical cancer; it is still an important
health problem in women without appropriate follow-
up and treatment, and women with recurrent or residual
disease (2,3). The American Society for Colposcopy and
Cervical Pathology (ASCCP) recommends treatment for
patients with histologically diagnosed high-grade cervical
intraepithelial lesions (HSIL, includes CIN2-3) (1). The most
commonly used treatment method is loop electrosurgical
excision procedure (LEEP) of the transformation zone or cold
knife conization (CKC) (4,5). However, these procedures may
not remove the lesions and may result in positive surgical
margins (5).

In a large population-based studly, it was shown that 23%
of women had positive surgical margins after cervical
excision (6). Even in patients whose lesion is removed,
the risk of recurrence of high-grade lesions is higher than
in the general population (6). Therefore, the positivity of
surgical margins, which is predisposing to residual disease,
is a legitimate cause for anxiety for the patient. However,
as it is difficult to find a balance between iatrogenic harm
and therapeutic efficacy, there has not yet been reached
consensus on the further management of these patients (1).
Therefore, the management strategy ranges from follow-up
cytology to second conization and even hysterectomy (1).
While performing cytological follow-up may miss a more
severe underlying disease, repeated excisions may cause
surgical complications and increased morbidity.

The main question for patients with positive surgical margins
is their residual disease status in patients after excision. In
this study, we immediately performed a second surgical
procedure on patients with positive surgical margins after
the first cervical excision. Thus, it determines the baseline
residual disease risk in patients with positive surgical
margins.

METHODS

Study Design and Patient Selection

Pathology records of the patients who underwent LEEP or
CKC between March 2015-August 2020 were retrospectively
screened. CIN2 and 3 cases with performed the second

excision procedures due to positive margins were included
in the study. Patients with normal histopathology results,
CIN1, CIN2-3 with negative surgical margins, and confirmed
cervical malignancy were excluded. The study protocol was
approved by our institutional review board (University of
Health Sciences Turkey, izmir Tepecik Training and Research
Hospital Non-Interventional Research Ethics Committee-
decision no: 2021/08-10, date: 16.08.2021). Informed
consent could not be obtained from the patients because
of the retrospective design of the study.

The surgical margin was positive in 354 (21.3%) of 1,656
patients who underwent cervical excision procedure for
HSIL during the study period. Of these patients, the data of
330 patients who underwent a second surgical procedure in
our institution and met the inclusion criteria were analyzed.

Interventions

Initial LEEP and CKC

Preoperative evaluation, including cytology,
colposcopy and colposcopy-directed cervical biopsy was
underwent in all patients. Schiller test was performed
to determine the borders of the excision area before
conization. LEEP was performed under local anesthesia
and CKC was performed under general anesthesia by
residents in the operating room under expert supervision.
These procedures were conducted in a standard manner
as previously described (7). Conization specimens were
marked with a suture at 12 o'lock to locate the lesions.
After all, conization, endocervical curettage was performed
using a uterine curette (size 0) and the samples were sent
separately for histopathological examination. Hemostasis
was obtained by electrocoagulation.

cervical

Human Papilloma Virus (HPV) Test

To identify HPV genotypes, we analyzed cervical samples
preoperatively using Hybrid Capture 2 for HPV types 16, 18,
and 12 other high-risk HPV (hrHPV) (31, 33, 35, 39, 45, 51, 52,
56,58, 59, 66, and 68). HPV genotyping was divided into two
categories: HPV type 16/18 and non-HPV-16/18 oncogenic

types.
Further Surgical Procedures

The type of the second surgical procedure to be performed
for patients with positive margins was based on the clinical
and pathological characteristics of each patient. All patients
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underwent a second surgery within 30 days of the first
excision. Second surgical procedures included CKC, LEEP,
or hysterectomy, depending on the suitability of the cervix.

Pathological Examination

Positive surgical margins were defined as the presence
of CIN2 or CIN3 at the ectocervix. The specimens were
examined for cone depth, histological grade (CIN2 or CIN3),
surgical margin state and the presence or absence of CIN2
and CIN3 in endocervical curettage (ECC) sampling were
recorded. According to the pathology reports of the second
operation, the patients were divided into two groups as <
CINT and = CIN2. CIN1 lesions included CIN1 and normal
biopsy results, whereas CIN2 lesions included CIN2, CIN3,
and microinvasive cervical cancer.

Statistical Analysis

All statistical analyses were performed using The Statistical
Package for the Social Sciences (SPSS) version 22.0 for
Windows (SPSS, Inc., Chicago, IL). The normal distribution
of continuous variables was assessed using the Kolmogorov-
Smirnov/Shapiro-Wilk's test. Differences in the means of the
continuous variables were assessed using the Mann-Whitney
U test or independent samples t-test; the difference in the
categorical variables was assessed using the chi-square
test. P<0.05 was considered statistically significant.

RESULTS

Surgical margins were positive in 354 (21.3%) of 1656
patients who underwent cervical excision for HSIL during
the study period. Computer-based medical records of
330 patients who underwent the second cervical excision
procedure were reviewed and analyzed. Re-excision
procedure was not performed in 24 patients with positive
margins. The first lesions of all these patients were CIN2,
and CIN persisted in 7 patients in their follow-up 1 year later.
The median age of the patients was 44 (25%-75% percentile,
36-49) and 67.9% were premenopausal patients. Other
demographic characteristics are shown in Table 1. LEEP
(88.7%, 293 patients) or CNK (11.3%, 37 patients) was used
as the initial cervical excision procedure. HPV genotyping
was performed on all patients before the procedure and the
most detected genotype was HPV 16 (74.5%, 246 patients).
The mean depth of the first cervical excision pathology
specimen of margin-positive patients was 11.1£4.7 mm. In
the histopathological results after the first cervical excision,
30% of the patients (99 patients) reported CIN2 and 70% of
had CIN3. Additionally, 73.3% of patients had a glandular
involvement at the first cervical excision (Table 2).

In the analysis of the final pathology results after the second
cervical excision, residual disease was detected in 31.3%
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Table 1. Baseline demographic characteristics of margin
positive patients

Characteristic Values
Number of patients 330

Age (years)

Median (min-max) 44 (24-78)
25%-75% percentiles 36-49
Gravida

Median (min-max) 3(0-12)
25%-75% percentiles 2-3

Parity

Median (min-max) 2 (0-8)
25t-75% percentiles 2-3
Smoking status of patients

Never smoked 171 (51.8%)
Currently or previously smoked 90 (27.2%)
Not known 69 (21%)
Menopausal status of patients

Premenopausal 224 (67.9%)
Postmenopausal 106 (32.1%)

Min-max: Minimum-maximum, the data is presented as median (25"
percentile; 75" percentile) or ratio

(31/99) of the patients whose first cervical histopathology
was CIN2. However, 48.4% (112/231) of the patients whose
first cervical excision histopathological result was CIN3 had
residual disease. Additionally, microinvasive cervix ca be
detected in the final pathology in 3 of the patients with CIN
3 (Table 3).

Margin-positive patients were divided into two groups
according to the final pathology result after the second
excision, as those with residual disease (= CIN2) and those
without (< CIN1). Both groups were compared according
to their demographic and pathological results. In the group
with residual disease, the rate of CIN3 at the first excision,
the rate of smokers, and the rate of glandular involvement
in the excision specimen was higher. (respectively; p=0.04,
p=0.01, p=0.03). There was no statistical difference between
the groups in terms of age, parity, gravida, menopausal
status, endocervical canal pathology and depth of the first
cervical excision specimen (Table 4).

DISCUSSION

The positivity of the surgical margin in the histopathology
of patients who underwent cervical excision procedure with
the indication of HSIL is the most important determinant of
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Table 2. Pathology results and HPV genotypes of margin
positive patients

Characteristic Values
Surgical technique (initial procedure)

LEEP 293 (88.7%)
CKC 37 (11.3%)
HPV 16 + 246 (74.5%)
HPV 18 + 225 (68.1%)
Non HPV 16/18 + 84 (25.4%)
Depth of initial leep specimen (mean * SD, mm) 11.1+4.7
E,r—iieer;?r:f glandular involvement in the initial 242 (73.3%)
Initial cervical excision (LEEP/CKC) pathology

CIN2 99 (30%)
CIN3 231 (70%)
ECC

< CIN1 195 (59%)
= CIN2 135 (41%)

Second cervical pathology
< CIN1
= CIN2

187 (56.6%)
143 (43.4%)

HPV: Human papilloma virus, SD: Standard deviation, LEEP: Loop
electrosurgical excision procedure, CKC: Cold knife conization, CIN:
Cervical intraepithelial neoplasia

CIN recurrence. Guidelines could not reach a consensus on
whether these patients should undergo a second surgical
procedure. In this study, we immediately performed a
second surgical procedure on margin-positive patients and
provided an understanding of the residual disease status.
Our study showed residual disease in 31.3% of patients with
initial histopathology of CIN2 and 48.4% of patients with
CIN3. Microinvasive cervix ca be present in 3 patients with
CIN 3. Additionally, the rate of glandular involvement in the
first excision sample was higher in the group with residual

disease.

Based on the risk-based management model, ASCCP,
states that it may be preferable to follow margin-positive
patients with cytology and ECC at 4-6 month intervals, at
the same time re-excision is acceptable and hysterectomy
can be performed if re-excision is impossible (1). However,
the International Federation of Gynecology and Obstetrics
recommends reoperation in CIN3 patients with positive
surgical margins (8). In fact, the main reason for all these
discussions is that the “wait and see strategy” carries a
high risk of HSIL margin-positive patients. Periodic follow-
up may increase the recurrence rate and patient anxiety
and may miss a more severe underlying disease. However,
repetitive surgery can cause complications and morbidity.
Additionally, the goal of reaching the negative surgical
margin may require larger excisions, but this may also
increase the risk of obstetric harm.

Previous studies have shown that margin-positive HSIL
patients have a residual disease rate of 44-67% on
histopathology after the second cervical excision (9,10). In
our study, the residual disease rate was 43.3% (143/330).
In patients with initial cervical excision pathology CIN3,
the residual disease rate was 48.4%. Moreover, 3 of these
patients were diagnosed with microinvasive cervix ca at the
second excision. In our study, we did not detect residual
disease in 68.7% of patients with positive margins for CIN2
and in 51.6% of patients with positive margins for CIN3.
Some authors suggest that vaginal acidity and thermal
destruction will promote epithelial regeneration of the
cervix (11). Especially in CIN2 margin positive patients,
the regression rates of the lesions seen after the second
excision were remarkable. However, = CIN3 was detected
in 34.1% (79/231) of the patients whose initial pathology was
CIN3. Considering that the risk of progression to invasive
carcinoma depends on the severity and size of the CIN
lesion, and that approximately one-third of women with
untreated CIN3 will eventually develop invasive cervical
cancer, our findings suggest that secondary surgical
intervention should be performed in patients with margin-
positive CIN3 lesions.

Table 3. Classification of second cervical excision pathologies of HSIL margin positive patients

Second cervical pathology

Initial cervical excision

pathology Normal CIN1 CIN2 CIN3 Microinvasive

ca Total
CIN2 44 (44.4%) 24 (24.3%) 26 (26.3%) 5 (5%) 0 99 (100%)
CIN3 53 (23%) 66 (28.5%) 33 (14.2%) 76 (33%)  3(1.3%) 231 (100%)
Total 97 90 59 81 3 330

CIN: Cervical intraepithelial neoplasia, HSIL: High-grade cervical intraepithelial lesion
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Table 4. Comparison of clinical and pathological results of magin positive patients with and without residual disease

Patients with residual

Patients without residual

Characteristic disease (n=143) disease (n=187) p-value
Age (years) 43 (25-78) 44 (24-76) 0.12
Gravida 3(1-12) 3(0-11) 0.21
Parity 2(0-7) 2 (0-8) 0.33
Currently or previously smoked 49 (34.2%) 41 (21.9%) 0.01
Menopausal status of patients
Premenopausal 92 (64.3%) 132 (70.5%)
Postmenopausal 51 (35.7%) 55 (29.4%) 022
Surgical technique (initial procedure)
LEEP 136 (95.1%) 157 (83.9%)
CcKC 7 (4.9%) 30 (16.1%) 0.02
Initial cervical pathology
CIN2 31 (21.6%) 68 (36.3%)
CIN3 112 (78.4%) 119 (63.7%) 004
ECC
< CIN1 92 (64.3%) 103 (55%)

0.09
= CIN2 51 (35.7%) 84 (45%)
Presence of glandular involvement in the initial pathology 117 (81.8%) 125 (66.8%) 0.03
Depth of initial cervical excision Specimen (mean + SD, mm) 11+4.6 11.5£4.9 0.5
HPV 16 + 111 (77.6%) 135 (72.1%) 0.3
HPV 18 + 99 (69.2%) 119 (63.6%) 0.3
Non HPV 16/18 + 38 (26.5%) 46 (24.5%) 0.6

HPV: Human papilloma virus, SD: Standard deviation, LEEP: Loop electrosurgical excision procedure, CKC: Cold knife conization, CIN: Cervical intraepithelial

neoplasia, ECC: Endocervical Curettage

Another histopathological finding that was significantly
higher in residual disease in our study was the presence of
cervical glandular involvement. Levine et al. (12) reported
that endocervical glandular involvement in cervical excision
specimens was associated with a higher incidence of positive
margins and poor response to treatment. In our study,
the rate of glandular involvement was higher in margin-
positive patients with residual disease. Endocervical glands
are located in the cervical stroma below the basement
membrane of normal squamous epithelium and may be
involved by neoplastic lesions. The involvement of such
glands with high-grade CIN may mimic invasive disease and
be misdiagnosed as invasive cervical carcinoma. Lu et al. (4)
and Kim et al. (13) argued that the glandular involvement
is not a significant prognostic value, while Demopoulos et
al. (14) reported that glandular involvement is a valuable
prognostic factor for residual and recurrent disease and is
mostly associated with high-grade CIN. The involvement
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of the endocervical glands can be considered a sign of
the diffuse nature of the disease with a higher propensity
for involvement of surrounding tissues. Considering this
situation, the risk of residual disease seems to be higher
in the presence of glandular involvement in patients with
positive surgical margins, as in our study.

Age and menopausal status are another factor emphasized
in relation to residual disease risk. Zhu et al. (15) reported
in their study that increasing age is a high-risk factor for
persistent HSIL after LEEP. Similarly, Chen et al. (16) reported
that being older than 50 years is a risk factor for residual
lesions. As the authors explain the relationship between
increasing age and menopausal status with residual
disease; they claimed that the decrease in estrogen levels
in menopause causes upward migration of the cervical
transformation zone and HSIL lesions settle higher and form
higher permanent lesions (15,16). However, in our study, we
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did not find an association between residual disease and
age, and menopausal status.

Recently, a systematic review compared the efficacy and
safety of various excisional treatments for residual disease
for treating cervical dysplasia (17). They observed that CKC
reduced the risk of residual disease compared to LEEP.
Women undergoing LEEP had an approximately 2-fold
increase in positive margin rate compared with CKC. In
contrast, LEEP is faster, inexpensive and requires less
expertise than cold conization (18). LEEP is mostly performed
as the first cervical excision procedure in our institution.
Therefore, although our data is not homogeneous in terms
of the first surgical excision procedure; residual disease after
CKC is 18% (7/37) compared with 46% (136/293) after LEEP.
Although CKC appears advantageous in terms of residual
disease, meta-analyses have determined that the depth of
excision is associated with the risk of preterm delivery and
that CKC carries a particularly high risk (19,20). There several
studies have investigated the optimal excision depth to
achieve clear surgical margins Papoutsis et al. (21) reported
that the depth of conization should be at least 10 mm to
provide negative surgical margins. In our study, patients
with and without residual disease were 11 and 11.5 mm,
respectively, and did not predict residual disease.

Our findings showed that the rate of residual disease is high
in patients with the first cervical excision histopathology of
CIN 3, endocervical glandular involvement, and previously
or currently smoked. Almost all the patients were hrHPV
positive. Previous studies have already shown that the
presence of HPV is important for patient follow-up rather
than pre-procedure. A comprehensive systematic review
conducted in 2017 reported the failure of treatment with the
indication of HSIL (margin positivity); it was reported that
post-treatment hrHPV was predicted more accurately than
surgical margin positivity (22).

Strengths of our study include a consistent approach used to
treat HSIL and the availability of expert pathological review.
Moreover, all patients underwent reoperation within 30 days
for more accurate identification of residual disease and little
chance of new disease or regression. The limitations were
because the study was retrospective, over a long time, and
limited to a single institution. However, a prospective study
design is difficult given the relative rarity of margin positivity.

CONCLUSION

In conclusion, our findings suggest that it is appropriate
to recommend repeat excision rather than a follow-up for
women with CIN 3 and positive margins.
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Relationship Between Successful Antitachycardic Pacing
Delivery and ICD Device Settings

Basarili Antitasikardi Pacing Uyarimi ile ICD Cihaz Ayarlari Arasindaki iligki

Osman Pirhan, @@ Abdulcelil Sait Ertugrul

University of Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training and Research Hospital, Clinic of Cardiac Electrophysiology, istanbul,
Turkey

ABSTRACT

Objective: The delivery of shock in patients with intracardiac defibrillators (ICD) devices is extremely inconvenient, and therefore it is desirable to
terminate ventricular arrhythmias with antitachycardic pacing (ATP) as much as possible. In this study, we investigated the relationship between
delivery of successful ATP and device measurement values.

Methods: A total of 31 patients were enrolled in the cross-sectional case-control study. Patients who were diagnosed with ATP or ICD shock
therapy during pacemaker/lead control measurements performed in our outpatient clinic and patients who were admitted to our coronary
intensive care unit due to appropriate ICD shock were included in the study. The patients were divided into two groups as those who successfully
terminated ventricular tachycardia with ATP as the “successful ATP group” and those who did not terminate successful ventricular tachycardia
with ATP as the “unsuccessful ATP group.”

Results: In the correlation analysis performed between the demographic characteristics, clinical characteristics, battery and lead measurements
of the patients and successful ATP, a statistically significant correlation was found between the mean ventricular tachycardia (VT) detection rate
and the number of burst pacings and successful ATP (r= -0.699, p=0.036, and r= 0.414, p=0.036, respectively). Moreover, the presence of
diabetes mellitus (DM) was significantly associated with successful ATP (r= -0.406 p=0.024). There was no significant relationship between other
clinical and device measurement values and successful ATP.

Conclusion: Our study revealed that the presence of DM, the number of burst pacings, and the VT zone detection may be associated with ATP
success in patients with ICD.

Keywords: Antitachycardic pacing, ventricular arrhythmias, shock delivery

0z
Amag: intrakardiyak defibrilator (ICD) cihazlar olan hastalarda sok verilmesi son derece rahatsiz edicidir ve bu nedenle ventrikller aritmilerin

mimkiin oldugunca antitasikardik pacing (ATP) ile sonlandirilmasi arzu edilir. Bu calismada basarili ATP verilmesi ile cihaz lglim degerleri
arasindaki iligkiyi arastirdik.

Gereg ve Yontem: Kesitsel olgu kontrol calismasina toplam 31 hasta alindi. Poliklinigimizde yapilan kalp pili/lead kontrol dlglimlerinde ATP
veya |ICD sok tedavisi uygulanan hastalar ve uygun ICD soku nedeniyle koroner yogun bakim linitemize basvuran hastalar calismaya dahil edildi.
Hastalar ATP ile ventrikiler tasikardiyi basariyla sonlandiranlar “basarili ATP grubu”, ATP ile basarili ventrikiler tasikardiyi sonlandirmayanlar
“basarisiz ATP grubu” olarak iki gruba ayrildi.

Bulgular: Hastalarin demografik ézellikleri, klinik ézellikleri, pil ve lead élgtimleri ile basarili ATP arasinda yapilan korelasyon analizinde ortalama
ventrikiler tasikardi (VT) tespiti ve burst pacing sayisi ile basarili ATP arasinda istatistiksel olarak anlamli korelasyon saptandi (r=-0,699, p=0,036
and r=0,414, p=0,036, sirasiyla). Ayrica, diabetes mellitus (DM) varligi basarili ATP ile anlamli olarak iliskiliydi (r=-0,406 p=0,024). Diger klinik ve
cihaz 6lcim degerleri ile basarili ATP arasinda anlamli bir iligki yoktu.

Sonug: Biz bu calismamizda, ICD’li hastalarda DM varliginin, burst pacing sayisinin ve VT bdlgesi tespitinin ATP basarisi ile iliskili olabilecegini
ortaya cikardik.

Anahtar Kelimeler: Antitasikardik uyarim, ventrikiler aritmiler, sok uyarimi
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INTRODUCTION

Intracardiac defibrillators (ICDs) are recommended as
a first-line treatment for treating malignant ventricular
tachyarrhythmias due to the mortality benefit shown in
comparative studies with medical treatment, particularly
secondary prevention (1,2). The basic philosophy of these
devices is to intervene in arrhythmia before hemodynamic
deterioration and sudden cardiac arrest occur. ICDs attempt
to restore the rhythm in ventricular tachycardias in two ways.
Firstly, the devices attempt to terminate tachycardia by
stimulation with a cycle length shorter than the detected
cycle length, which is known as antitachycardic pacing
(ATP). If this fails, secondly delivering shock according to
the previously established treatment algorithms. The need
for ICD shock is associated with a poor prognosis and is
undesirable due to the negative effects of the shock itself
(3). Therefore, it is critical to identify patients at high risk
of ICD shock, develop patient-specific ICD programming
algorithms, and avoid shocking by terminating arrhythmia
with ATP (4,5). In this study, we investigated the relationship
between ICDs’ s ventricular lead measurement values and
successful ATP or shock treatment.

METHODS

The Study Population

A total of 31 patients were enrolled in the cross-sectional
case-control study conducted between September 2020
and November 2021. Patients who were diagnosed with
ATP or ICD shock therapy during pacemaker/lead control
measurements performed in our outpatient clinic and
patients who were admitted to our coronary intensive
care unit due to appropriate ICD shock were included in
the study. The patients were divided into two groups as
those who successfully terminated ventricular tachycardia
with the ATP “successful ATP group,” and those who
did not terminate successful ventricular tachycardia with
the ATP "“unsuccessful ATP group.” These two groups
were compared in terms of demographic characteristics,
clinical features, laboratory findings and ventricular lead
measurement parameters. Patients with inappropriate
shock, severe electrolyte imbalance, coronary artery
stenosis requiring revascularization were excluded from the
study. Written informed consent form was obtained from all
patients who participated in the study, which was approved
by the University of Health Sciences Turkey, Bakirkdy
Dr. Sadi Konuk Training and Research Hospital Clinical
Research Ethics Committee (decision no: 2021-18-01, date:
20.09.2021).
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Data Collection

Demographic characteristics, laboratory results,
echocardiographic  findings, pacemaker and lead
measurements of all patients included in the study were
recorded. Battery and lead measurements were obtained,
pacemaker characteristics and the previously set ICD
treatment algorithms were determined. Arrhythmia
episodes were retrospectively analyzed and the number
of arrhythmia attacks in the last 6 months and the rate of
arrhythmia episodes requiring shock or terminated with ATP
was determined.

Statistical Analysis

Normally distributed data are shown as mean + standard
deviation and non-normally distributed data are shown
as median. The normality of the data was analyzed using
the Shapiro-Wilk test. Independent sample t-test was used
for parametric data and Mann-Whitney U test was used
for nonparametric data in paired group comparison. Chi-
square was used to compare categorical data. Spearman
correlation analysis was used for the correlation analysis.
Logistic regression was used to identify the predictors of
successful ATP.

RESULTS

Of the 31 patients included in the study, 3 were women
(9.7%) and the mean age of the patients was 61+11 years.
The demographic characteristics of the patients, the
drugs they use and the types of ICD are shown in Table 1.
There was no statistically significant difference in terms of
demographic characteristics, clinical features and type of
ICD in the groups of patients with and without arrhythmia
termination with successful ATP.

The results of pacemaker and right ventricular lead
measurements analyzed in groups of patients whose
ventricular tachycardias were terminated and who were
not terminated with successful ATP are shown in Table 2.
There was no statistically significant difference between the
two groups in terms of the pacemaker measurement values
obtained. The correlation relationship between successful
ATP  administration and demographic characteristics,
clinical characteristics of the patients and the results of
the analyzed pacemaker battery and right ventricular lead
measurements is shown in Table 3. In the analysis of the
correlation between the successful ATP group and the
demographic characteristics, clinical characteristics, battery
and lead measures of the patients, a statistically significant
relationship was found between the average ventricular
tachycardia (VT) detection rate (bpm) and the number of
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Table 1. Comparison of successful ATP and unsuccessful ATP patient groups in terms of demographic characteristics, clinical features

Successful ATP Unsuccessful ATP p-value
Age (years = SD) 63.00+12.54 57.54+10.08 0.226
Gender n (%)
Male 10 (35.7) 18 (64.3) 0.934
Female 1(33.3) 2 (66.7) -
HT 4 (36.4) 7 (63.6) 0.940
CAD 7 (33.3) 14 (66.7) 0.718
DM 5(71.4) 2(28.6) 0.067
CRF 1(50) 1 (50) 1.00
HOCM 2 (100) 0(0) 0.118
Congenital long QT syndrome 0(0) 1(100) 0.334
Beta blocker 11 (37.9) 18 (62.1) 0.527
ACEI/ARB 6(33.3) 12 (66.7) 0.789
MRA 5(38.5) 8 (6.5) 0.769
ARNI 0 (0) 1(100) 0.344
Amiodarone 4 (44.4) 5 (55.6) 0.683
Digoxin 2 (66.7) 1(33.3) 0.281
Ranolazine 0 (0) 1(100) 0.344
Ivabradine 0(0) 5(100) 0.133
Loop diuretics 4 (40) 6 (60) 0.718
ICD type
Single chamber 8 (44.4) 10 (55.6) -
Dual chamber 2 (20) 8 (80) 0.413
CRT-D 1(33.3) 2 (66.7) -
EF (% = SD) 32.50+14.06 37.09+16.70 0.343
LA diameter (mm =+ SD) 42.11+5.79 42.72+10.25 0.837

ATP: Antitachycardic pacing, HT: Hypertension, CAD: Coronary artery disease, DM: Diabetes mellitus, HOCM: Hypertrophic obstructive cardiomyopathy, CRF:
Chronic renal failure, ACEI/ARB: Angiotensin converting enzyme inhibitors/angiotensin receptor blockers, MRA: Mineralocorticoid receptor antagonists, ARNI:
Angiotensin receptor-neprilysin inhibitor, ICD: Implantable cardioverter-defibrillator, EF: Ejection fraction, LA: Left atrium, CRT-D: Cardiac resynchronization

therapy-defibrillator, SD: Standard deviation

burst pacings and successful ATP (r= -0.699, p=0.036, and
r= 0.414, p=0.036, respectively). There was a statistically
significant negative correlation between successful ATP
and only diabetes mellitus (DM) (r= -0.406 p=0.024). There
was no statistically significant correlation between other
research parameters and successful ATP.

DISCUSSION

In this study, we found a statistically significant correlation
between successful ATP and average VT detection rate, the
number of burst pacings, and DM. To the best knowledge,
our study is the first published study in the literature in this
aspect.

ICD shock is an extremely unpleasant and painful condition
for the patient and seriously affects the quality of life of
patients. Additionally, anxiety disorders and increase in fear
levels may also develop in patients with shock. Moreover,
in the studies conducted, the expected life expectancy is
also reduced in patients who experience ICD shock (6,7).
Therefore, it is important to reduce the number of shocks in
patients with ICD who develop severe ventricular arrhythmia
and to terminate this rhythm disturbances with ATP as
much as possible. According to the studies conducted on
the subject, it is recommended a patient-specific device
programming for terminating VT with successful ATP by
reducing the number of ICD shocks (5,8,9). One of the
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Table 2. Comparison of successful ATP and unsuccessful ATP patient groups in terms of pacemaker and right ventricular lead

measurement
Successful ATP Unsuccessful ATP p-value

Age (years) 63.00+12.54 57.54+10.08 0.226
HR (bpm) 77.00 (55-120) 68.50 (60-90) 0.769
Number of burst 3.0 (1-4) 1.0 (1-3) 0.075
Number of ramp 1.0 (0-3) 1.0 (0-2) 0.148
VT detection rate (bpm) 165.83+9.41 179.00+9.84 0.092
VF zone 200.00 (188-294) 200.00 (167-220) 0.338
VT zone 169.35+8.74 176.40+14.85 0.112
Number of episodes of arrhythmia 52.00 (2-800) 8.00 (1-249) 0.123
R wave (mV) 12.25+5.68 11.31+£4.27 0.638
Impedance (Q) 456.00(320-893) 447.00 (326-929) 0.855
Shock impedance (Q) 57.27+11.24 57.27+11.24 0.542
Threshold (V) 0.75 (0.25-3.0) 0.75 (0.25-2.0) 1.00

ATP: Antitachycardic pacing, HR: Heart rate, VT: Ventricular tachycardia, VF: Ventricular fibrillation, Q: Ohms

Table 3. The correlation relationship between successful ATP
and demographic characteristics, clinical characteristics of the
patients and the results of the analyzed pacemaker battery
and right ventricular lead measurements

R p-value
HT -0.014 0.942
DM -0.406 0.024*
CAD 0.065 0.728
HOCM -0.354 0.051
EF (%) -0.149 0.424
LA (mm) 0.030 0.878
Threshold (V) 0.00 1.000
Shock impedance () 0.106 0.572
Impedance () 0.034 0.856
R wave (mV) 0.041 0.825
VF zone 0.194 0.295
VT zone -0.140 0.460
VT detection -0.699 0.036*
VT monitor -0.069 0.840
Number of burst 0.414 0.036*
Number of ramp 0.327 0.103

*Correlation is significant at the 0.05 level (2-tailed)

ATP: Antitachycardic pacing, HT: Hypertension, CAD: Coronary artery
disease, DM: Diabetes mellitus, HOCM: Hypertrophic obstructive

cardiomyopathy, EF: Ejection fraction, LA: Left atrium, VT: Ventricular
tachycardia, VF: Ventricular fibrillation, Q: Ohms
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important consequences of our study is that as the number
of burst pacings increases in the device settings, it is more
likely that malignant arrhythmia will be terminated with
successful ATP. For this, the device must be programmed
to perform burst pacing at least 3 times. Another result of
our study is that the VT zone is unnecessarily high values,
which can also reduce the chances of ATP success. Setting
the VT zone to be around 165 bpm may be a more suitable
programming option for successful ATP. Additionally, in our
study, DM was found to be negative predictors of successive
ATP. This result can be related to the that myocardial
pathology and tachyarrhythmias are predominantly related
to ischemic etiology in the diabetic population.

Our study has some limitations. Firstly, it was a small-scale
and retrospective study. Moreover, there is an inability to
reach the results of the ICD device brand and the patients’
laboratory and coronary angiography on admission to the
hospital.

CONCLUSION

Termination of fatal ventricular arrhythmias with ATP in
patients with an ICD device should be the first choice
of treatment and this issue has not been sufficiently
investigated in the literature. In this study, we determined
that the number of burst pacings and the VT zone value in
the device settings may be related to ATP success. However,
there is still a need for larger-scale and prospective studies
on the subject.
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Comparison of the Use of Videolaryngoscopy and Direct
Laryngoscopy Methods in Achieving Intubation Before
Pediatric Cardiac Surgery

Pediatrik Kalp Cerrahisinde Videolaringoskopi ile Direkt Laringoskopi
Uygulamalarinin Karsilastirilmasi

Hatice Dilek Ozcanoglu, ® Funda Giimis Ozcan

University of Health Sciences Turkey, Basaksehir Cam and Sakura Hospital, Clinic of Anaesthesiology and Reanimation, istanbul, Turkey

ABSTRACT

Objective: Intubation is one of the essential components of preoperative airway management in the context of congenital heart surgery.
Accordingly, it is aimed in this study was to compare the uses of direct laryngoscopy (DL) and videolaryngoscopy (VL) in achieving intubation in
cases younger than two years of age who will undergo congenital heart surgery.

Methods: This study was conducted on patients younger than two years old who underwent congenital heart surgery in the hospital, where the
study was conducted between September 1%, 2020, and April 1, 2021. The cases included in this study were divided into two groups based
on the method used to achieve intubation before the cardiac surgery, as the DL and VL groups. These groups were then compared in terms
of hemodynamic parameters, difficulty, duration and number of intubation, Cormack-Lehane grades, and complications that developed in
association with intubation. The results obtained were analyzed statistically.

Results: Each DL and VL group comprised 60 cases. The median age of the cases included in this study was four months (minimum one
day & maximum 24 months). Fifty-three percent of the cases were male, and 47% were female. There was no significant difference between
the groups in terms of gender, weight, presence of syndromes, presence of cyanotic heart disease, and frequency of redo cases (p>0.05).
Systolic and diastolic arterial pressures were significantly higher (p<0.05), whereas the total intubation time was significantly shorter in the VL
group compared to the DL group (21.5 and 30 seconds, respectively; p<0.05). There was no difference between the groups in terms of any
need for intubation maneuver, the presence of backward, upward, rightward, pressure maneuver, the presence of (optimal external laryngeal
manipulation), Cormack-Lehane grades, intubation attempts, and use of stylet (p<0.05). However, the desaturation period (0% vs. 13.1%) and
aspiration requirement rate (13.3% vs. 41.7%) were lower in the VL group (p<0.05).

Conclusion: The findings of this study indicate that intubation can be achieved in a shorter time and with a similar complication rate with VL than
with DL, thereby providing a better contribution to hemodynamics. Consequentially, the use of VL may be considered to achieve intubation in
newborn and infant cases who will undergo congenital heart surgery.

Keywords: Pediatric, airway management, direct laryngoscopy, videolaryngoscopy, congenital heart surgery
6z
Amag: Bu calismada konjenital kalp cerrahisi operasyonu gecirecek iki yasindan kiigiik olgularda direkt laringoskopi (DL) ve videolaringoskopi

(VL) ile entlbasyon uygulamalarinin etkilerinin karsilastirilmasi amaclandi.

Gereg ve Yontem: Bu calisma 1 Eyliil 2020-1 Nisan 2021 tarihleri arasinda hastanemizde konjenital kalp cerrahisi operasyonu gegiren iki yasindan
kiiciik olgular tizerinde gerceklestirildi. Olgular ameliyat dncesi entiibasyon uygulama sekline gére DL ve VL olarak iki gruba ayrildi. islemler
hemodinamik parametreler, entlibasyon zorlugu, siresi, sayisi, Cormack-Lehane skoru ve gelisen komplikasyonlar agisindan karsilastirildi.
Sonuglar istatistiksel olarak degerlendirildi.

Bulgular: Calisma déneminde her iki gruptan 60'sar olgu mevcuttu. Medyan yas 4 ay (1 giin-24 ay) idi. Olgularin %53't erkek ve %47’si kizdi.
Gruplarin cinsiyet, agirlik, sendrom varligi, siyanotik kalp hastaligi varligi, redo olgu sikligi birbirine benzerdi (p>0,05).VL kullanilan olgularda
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sistolik ve diyastolik arter basinci daha yiiksekti (p<0,05). Total entlibasyon stiresi VL grubunda DL grubuna gére daha kisaydi (21,5 vs 30 saniye,
p<0,05). Gruplar arasinda entlibasyon manevra ihtiyaci, arka, yukari ve saga dogru basing manevra varligi, optimal dis laringeal manipiilasyon
varligi, Cormack Lehane skoru, entiibasyon denemesi, stile kullanimi arasinda fark yoktu (p>0,05). VL grubunda desattirasyon siiresi periyodu
(%0 vs %13,1) ve aspirasyon ihtiyaci orani(%13,3 vs %41,7) daha dislik oranda gériildii (p<0,05).

Sonug: VL kullanimi ile DL kullanimina gére benzer komplikasyon oraninda daha kisa stirede entiibasyon gergeklestirilerek hemodinamiye daha
iyi katki saglanabilir. Bu nedenle artan deneyim ile iliskili olarak konjenital kalp cerrahisi uygulanacak yenidogan ve infant olgularda entlibasyonda

VL kullanimi distndlebilir.

Anahtar Kelimeler: Cocuk, hava yolu yonetimi, direkt laringoskopi, videolaringoskop, konjenital kalp cerrahisi

INTRODUCTION

Airway management in children presents many challenges
for pediatricians and anesthetists. The airway anatomy of
children is different from that of adults. The upper location
of the larynx, a relatively larger tongue, and a more limited
mouth opening create difficulties for laryngoscopy and
intubation (1,2). An adequate visualization of the airway and
associated structures are required for successful intubation.
In this way, prolonged or repeat intubation attempts would
also be prevented to a large extent (3). First-pass success in
tracheal intubation is particularly important in these patients
because repeated intubation attempts can lead to airway
trauma, increased obstruction, and hypoxemia, which can
lead to potentially fatal outcomes (4,5).

Itis crucial to perform fast, safe, and less traumatic intubation
in infants with low or borderline oxygen saturation due
to cardiac pathology who will undergo cardiac surgery.
In this respect, the use of videolaryngoscopy (VL) in
pediatric patients, which is more commonly used in adults,
is increasingly recommended in airway management
guidelines considering its efficiency in facilitating tracheal
intubation (6,7). VL involves the use of video imaging and
optical technology to facilitate indirect visualization of the
larynx during intubation and is of evolutionary importance
in intubation technology. Its use in pediatric patients has
become prominent in the last 5-10 years in particular (1,8).
However, extensive clinical studies on the efficacy of VL in
routine daily practice or in children with difficult airways are
scarce and inconclusive (9,10).

In view of the foregoing, it is aimed in this study to compare
the uses of direct laryngoscopy (DL) and VL to achieve
endotracheal intubation in pediatric patients aged 0-2 years
who had undergone congenital heart surgery in terms of
the effects thereof on hemodynamics, Cormack-Lehane
image grades, total intubation times, maneuver needs, and
complication rates.

METHODS

Our medical data about patients were recorded

prospectively in to the anesthesiology clinical database.

All patients agreed to participate in the study and written
informed consent was obtained from each participant. The
study was planned in accordance with the Declaration of
Helsinki after obtaining the required approval from the local
ethics committee (University of Health Sciences Turkey,
Basaksehir Cam and Sakura Hospital - no: 2021.04.72). After
gathering ethical committee approval, the data which were
recorded in the database, about patients younger than
two years old who underwent congenital heart surgery in
the hospital, between September 1, 2020, and April 1,
2021 was taken out and analyzed. Patients who were over
the age of two at the time of intubation, brought to the
operating room from the intensive care unit as already
intubated or resuscitated, and whose records could not be
reached were excluded from the study. Patients included
in this study were divided into two groups based on the
method used to achieve intubation before the cardiac
surgery, as the DL and VL groups. A patient information
form that includes demographic, clinical, and hemodynamic
characteristics of the patients, i.e., age, gender, weight,
presence of syndromes, presence of redo and intubation
information, etc. was created, and filled out for each
patient. Patients whose oral intake was discontinued in
accordance with the guidelines, that is, solid food, breast
milk, and clear liquid intake were discontinued 6 h, 4 h, and
2 h before the procedure, respectively, were monitored by
electrocardiography, pulse oximetry, non-invasive blood
pressure measurement, and near-infrared spectrometry
after they were brought into the operating room. After
that, patients with intravenous access were administered
0.05 mg/kg midazolam for premedication. Mask ventilation
was started after the administration of 1 mg/kg ketamine,
1 pa/kg fentanyl, and 0.1 mg/kg rocuronium in anesthesia
induction. Orotracheal intubation was performed after two
minutes of mask ventilation. A conventional laryngoscope
[size 0 to 2 Macintosh and Miller blades (Heine Optotechnik,
Munich, Germany)] was used in the DL group. A C-MAC
videolaryngoscope [endolarynx videolaryngoscope size
0 to 2 Macintosh and Miller blades, 3 inch liquid crystal
display screen, viewing angle above 60 degrees, front-to-
back rotation angle 0-130 degrees, 225 gr, USB memory
(Karl Storz GmbH, Tuttlingen, Germany)] was used in the VL

group.
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Patients’ pre- and post-intubation pulse rates, systolic and
diastolic arterial pressures, and SpO, levels were recorded.
The time from the insertion of a blade into the mouth till
monitoring the end-tidal carbon dioxide on the screen
was recorded as the total intubation time. Along with
the intubation time, the number of intubation attempts,
the need for BURP (backward, upward, right, pressure)
maneuver, the need for OELM (optimal external laryngeal
manipulation), the Cormack-Lehane grades, the need for
stylet and aspiration, the need for tube replacement due to
post-intubation leakage, whether the tube number used was
cuffed, and complications such as difficult intubation during
the procedure, the presence of desaturation, esophageal
intubation, oral and dental mucosal injury was recorded in
the patient information form. The results obtained were
analyzed statistically both within and between the groups.

Statistical Analysis

The descriptive statistics used to summarize the research
data were tabulated using mean = standard deviation
or median, minimum and maximum values in case of
continuous (numerical) variables, depending on whether
they conform to the normal distribution, and as numbers
and percentages in case of categorical variables. Shapiro-
Wilk, Kolmogorov-Smirnov, and Anderson-Darling tests
were used to check whether the numerical variables
conformed to the normal distribution. In the comparative
analysis of two independent groups; the independent
samples t-test was used for cases when numerical variables
were determined to conform to the normal distribution,
and the Mann-Whitney U test was used for cases when
numerical variables were determined not to conform to
the normal distribution. In the comparative analysis of the
differences between categorical variables per the group;
Pearson'’s chi-square test was used in the case of 2x2 tables,
which are expected to have 5 or more cells, Fisher's Exact
test was used in the case of 2x2 tables, which are expected
to have less than 5 cells, and Fisher-Freeman-Halton Exact
test was used in the case of RxC tables, which are expected
to have less than 5 cells. Statistical analysis were performed
using the Jamovi project (2020) version 2.0.0.0 computer
software (retrieved from https://www.jamovi.org) and JASP
version 0.14.1.0 software (retrieved from https://jasp-stats.
org). Probability (p) values calculated as <0.05 in statistical
analyses were deemed to be statistically significant.

RESULTS

Each DL and VL group comprised 60 cases. The median age
of the cases included in this study was 4 months (minium
1 day & maximum 24 months). Fifty-six (46.7%) cases were
female, and 64 (53.3%) were male. Sixty-six (55.0%) of the
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cases had cyanotic congenital heart disease (CHD). A
genetic syndrome was detected in 36 (30.0%) cases. Forty-
five (37.5%) cases had a difficult intubation, and 69 (57.5%)
cases required intubation maneuvers. BURP and OELM
maneuvers were performed in 59 (49.2%) and 68 (56.7%)
cases, respectively. The demographic characteristics of
the groups are shown in Table 1. In terms of Cormack-
Lehane grading, 33 (27.5%) cases were grade 1, 55 (45.8%)
cases were grade 2, 25 (20.8%) cases were grade 3, and
7 (5.8%) cases were grade 4. There was no significant
difference between the groups in Cormack-Lehane grades
(p=0.232). A stylet was required in 20 (16.7%) of the cases.
The aspiration was required in 33 (27.5%) cases. The need
for aspiration was significantly higher in the DL group
than the VL group (41.7% vs. 13.3%, p=0.001). However,
no significant difference was found between the groups
in terms of intubation tube replacement, post-intubation
leakage, esophageal intubation rates, intubation tube
number, or the number of intubation attempts (p>0.05). The
desaturation period was significantly longer in the DL group
than in the VL group (11.7% vs. 0%, p=0.013). Additionally,
total intubation time was significantly longer in the DL
group (30.0 seconds; 15.0-60.0) than in the VL group (21.5
seconds; 7.0-100.0) (p=0.016). The clinical characteristics of
the groups are shown in Table 2.

Pre- and post-intubation systolic blood pressures of the
patients who underwent DL were significantly lower than
the patients who underwent VL [83.4 mmHg+19.1 mmHg
vs. 101.1 mmHg+18.9 mmHg (p<0.001), 92.2 mmHg=+17.6
mmHg vs. 1061 mmHg+21.6 mmHg (p<0.001),
respectively]. In parallel, pre- and post-intubation diastolic
blood pressures of the patients who underwent DL were
significantly lower than the patients who underwent VL [43.7
mmHg+13.1 mmHg vs. 59.3 mmHg+17.3 mmHg (p<0.001),
50.1 mmHg+13.0 mmHg vs. 65.3 mmHg=15.8 mmHg
(p>0.001), respectively].

There was no significant difference between the groups
in terms of peripheral oxygen saturation (SpQO,) levels
(0=0.267). Post-intubation SpO, levels were significantly
higher in the VL group (99.0; 82.0-100.0) than in the DL
group (98.0; 72.0-100.0) (p=0.040). However, there was no
significant difference between the groups in terms of pre-
and post-intubation pulse rates (p=0.187 and p=0.404,
respectively). The hemodynamic characteristics of the
groups are shown in Table 3.

DISCUSSION

This study is one of the few studies that compared the
uses of DL and VL to achieve endotracheal intubation in
pediatric patients aged 0-2 years in the American Society
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Table 1. Comparison of sociodemographic, clinical and hemodynamic characteristics of patients who underwent DL and VL

Group

Total DL VL p-value

(n=120) (n=60) (n=60)
Age 4.0 (0.0-24.0) 4.0 (0.0-24.0) 5.5 (0.0-24.0) 0.317**
Gender
Female 56 (46.7) 25 (41.7) 31(51.7)

0.360***

Male 64 (53.3) 35 (58.3) 29 (48.3)
Weight (kg) 5.8+2.4 5.4+2.2 6.0+£2.4 0.058*
Height (cm) 60.7+11.3 59.6+12.2 61.9+10.0 0.098*
Redo (yes) 7 (5.8) 4(6.7) 3(5.0) 0.999***
Cyanotic heart disease (yes) 66 (55.0) 30 (50.0) 36 (60.0) 0.359***
Syndrome (yes) 36 (30.0) 21 (35.0) 15 (25.0) 0.319***
Type of syndrome
Down 22 (61.1) 13 (61.9) 9 (60.0)
George 2 (5.6) 0(0.0) 2(13.3) 0.219***
Other 12 (33.3) 8 (38.1) 4(26.7)
Difficult intubation (yes) 45 (37.5) 22 (36.7) 23 (38.3) 0.999***
Video (yes) 60 (50.0) 0(0.0) 60 (100.0) <0.001***
Video blade type (yes) 108 (90.0) 57 (95.0) 51 (85.0) 0.128***
Video blade size number
N. 1 31 (25.8) 9 (15.0) 22 (36.7)
N. 2 81 (67.5) 44 (73.3) 37 (61.7) 0.004***
N. 3 8(6.7) 7(11.7) 1(1.7)
Need for intubation maneuver (yes) 69 (57.5) 33 (55.0) 36 (60.0) 0.712%**
BURP (yes) 59 (49.2) 27 (45.0) 32 (53.3) 0.465***
OELM (yes) 68 (56.7) 31(51.7) 37 (61.7) 0.357***
Hyperextension (yes) 44 (36.7) 30 (50.0) 14 (23.3) 0.004***

*Independent sample t-test, **Mann-Whitney U test, ***Pearson’s chi-squared test/Fisher's Exact test/Fisher-Freeman-Halton Exact test, DL: Direct laryngoscopy;
VL: Videolaryngoscopy, BURP: Backward, upward, rightward, pressure, OELM: Optimal external laryngeal manipulation

of Anesthesiology Ill-IV group who had undergone
congenital heart surgery, in terms of the effects thereof
on hemodynamics, Cormack-Lehane image grades, total
intubation times, maneuver requirements, and complication
rates procedure.
Consequentially, it was found that the use of VL shortened
the intubation time and had a significant positive effect on
hemodynamics by ensuring higher systolic and diastolic
arterial pressures.

associated with the intubation

CHDs are a group of diseases that feature with different
pathologies, and are observed in 4-8 cases per 1,000 cases
of live birth. It is crucial to be careful during the intubation
phase in this pediatric patients population due to reasons
such as insufficient cardiopulmonary reserve, presence of

craniofacial anomalies, and complexity of the anatomical
airways. Despite the newly developed equipment and
evidence in pediatric airway management, DL remains
the primary method wused in achieving intubation.
Nevertheless, difficult airways, in particular, have a negative
effect on mortality and morbidity in pediatric patients
with CHD, and in this context, there has been an increase
in the use of VL recently, mainly due to the Coronavirus
disease-2019 (COVID-19) pandemic and the adverse effects
of DL in cases with difficult airways. However, not enough
studies demonstrate the advantages of VL over DL in the
management of difficult airways in pediatric patients with
CHD. In the few studies available in the literature, the effects

of DL and VL were compared, and various suggestions have

293



Med J Bakirkoy 2022;18:290-296

Table 2. Comparison of clinical characteristics of patients who underwent DL and VL

Group
p-value
Total (s=120) DL (s=60) VL (s=60)

Cormack-Lehane grade
Grade 1 33 (27.5) 19 (31.7) 14 (23.3)
Grade 2 55 (45.8) 30 (50.0) 25 (41.7)

0.232**
Grade 3 25 (20.8) 9 (15.0) 16 (26.7)
Grade 4 7 (5.8) 2(3.3) 5(8.3)
Need for stylet (yes) 20 (16.7) 11(18.3) 9 (15.0) 0.806**
Need for aspiration (yes) 33 (27.5) 25 (41.7) 8(13.3) 0.001**
Intubation tube replacement (yes) 16 (13.3) 10 (16.7) 6 (10.0) 0.420**
Post-intubation leakage (yes) 11(9.2) 8(13.3) 3(5.0) 0.206**
Esophageal intubation (yes) 3(2.5) 3(5.0) 0 (0.0) 0.244**
Desaturation period (yes) 7 (5.8) 7 (11.7) 0 (0.0) 0.013**
Bradycardia (yes) 7 (5.8) 5(8.3) 2(3.3) 0.439**
Intubation tube n (%)
N. 3 5(4.2) 4 (6.7) 1(1.7)
N.3.5 56 (46.7) 32(53.3) 24 (40.0)
N. 4 43 (35.8) 19 (31.7) 24 (40.0) 0.172**
N.4.5 14 (11.7) 5(8.3) 9 (15.0)
N. 5 2(1.7) 0(0.0) 2(3.3)
Cuffed intubation tube (yes) 94 (78.3) 39 (65.0) 55(91.7) 0.001**
Difficult intubation during practice (yes) 23(19.2) 12 (20.0) 11(18.3) 0.999**
Total number of attempts 1.0 (1.0-5.0) 1.0 (1.0-5.0) 1.0 (1.0-3.0) 0.466*
Total intubation times 25.0 (7.0-100.0) 30.0 (15.0-60.0) 21.5(7.0-100.0) 0.016*

*Mann-Whitney U test, **Pearson’s chi-squared test/Fisher's Exact test/Fisher-Freeman-Halton Exact test, DL: Direct laryngoscopy; VL: Videolaryngoscopy

been made (9-11). To give a few examples; Riveros et al.
(12) asserted that VL has no direct advantage over DL in
pediatric cases ranging from newborns to cases of ten years
of age and that its use should be limited to difficult airways;
Hajiyeva et al. (13) concluded as a result of their study
conducted with 56 pediatric patients aged 5-10 years who
underwent elective surgery that VL is a good alternative for
DL in routine and difficult intubation; and in another study
(14)includingtraining of anesthesia assistants and anesthesia
technicians using a 3-6 month-old Pierre Robin syndrome
dummy, VL was found to be more advantageous over DL, as
it provides a good glottic view and required less number of
attempts. In comparison, in this study, VL was found to be
more advantageous over DL in the patient group with CHD
as it provided an excellent glottic view, required a lesser
number of attempts and did not result in any complications.
Javaherforooshzadeh and Gharacheh (11) reported as a
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result of their study, including 60 pediatric cases, that the
total intubation time was significantly lower in the DL group
than in the VL group (51.13+17.88 seconds vs. 59.66+45.91
seconds, p=0.006), the rates of the first three attempts was
comparable, and the rate was significantly less in the VL
group after the third attempt. Fiadjoe et al. (4) reported as
a result of their study, including cases with typical normal
airway anatomy, that VL resulted in a longer total intubation
time than DL (22.6 seconds vs. 21.4 seconds), yet provided
a better and faster glottis vision for intubation. Lastly, Sinha
et al. (15) did not find any significant difference between the
DL and VL groups in terms of intubation times (24.80+7.90
vs. 27.90+10.90 seconds) in pediatric cases aged 4-14 years.
In comparison, in this study, the total intubation time was
found to be significantly lower in the VL group than in
the DL group (21.5 seconds vs. 30 seconds, p=0.016). The
discrepancy between the respective results of this study
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Table 3. Comparison of vital signs (hemodynamic characteristics) patients who underwent DL and VL

Group
p-value*
Total (n=120) DL (n=60) VL (n=60)
SBP
Pre-intubation 92.3x20.9 83.4+19.1 101.1+£18.9 <0.001
Post-intubation 99.2+20.8 92.2+17.6 106.1+21.6 <0.001
p-value** - <0.001 0.007
DBP
Pre-intubation 51.5+17.2 43.7+13.1 59.3+17.3 <0.001
Post-intubation 57.7£16.3 50.1+£13.0 65.3+15.8 <0.001
p-value** - <0.001 0.003
SpO,
Pre-intubation 91.0 (50.0-100.0) 93.5 (56.0-100.0) 90.0 (50.0-100.0) 0.267
Post-intubation 99.0 (72.0-100.0) 98.0 (72.0-100.0) 99.0 (82.0-100.0) 0.060
p-value ** - <0.001 <0.001
Pulse rate
Pre-intubation 135.8+16.5 133.8+15.9 137.8+16.9 0.187
Post-intubation 144.0+14.9 142.8+12.6 145.1£16.9 0.404
p-value ** - <0.001 <0.001

*Independent samples t-test/Mann-Whitney U test, **Paired-sample t-test/Wilcoxon test, DL: Direct laryngoscopy, VL: Videolaryngoscopy, SBP: Systolic blood

pressure, DBP: Diastolic blood pressure, SpO,: Peripheral oxygen saturation

and the results of the comparable studies with respect of
the total intubation time can be attributed to the increase
in the experience of pediatric anesthesiologists over the
years, and particularly to the fact that VL has become part
of daily practice along with the COVID-19 pandemic. The
blade type used in DL and VL has been reported to have
affected the intubation success and complication rates (-
13). In this study, in parallel with the studies reported in the
literature, three of the size 0 to 2 MAC 57 Miller type blades
were used in the DL group, and nine of the size 0 to 2 MAC
51 Miller type blades were used in the VL group. A higher
number of size 1 blades were used in the VL group than in
the DL group. The differences between the groups in terms
of types of blades used were attributed to the differences
in the physical structures of the patients. Working principles
of different types of VL are the same, yet they differ in terms
of screen placement, different blade types, blades with
different size numbers, and endotracheal tube placement
strategies (10). GlideScope, Storz DCI, Bonfils, C-MAC,
Truview PCD pediatric, Airtrag, McGrath series 5 are among
the VL types that can be used in pediatric airway (9). Given
its design similar to DLs, C-MAC VL has been recommended
as the most suitable models for use by anesthesiologists,
particularly in the pediatric patient population (8). In line

with this recommendation, C-MAC VL was used in this
study. Endotracheal intubation in pediatric patients requires
different maneuvers due to the varying characteristics of the
airway, and the associated complications also differ from
case to case (7-11). In a study involving 60 cases diagnosed
with CHD, 40%, 40%, and 20% of the DL cases were graded
as grade 1, grade 2, and grade 3 as per the Cormack-Lehane
grading system, respectively, and none (0%) was graded as
grade 4. In comparison, 73% and 27% of the VL cases were
graded as grade 1 and grade 2 as per the Cormack-Lehane
grading system, respectively, and none (0%) was graded as
grade 3 or grade 4 (11). In comparison, in this study, 32%,
50%, 15%, and 3% of the DL cases were graded as grade
1, grade 2, grade 3, and grade 4 as per Cormack-Lehane
grading system, respectively, whereas 23%, 42%, 28%, and
8% of the VL cases were graded as grade 1, grade 2, grade
3, and grade 4 as per Cormack-Lehane grading system,
respectively. Accordingly, there was no significant difference
between the groups in terms of Cormack-Lehane grades.
The rates of the associated complications were also found to
be similar to the respective results reported in the literature.
Significant hemodynamic changes may develop during
intubation. For example, pulse rate may increase due to
catecholamine discharge that occurs following intubation
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and laryngoscopy (16). In their study involving adult cases,
Maassen et al. (17) found that the increase in pulse rate and
systolic blood pressure in the VL group was significantly
less than in the DL group. In another study, significantly
higher pulse rates and lower SpO, levels were reported in
the VL group compared to the DL group (p<0.05) (11). In
comparison, in this study, significant hemodynamic changes
were observed following intubation in both the DL and
VL groups, which were manifested as increases in systolic
blood pressure, diastolic blood pressure, peripheral oxygen
saturation, and pulse rate. Systolic and diastolic blood
pressures and pulse rate was significantly higher in VL than
in DL. This difference was attributed to low cardiac reserves
of congenital heart patients and low VL intubation times.

The main limitations of this study are that it was conducted
as a single-center study and with a relatively limited number
of patients.

CONCLUSION

It has been concluded because of this study that VL can be
used safely in routine anesthesia practice in the pediatric
population of 0-2 age group with CHD, which is a risky patient
population, by experienced specialists and with suitable
equipment. Additionally, the findings of this study indicate
that intubation can be achieved in a shorter time with VL
compared to DL, with an excellent glottic appearance,
without the need for auxiliary intubation maneuvers and any
increase in the associated complications. Large-scale case
series are needed to corroborate the results of this study.

ETHICS

Ethics Committee Approval: The study was approved by
the University of Health Sciences Turkey, Basaksehir Cam
and Sakura Hospital Ethics Committee (no: 2021.04.72).

Informed Consent: All patients agreed to participate in the
study and written informed consent was obtained from each
participant.

Authorship Contributions

Surgical and Medical Practices: H.D.O., Concept: H.D.O,,
FG.O, Design: HD.O., FG.O. Data Collection or

Processing: H.D.O., Analysis or Interpretation: H.D.O.,
FG.O., Literature Search: H.D.O., EG.0O,, Writing: H.D.O.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Fiadjoe JE, Kovatsis P. Videolaryngoscopes in pediatric anesthesia:
what's new? Minerva Anestesiol 2014;80:76-82.

296

Med J Bakirkoy 2022;18:290-296

Sun'Y, Lu Y, Huang Y, Jiang H. Pediatric video laryngoscope versus
direct laryngoscope: a meta-analysis of randomized controlled
trials. Paediatr Anaesth 2014;24:1056-65.

LingappanK, ArnoldJL, Fernandes CJ, PammiM.Videolaryngoscopy
versus direct laryngoscopy for tracheal intubation in neonates.
Cochrane Database Syst Rev 2018;6:CD009975.

Fiadjoe JE, Nishisaki A, Jagannathan N, Hunyady Al, Greenberg
RS, Reynolds PI, et al. Airway management complications in
children with difficult tracheal intubation from the Pediatric Difficult
Intubation (PeDI) registry: a prospective cohort analysis. Lancet
Respir Med 2016;4:37-48.

Hippard HK, Kalyani G, Olutoye OA, Mann DG, Watcha MF. A
comparison of the Truview PCD and the GlideScope Cobalt AVL
video-laryngoscopes to the Miller blade for successfully intubating
manikins simulating normal and difficult pediatric airways. Paediatr
Anaesth 2016;26:613-20.

Higgs A, McGrath BA, Goddard C, Rangasami J, Suntharalingam G,
Gale R, et al. Guidelines for the management of tracheal intubation
in critically ill adults. Br J Anaesth 2018;120:323-52.

Downey AW, Duggan LV, Adam Law J. A systematic review of meta-
analyses comparing direct laryngoscopy with videolaryngoscopy.
Can J Anaesth 2021;68:706-14.

Xue FS, Liu YY, Li HX, Yang GZ. Paediatric video laryngoscopy and
airway management: What's the clinical evidence? Anaesth Crit
Care Pain Med 2018;37:459-66.

Wallace C, Engelhardt T. Videolaryngoscopes in Paediatric
Anaesthesia. Current Treatment Options in Pediatrics 2015;1:25-37.

. Balaban O, Tobias JD. Videolaryngoscopy in Neonates, Infants,

and Children. Pediatr Crit Care Med 2017;18:477-85.

. Javaherforooshzadeh F, Gharacheh L. The Comparison of Direct

Laryngoscopy and Video Laryngoscopy in Pediatric Airways
Management for Congenital Heart Surgery: A Randomized Clinical
Trial. Anesth Pain Med 2020;10:99827.

. Riveros R, Sung W, Sessler DI, Sanchez IP, Mendoza ML, Mascha

EJ, et al. Comparison of the Truview PCD™ and the GlideScope(®)
video laryngoscopes with direct laryngoscopy in pediatric patients:
a randomized trial. Can J Anaesth 2013;60:450-7.

. Hajiyeva K, Can OS, Baytas V, Yildirm Giiclii C. Comparison of the

C-MAC D-Blade videolaryngoscope and direct laryngoscope in
pediatric patients: Randomized controlled trial. Ulus Travma Acil
Cerrahi Derg 2021;27:421-6.

. Saracoglu KT, Eti Z, Kavas AD, Umuroglu T. Straight video blades

are advantageous than curved blades in simulated pediatric
difficult intubation. Paediatr Anaesth 2014;24:297-302.

. Sinha R, Sharma A, Ray BR, Kumar Pandey R, Darlong V, Punj

J, et al. Comparison of the Success of Two Techniques for the
Endotracheal Intubation with C-MAC Video Laryngoscope Miller
Blade in Children: A Prospective Randomized Study. Anesthesiol
Res Pract 2016;2016:4196813.

. Abdelgawad AF, Shi QF, Halawa MA, Wu ZL, Wu ZY, Chen XD, et

al. Comparison of cardiac output and hemodynamic responses of
intubation among different videolaryngoscopies in normotensive
and hypertensive patients. J Huazhong Univ Sci Technolog Med
Sci 2015;35:432-8.

. Maassen RL, Pieters BM, Maathuis B, Serroyen J, Marcus MA,

Wouters P, et al. Endotracheal intubation using videolaryngoscopy
causes less cardiovascular response compared to classic direct
laryngoscopy, in cardiac patients according a standard hospital
protocol. Acta Anaesthesiol Belg 2012;63:181-6.



Med J Bakirkoy 2022;18:297-302
Medical Journal of Bakirkéy DOI: 10.4274/BMJ.galenos.2022.2022.2-5

Research

Prognostic Significance of Soluble CD163 in Hospitalized
Patients with COVID-19

COVID-19 ile Yatirilan Hastalarda Soluble CD163'lin Prognostik Onemi

Ahmet Nalbant!, © Tezcan Kaya', © Selcuk Yaylaci', © Deniz Cekic?, © Kezban Stiner3, © Cengiz Karacaer?,
Erdem Cokluk?, © Cahit Bilgin®

TSakarya University Faculty of Medicine, Department of Internal Medicine, Sakarya, Turkey
2Sakarya University Training and Research Hospital, Clinic of Internal Medicine, Sakarya, Turkey
3Sakarya University Training and Research Hospital, Clinic of Intensive Care Unit, Sakarya, Turkey
4Sakarya University Faculty of Medicine, Department of Biochemistry, Sakarya, Turkey

5Sakarya University Faculty of Medicine, Department of Chest Diseases, Sakarya, Turkey

ABSTRACT

Objective: Soluble CD163 (sCD163) is a biomarker involved in inflammation. There is little data on the prognostic utility of sSCD163 in coronavirus
disease-2019 (COVID-19). This study investigated the relationship between serum sCD163 and the prognosis of COVID-19.

Methods: A total of 79 hospitalized patients diagnosed with COVID-19 were included in this retrospective study. Patients were divided into two
groups as survivors and non-survivors. The clinical characteristics, serum sCD163 level, and other laboratory data of patients were compared
between the groups.

Results: Forty-two (53.2%) of the 79 cases were male. The mean age was 70.4=12 years in the non-survivor group and 64.2+14 years in the
survivor group (p=0.079). Serum sCD163, prothrombin time, and lactate were significantly higher in non-survivors than in survivors (p=0.023,
p=0.015, p=0.018, respectively). The optimum cutoff value of serum sCD163 by receiver operating curve analysis was 2.92 ng/mL, resulting in
74% sensitivity and 52% specificity for predicting mortality (area under the curve: 0.620, 95% confidence interval: 0.481-0.759, p=0.048). Serum
sCD16322.92 ng/mL was associated with 4.3 times higher mortality risk as assessed by logistic regression analysis (p=0.014).

Conclusion: sCD163 is an independent predictor of mortality in COVID-19 positive patients who have a fatal course of the disease.

Keywords: Soluble CD163, COVID-19, inflammation, mortality
6z
Amag: Suluble CD163 (sCD163) enflamasyonla ilgili biyobelirtelerinden biridir. Koronaviriis hastaligi-2019'da (COVID-19) sCD163'{in prognostik

faydasi hakkinda ¢ok az veri var. Bu calisma sCD163 seviyeleri ve hastaligin prognozu arasinda iliski olup olmadiginin arastiriimasini amagladi.

Gerec ve Yontem: Bu retrospektif calismaya COVID-19 tanisi konan toplam 79 hastanede yatan hasta dahil edildi. Hastalar sag kalanlar ve sag
kalmayanlar olarak iki gruba ayrildi. Hastalarin klinik ézellikleri, serum sCD163 dizeyi ve diger laboratuvar verileri gruplar arasinda karsilastirildi.

Bulgular: Yetmis dokuz olgunun 42'si (%53,2) erkek idi. Hayatta olmayan grupta yas ortalamasi 70,4=12 yil ve hayatta olan grupta 64,2+14 yil
saptandi (p=0,079). Hayatta olmayanlarda sCD163, protrombin zamani ve laktat diizeyleri hayatta olanlara gére istatistiksel olarak anlamli yiiksek
bulundu sirasiyla (p=0,023, p=0,015, p=0,018). Hayatta olmayan grupta alici calisma karakteristik analizi yapildiginda sCD163=2,92 oldugunda
egrinin altindaki alan (AUC) degeri (AUC: 0,620, %95 giiven araligi: 0,481-0,759, p=0,048), sensitivitesi %74, spesifitesi %52 bulundu. Lojistik
regresyon analizinde sCD163=2,92 oldugunda mortalite riski 4,3 kat daha fazla olarak saptandi (p=0,014).

Sonug: sCD163 8limciil seyri olan COVID-19 porzitif hastalarda mortalitenin bagimsiz bir dngérdiriiciistdir.

Anahtar Kelimeler: Soluble CD163, COVID-19, enflamasyon, mortalite
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INTRODUCTION

Coronavirus disease-2019 (COVID-19) worldwide is an
infection caused by the respiratory syndrome coronavirus-2
(1). The effects of COVID-19 may be different clinical
pictures, from an asymptomatic carrier ship to respiratory
system findings such as fever, sore throat, shortness of
breath, cough and bilateral pneumonic infiltration, and acute
respiratory distress syndrome. Cases presenting findings
such as abdominal pain, headache, diarrhea, smell and
taste disorders, and skin lesions have also been reported (2).
Death generally occurs in older people or individuals with
accompanying systemic diseases (hypertension, diabetes
mellitus, chronic lung diseases, cardiovascular disease, and
cancer) (3). Soluble CD163 (sCD163) has been described as
a cell surface molecule, which is a member of the scavenger
receptor cysteine-rich superfamily, that is present in
particular on the surface of monocytes and macrophages as
a haptoglobin-hemoglobin receptor (4). A soluble form of
CD163 ectodomain is present in normal plasma comprising
atleast 94% of all CD163 and binds haptoglobin-hemoglobin
complexes (5). The known most potent known stimulators of
sCD163 expression are glucocorticoids, interleukin (IL)-6, IL-
10, and heme/hemoglobin (6). sCD163 has a weak apoptosis
inducer similar to tumor necrosis factor-a. (7), and viruses (8).
sCD163 may play an essential role in resolving inflammation
(9). sCD163 is an indicator for the activation of macrophages
and is increased in macrophage activation syndrome (10).
Macrophages expressing CD163 have been detected in the
vicinity of chronically inflamed joints (11), and tumor cells
(tumor-associated macrophages) (12). sCD163 has been
associated with disease progression in viral hepatitis B and
C (13), increased mortality after sepsis (14), and stenosis and
coronary lesions in human immunodeficiency virus (HIV)-
infected individuals (15). COVID-19 is a novel disease, and it
has been found in the literature that many pro-inflammatory
cytokines and other acute-phase reactants correlate with
a poor prognosis of the disease (16). However, there are
no specific biomarkers for the prognosis and survival
of COVID-19. There are limited data on the prognostic
utility of sCD163 in COVID-19. This study investigated the
relationship between serum sCD163 and the prognosis of
COVID-19.

METHODS

Atotal of 79 patients who had were hospitalized [in intensive
care unit (ICU) and in non-ICU)] between 01.09.2020 and
31.10.2020. Patients over the age of 18 who were positive
for COVID-19 were included in the study. All data of the
patients were obtained retrospectively. Patients were
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divided into two groups as survivors and non-survivors.
The clinical characteristics and other laboratory data of the
patients were compared.

Within the scope of the study, serum albumin, glucose,
lactate dehydrogenase (LDH), urea, and
were measured using the spectrophotometric method,
and C-reactive protein (CRP) was measured using the
immunoturbidimetric method in an auto analyzer. Complete

creatinine

blood count parameters were measured with the light
emitting diode flow cell method. Prothrombin time (PT)
was measured using the optical method, D-dimer by the
latex agglutination test. For sCD163, the sera were stored
at -80 °C until the working day. The serum sCD163 level was
measured using the sandwich ELISA method (Elabsience,
Bioassay Technology Laboratory, Shangai, China). In the
precision study conducted by the manufacturer, the CV% of
the kits within and between studies was given as <10%. Our
study was approved by Sakarya University Non-Interventional
Clinical Research Ethics Committee on 04/09/2020 with the
decision number 71522473/050.01.04/462.

Statistical Analysis

Data analyses were performed using SPSS version 20 for
Windows software (SPSSInc. Chicago, IL, USA). The suitability
of the variables to normal distribution was examined using
Kolmogorov-Smirnov. Normally distributed data were
compared with one away. Abnormally distributed data
were evaluated with the Mann-Whitney U test. Categorical
associations were assessed using the 2 test. Receiver
operating curve (ROC) analysis was used to calculate for
sCD163 the required cut-off values to distinguish survivor
and non-survivor patients by calculating the area under
the curve (AUC) of the ROC curves. The predictive value of
the CD163 was determined by logistic regression analysis.
Statistical significance was defined as p=<0.05.

RESULTS

Of the 79 cases included in the study, 37 (46.8%) were
female. There was no significant difference in gender
between the groups (p=0.407). The total number of survivors
was 54 (68.4%), and the total number of non-survivors was
25 (31.6%). The mean age was 70.4+12 years in the non-
survivors and 64.2+14 years in the survivors (p=0.079).
Looking at the symptoms at the time of admission to the
hospital, while 26 (48%) of the patients who survived had
fever, only 6 (25%) of the patients with non-survivors had
fever exceeding 38 °C (p=0.017). Twenty (37%) survivors and
18 (72%) of non-survivors had shortness of breath (p=0.004).
Thirty (55%) of survivors and 10 (40%) of non-survivors had
coughs (p=0.198). Twenty-two (22%) survivors and 5 (20%) of
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non-survivors had fatigue (p=0.823). Eleven (20%) survivors
and 2 (0.07%) of non-survivors had myalgia-arthralgia
(p=0.310). Two (3.7%) survivors and 3 (12%) of non-survivors
had throat ache (p=0.159).

Comorbidities such as hypertension and cerebrovascular
disease were compared in terms of mortality and were found
statistically significant (p=0.020, p=0.005, respectively)
(Table 1).

sCD163, PT, and lactate was higher in the non-survivors than
in the survivors (p=0.023, p=0.015, p=0.018, respectively).
Compared to survivors d-dimer (p=0.029), ferritin (p=0.002),
LDH (p<0.001), erythrocyte sedimentation rate (p=0.003),
CRP (p=0.001), neutrophil count (p=0.001) and neutrophil
to lymphocyte ratio (p=0.001) were found to be significantly
higher in the non-survivors and the lymphocyte count was
found to be significantly lower (p=0.001). The sCD163
levels were significantly higher in the non-survivors than

Table 1. Clinical, demographic and laboratory characteristics of patients with COVID-19

Characteristics Survivor (n=54) Non-survivor (n=25) p-value
Age, years 64.2+14 70.4%12 0.079
Men 27 (50%) 15 (60%) 0.407
Women 27 (50%) 10 (40) 0.407
Hypertension 15 (28%) 11 (46%) 0.020
Diabetes mellitus 24 (48%) 13 (52%) 0.531
COLD 2 (3.7%) 0 (0%) 0.330
Asthma 3(5.5%) 3(12%) 0.315
CAD 7 (12.9%) 4 (16%) 0.717
Malignity 1(1.85%) 3(12.5%) 0.056
CVD 3(5.5%) 7 (29%) 0.005
CRP (mg/L) 39 (13-109) 122 (55-168) 0.001
Sedimentation (mm/h) 41+20 5919 0.003
Procalcitonin (ng/mL) 2.3+1.4 4.7+2 0.548
WBC (K/uL) 6355 (4915-8160) 9630 (6190-12000) 0.747
Neutrophil K/uL 4887+2400 7300+3312 0.001
Lymphocyte K/uL 1150 (857-1407) 639 (501-1018) 0.001
NLR 6.6+3.1 10.9+£5.2 0.001
Hemoglobin (g/dL) 12.0+1.5 12.2+1.9 0.747
D-dimer (Ug/FEu) 564 (260-1310) 1210 (792-2120) 0.029
Ferritin (ug/L) 138 (67-387) 731 (296-1900) 0.002
Glucose (mg/dL) 139+66 157+57 0.056
Urea (mg/dL) 45 (29-56) 69 (38-85) 0.026
Creatinine (mg/dL) 1.0 (0.6-0.9) 1.3(0.7-1.0) 0.500
Prothrombin time (sn) 12.7+2.8 14+1.9 0.015
INR 1.1+0.2 1.2+0.1 0.038
LDH (U/L) 345+150 495+173 0.001
Lactate (mmol/L) 1.65+0.5 2.02+0.7 0.018
CD163 (ng/mL) 2.81+0.8 3.47+1.7 0.023

Data are presented as mean (SD), for continuous variables with normal.

Distribution, median and 25" and 75" percentiles (P25-P75) for variables with non-normal distribution.

COLD: Chronic obstructive lung disease, CAD: Coronary artery disease, CVD: Cerebrovascular disease, CRP: C-reactive protein, NLR: Neutrophil to lymphocyte
ratio; INR: International normalized ratio, WBC: White blood cells, LDH: Lactate dehydrogenase, COVID-19: Coronavirus disease-2019, SD: Standard deviation
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in the survivors (3.47+1.7 vs. 2.81+0.8, p=0.023) (Table 1).
Serum sCD163 levels of survivor and non-survivor COVID-19
patients are shown in Figure 1. The ROC curve analyzed the
effect of sCD163 on mortality in hospitalized COVID-19
patients. The optimum cutoff value of serum sCD163 by
ROC analysis was 2.92 ng/mL, resulting in 74% sensitivity
and 52% specificity for predicting mortality (AUC: 0.620,
p=0.048) (Figure 2). We built a logistic regression model for
survival as a dependent variable, and CD163>2.92, PT, and
lactate as independent predictors. In the logistic regression,
the mortality risk was found to be 4.3 times higher in
CD163=2.92 (p=0.014). The results of the logistic regression
analysis are summarized in Table 2.

DISCUSSION

This study showed that the sCD163, PT, and lactate levels
were significantly higher in non-survivors than in survivors.
In previous studies, non-survivor patients with HIV (17),
hepatitis B virus (18), and sepsis (19) had higher sCD163
levels, compared to survivors. Elevated plasma sCD163
levels are an independent predictor of death in HIV-positive
adults (20) and hepatitis B infection (18). An increased
sCD163 plasma concentration has been observed in
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Figure 1. Serum sCD163 levels of survivor and non-survivor (p=0.023)
sCD163: Soluble CD163
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diseases related to macrophage activity, including acute
and chronic inflammations (9). CD163 staining in infiltrating
macrophages was more evident in COVID-19 patients
(21). Since sCD163 concentrations in viral infections are
associated with mortality, it was thought that it may also be
associated with COVID-19, which is a novel viral infection.
Gémez-Rial et al. (21) found no difference between sCD163
levels in ICU and non-ICU patients, but showed that it was
significantly higher in COVID-19 patients than in the healthy
control group. Bowman et al. (22) found no difference in
sCD163 levels when COVID-19 patients were categorized
as mild, moderate, and critical, but a significant increase in
sCD163 was shown in those who died. Our study showed
that sCD163 levels were significantly higher in patients who
died of COVID-19 than in survivors. There was a significant
relationship between the admission sCD163 level and
mortality. Our findings suggest that the sCD163 level,
combined with patient features, can be used to identify
individuals with poor prognoses and death.

ROC Curve

0.84

a2
@
L

Sensitivity

0.4+

00 0.2 04 06 08 1.0
1 - Specificity
Diagonal segments are produced by ties.

Figure 2. Receiver operating characteristic curve for CD163 ratio in patients
with survivor or non-survivor COVID-19
ROC: Receiver operating characteristic, COVID-19: Coronavirus disease-2019

Table 2. Binary logistic regression analysis results of the parameters for survival

Parameters B SE Wald Odds ratio p-value
CD163=2.92 1.455 0.592 6.032 4.3 0.014
Prothrombin time -0.664 -0.305 5.313 0.737 0.021
Lactate -1.101 0.469 5.502 0.333 0.019

B: Standardized regression coefficients, SE: Standard error
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Previous reports have shown that COVID-19 cases could
be severe and fatal in individuals with comorbidities
(3). In a multi-center cohort study conducted in China,
diabetes mellitus and coronary artery disease were shown
as the most common causes of comorbidity, respectively,
after hypertension (23). In our study, diabetes mellitus,
hypertension, cerebrovascular disease, and coronary artery
disease was common in patients hospitalized for COVID-19
with a mortal course. Statistical significance with mortality
was with hypertension and cerebrovascular disease. It
was reported that elevated d-dimer levels, LDH, PT, and
lymphopenia were commonly seen in severe COVID-19
(23). Our study showed that d-dimer, PT, LDH, and CRP were
significantly higher in non-survivors than in survivors. The
results were similar to those of the previous studies.

In one study, the mortality rate in hospitalized COVID-19
patients was 23.8% (24). According to the results of our
research, the case fatality rate was 32%. 68% of the patients
who died were older than 65 years. Although many factors
affecting mortality have been elucidated, many unknowns
are related to this disease.

COVID-19 is a novel disease, and it has been found in the
literature that many pro-inflammatory cytokines and other
acute phase reactant levels correlate with a poor prognosis
(16). However, there are no specific biomarkers showing
the prognosis of COVID-19 and their relationship with
mortality. CD163 is a biomarker of inflammatory diseases. In
this research, sCD163, PT, and lactate were associated with
mortality in COVID-19 patients. In the logistic regression,
when sCD163 was =2.92, the mortality risk was 4.3 times
higher.

Our study has some limitations, including a single-center
cohort study, the small sample size, a retrospective design,
and the lack of anthropometric data due to the urgency of
epidemics.

CONCLUSION

Serum sCD163 is a valuable biomarker indicating the
prognosis of COVID-19 and is an independent predictor of
mortality. Further studies may be useful in clarifying the role
of serum sCD163 in COVID-19 severity.
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Can Temporal Muscle Thickness Be a New Prognostic
Factor for De Novo Glioblastoma?

Temporal Kas Kalinligr Yeni Tani Glioblastoma i¢in Prognostik Faktér Olabilir
mi?
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ABSTRACT

Objective: Glioblastoma multiforme (GBM) is the most aggressive and commonly seen primary malignant brain tumor in adults. In addition to
clinical, molecular and histopathological prognostic factors, sarcopenia, defined as low skeletal muscle mass, has become one of the important
parameters. The relationship between skeletal muscle mass and temporal muscle thickness (TMT) has been demonstrated. We evaluated the
prognostic value of TMT in patients with newly diagnosed GBM.

Methods: A total of 66 GBM patients were included in this retrospective study. Left and right TMT's from pre-operative magnetic resonance
images were measured separately by an experienced radiologist, and the mean TMT value for each patient was calculated. The survival times and
rates were examined with the Kaplan-Meier method. Overall survival (OS) was calculated from the day of diagnosis. The correlation coefficients
and their significance were calculated using the Spearman test.

Results: The median right TMT was 4.4 (1.7-9.5) mm, the left TMT was 4.1 (1.5-9.6) mm. The median TMT was 4.38 (1.66-9.45) mm. Spearman
correlation test revealed a slight correlation between the mean TMT value and the age at the diagnosis (p=0.044). Spearman correlation test
for gender also showed a slight correlation between the mean TMT value and gender (p=0.024). In the multivariate analysis using the Cox
regression model showed that increased TMT was a positive prognostic marker for OS in GBM patients (p=0.030).

Conclusion: TMT greater than 4.38 mm was found to be an independent prognostic factor in de novo glioblastoma. However, studies with larger
series are needed to generalize this result to the Turkish population.

Keywords: Glioblastoma, sarcopenia, prognosis, temporal muscle

0z
Amag: Glioblastoma multiforme (GBM), yetiskinlerde gdriilen en agresif primer malign beyin timéridir. Klinik, molekdiler ve histopatolojik
faktorlerin yani sira diisiik iskelet kasi kiitlesi olarak tanimlanan sarkopeni 6nemli prognostik faktérlerden biri haline gelmistir. Iskelet kasi kitlesi

ile temporal kas kalinligi (TMT) arasindaki iliski ortaya konmustur. Calismamizda yeni tani konmus GBM'li hastalarda TMT'nin prognostik degerini
degerlendirmeyi amacladik.

Gereg ve Yontem: Calismaya GBM tanisi olan 66 hasta dahil edildi. Ameliyat 6ncesi manyetik rezonans gérintilerinden sol ve sag TMT'ler
deneyimli bir radyolog tarafindan ayr ayri l¢iildu ve her hasta icin ortalama TMT degeri hesaplandi. Yasam slreleri ve oranlar Kaplan-Meier
yéntemi ile incelendi. Genel sagkalim (OS) tani gliniinden itibaren hesaplandi. Korelasyon katsayilari ve anlamliliklari Spearman testi kullanilarak
hesapland.

Bulgular: Medyan sag TMT 4,4 (1,7-9,5) mm, sol TMT 4,1 (1,5-9,6) mm idi. Medyan TMT 4,38 (1,66-9,45) mm idi. Spearman korelasyon testi,
ortalama TMT degeri ile tani yasi arasinda hafif bir korelasyon oldugunu ortaya koydu (r=-0,248, p=0,044). Cinsiyete gore Spearman korelasyon
testi de ortalama TMT degeri ile cinsiyet arasinda hafif bir korelasyon gésterdi (r=-0,277, p=0,024). Cox regresyon analizi kullanilarak yapilan
multivaryant analizde TMT'nin toplam OS icin pozitif prognostik bir marker oldugu gésterildi (p=0,030).
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Sonug: TMT'nin 4,38 mm’den biiylk olmasinin de novo glioblastomda bagimsiz bir prognostik faktér oldugu bulundu. Ancak bu sonucun Tiirk

toplumuna genellenmesi icin daha genis serili calismalara ihtiyag vardir.

Anahtar Kelimeler: Glioblastoma, sarkopeni, prognoz, temporal kas

INTRODUCTION

Glioblastoma multiforme (GBM) is the most aggressive and
commonly seen primary malignant brain tumor in adults (1).
GBM accounts for 52% of all primary brain tumors and 60%-
70% of gliomas (2). Glioblastomas are more common in men
than in women. The median age of patients at the time of
diagnosis is 64 years (3). Median survival in GBM is usually
14,6 months after diagnosis, and long-term survival is rare
(4). Surgical resection within safe limits followed by adjuvant
radiotherapy (RT) and chemotherapy is the standard
treatment approach for GBM. Concurrent and adjuvant
temozolomide (TMZ) improves the median 2- and five-year
survival of patients with glioblastoma (4). Prognostic factors
are age at diagnosis, performance status (PS), the extent
of resection, duration of symptoms, O-6-methylguanine-
DNA methyltransferase (MGMT) status, and neurological
functional/mental status (3).

In addition to all these clinical, molecular, and
histopathological data, sarcopenia, defined as low skeletal
muscle mass, has become one of the important parameters
to be considered, particularly in cancer patients recently.
However, objective measurement of sarcopenia is required.
It is a parameter that indicates the prognosis and survival in
various types of extracranial cancers (5-8). Previously, skeletal
muscle mass measurement was performed on abdominal
computed tomography (CT) at the third lumbar vertebra
level (L3) (5,9,10). However, it was impossible to measure
skeletal muscle mass, whereas routine abdominal CT scans
are not performed, such as in head and neck or nervous
system cancers. Therefore, muscle mass measurement from
the third cervical vertebra (C3) level was presented as an
alternative to the L3 vertebra level in head and neck cancer
studies (11,12). Studies supporting sarcopenia regarding
the prediction of clinical outcomes of brain tumor patients
in the literature are limited compared with other cancers.
After demonstrating a relationship between skeletal
muscle mass and temporal muscle thickness (TMT), (13)
studies were published reporting TMT as an independent
prognostic parameters in patients with newly diagnosed
brain metastases (14,15). Subsequently, based on these
studies, researches have conducted that report TMT's
prognostic value in patients with recurrent GBM. There have
also been studies on its use as a marker (15-18).

Our study aimed to evaluate the prognostic value of TMT for
overall survival (OS) rate and to investigate the importance
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of TMT as a marker of muscle loss in patients with newly
diagnosed GBM. Also, it is to retrospectively analyze the
prognostic relationship of TMT with known factors such as
age, resection type, and PS of GBM patients.

METHODS

Patients Selection and Treatment

The study included 66 patients with GBM diagnosis and
pre-operative magnetic resonance (MR) images who
received simultaneous/adjuvant TMZ and postoperative
RT. Additionally, patients’ age, gender, The European
Cooperative Oncology Group (ECOG) performance score,
tumor diameter, Ki-67 index, tumor location, mean TMT,
date of diagnosis, treatment details, last follow-up, and
death information were recorded. Approval was obtained
from the Clinical Research Ethics Committee of Bakirkdy
Dr. Sadi Konuk Training and Research Hospital for our study
(decision no: 2021-11-14, date: 07.06.2021).

According to the planning target volume (PTV), all patients
received a median dose of 60 Gy (59.4-64 Gy) of RT once
a day, 2.0 Gy per fraction, according to the PTV, using the
volumetric arc therapy treatment method with a 6 million
volt linear accelerator. TMZ chemotherapy was planned
for all patients. Concurrent 75 mg/m?/day TMZ RT was
initiated from the first day of RT and continued throughout
RT. Adjuvant TMZ was started four weeks after the end of
RT. While the adjuvant TMZ dose was 150 mg/m? for the
first cycle, it was increased to 200 mg/m? per day for five
days every 28 days after the second cycle in patients without
hematological toxicity.

Before surgery, all patients underwent 1.5 Tesla (Siemens
Amira) contrast-enhanced MR imaging. TMT at diagnosis
of GBM was measured on T1-weighted contrast-enhanced
axial brain MR images, at the level of the orbital roof
perpendicularly to the long axis of the temporal muscle on
an axial plane, which was oriented parallel to the anterior-
posterior commissure line. Left and right TMT's were
measured separately by an experienced radiologist, and the
mean TMT value for each patient was calculated. The orbital
roof and Sylvian fissure are used as anatomical landmarks
for more accurate assessments. The radiologist was blinded
to the patients’ results, clinical features, and survival data.
Patients with post-therapeutic changes that affected TMT
were excluded from further evaluation. The measurements
also included the diameter of the mass before surgery and
the cavity diameter in post-op patients (Figure 1).
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Survival status and/or death dates were obtained by
searching each patient’ file data. OS was defined as the
number of days between the initial surgery and death.
Patients who were confirmed as alive on December 31, 2021
were entered into the database.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS) v.22 (SPSS,
Chicago, IL, USA) was used for the statistical analysis. The
mean TMT was calculated by taking the arithmetic mean
of the right and left TMTs. Based on the median value
of the mean TMT, the patients were divided into thin
and thick temporal muscle groups. The descriptive and
frequency statistics were calculated, and the chi-square test
was conducted to evaluate the differences in categorical
variables. The survival times and rates were examined
with the Kaplan-Meier method. OS was calculated from
the day of diagnosis. The correlation coefficients and their
significance were calculated using the Spearman test. The
factors affecting the OS were evaluated using Log-rank
and Cox regression tests. A p-value <0.05 is considered
statistically significant.

RESULTS

Sixty-six patients were included in the study, and their
descriptive characteristics are listed in Table 1. The median
age of the patients was 57 (24-83) years. Twenty-eight
patients were female, and 38 patients were male. According
to PS, 15 patients (54.9%) had an ECOG score of 0-1, while
52 patients had an ECOG score of >2. The most common
tumor localizations were temporal lobe (23/66, 34.8%),
frontal lobe (21/66, 31.8%), and parietal lobe (14/66, 18.2%),
and less frequently other regions. Gross total resection
was performed in approximately half of the patients
(n=32, 48.5%). There were 19 (28.8%) patients who had an
isocitrate dehydrogenase (IDH)1 mutation. The median PTV
60 volume was 265 (126.5-829.2) cc. The median right TMT
was 4.4 (1.7-9.5) mm, the left TMT was 4.1 (1.5-9.6) mm. The
median TMT was 4.38 (1.66-9.45) mm. Concomitant TMZ
was applied to all patients. With adjuvant therapy, 50% of
the patients received six cycles or less of TMZ, while the
other half received more than six cycles of TMZ. The mean
follow-up period was 14.0 months (1-123 months). Up to
the last follow-up visit, 36 (54.5 %) patients died, and the
median OS was 11.3 (1.2-49.4) months.

The patients were divided into two groups according to
the median TMT (4.38 mm). The characteristics of the two
groups according to the median TMT are shown in Table 2.

The strength of the association between the two variables
was calculated using the Spearman correlation coefficient.
Spearman correlation test revealed a slight correlation
between the mean TMT value and the age at the diagnosis
(r =-0.248, p=0.044). It was shown that TMT thickness
decreased with increasing age. A slight correlation was
not reflected in the log-rank test at the level of statistical
significance (p=0.581). Spearman correlation test for
gender also showed a slight correlation between the mean
TMT value and gender (r =-0.277, p=0.024). The mean TMT
in men [median 4.5 mm (2.3-9.4 mm)] was higher than in
women [median 3.9 mm (1.6-8.8 mm)]. However, thicker TMT
in men did not have a positive effect on survival (p=0.53).

A log-rank test was used to identify the factors on OS. The
gender, age, tumor or cavity volume, PTV 60 volume, ECOG-
PS, operation type, IDH 1 mutation, Ki-67 index, number of
adjuvant TMZ cycles, and TMT were examined for univariate
analysis. ECOG-PS <2 (p=0.036), IDH mutant type (p=0.05),
>6 cycles of adjuvant TMZ treatment (p=0.006), and younger
age (p=0.002) were found significant factors for OS.

In the multivariate survival analysis using a Cox regression
model showed that ECOG <2 [hazard ratio (HR) 8.292;
95% confidence interval (Cl) 1.684-40.834; p=0.009], gross
total resection (HR 3.906; 95% CI 1.087-14.033; p=0.037),

Figure 1. Representative TMT assessment on contrast-enhanced cranial T1-
weighted MR images. Coronal (a), axial (b) images of a female patient (mean
TMT =5.68 mm) and coronal (c) and axial (d) views of a male patient (mean TMT
=8.56 mm) TMT was measured at the level of the orbital roof perpendicularly
to the long axis of the temporal muscle on an axial plane, which was oriented
parallel to the anterior-posterior commissure line

TMT: Temporal muscle thickness, MR: Magnetic resonance
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Table 1. The descriptive analysis of the entire study group

Gender

Female 28 (42.4%)
Male 38 (57.6%)
Age (min-max) 57 (24-83)

ECOG performance score

<2 52 (78.8%)

=2 14 (21.2%)

The side of the tumor

Right 38 (57.6%)

Left 28 (42.4%)

The location of the tumor

Frontal 21 (31.8%)
Temporal 23 (34.8%)
Parietal 12 (18.2%)
Occipital 4 (6.1%)
Temporoparietal 2 (3.0%)
Parietoccipital 4 (6.1%)

The form of the surgery

Total resection 32 (48.5%)
Subtotal resection 19 (28.8%)
Biopsy 15 (22.7%)
IDH mutation

wild 47 (71.2%)
Mutant 19 (28.8%)
Ki-67

<20 40 (60.6%)
>20 26 (39.4%)
The diameter of the tumor (mm) 12.9 (1.0-65.0)
The diameter of the operation cavity 20.6 (2.0-68.0)
(mm)

PTV 60 (cc) 265.0 (126.5-829.2)
The thickness of the right temporal 4.4(1795)
muscle (mm)

The thickness of the left temporal muscle 4.1(159.6)

(mm)

The median of the mean temporal

muscle thickness (mm) 4.38(1.66-9.45)

Min: Minimum, Max: Maximum, ECOG: Eastern Cooperative Oncology

Group, IDH: Isocitrate dehydrogenase, PTV: Planning target volume, *Chi-

square test
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presence of IDH mutation (HR 4.656; 95% Cl 1.332-16.273,
p=0.016) and, >6 courses of adjuvant TMZ (HR 0.005; 95%
Cl 0.000-0.0.061; p=0.000) were significantly associated
with the OS time of GBM patients. Additionally, TMT was
a prognostic marker for OS in GBM patients (HR 10.786;
95% Cl 1.257-92.544; p=0.030) (Figure 2). There was no
significant association between the survival of GBM patients
and gender, age at diagnosis, tumor or cavity volume, PTV
60 volume, and Ki-67 index (p>0.05).

DISCUSSION

Sarcopenia is defined as the loss of skeletal muscle mass. Itis
used as an important and independent biomarker in cancer
prognosis. Sarcopenia has recently started to be used in
neuro-oncological patients. In the study of Ranganathan et
al. (13) on trauma patients in 2014, TMT was reported as
an ideal marker of sarcopenia. TMT measurement studies in
neuro-oncological patients were frequently conducted for
brain metastases (14). Leitner et al. (14) suggested the use
of TMT for sarcopenia in brain metastases, stating that L3
and TMT were correlated with brain metastases. In current
studies, studies on TMT are performed on patients with
progressive and newly diagnosed GBM (16,18-22).

In our study, 66 patients with de-novo GBM were examined
with pre-operative MR images. When the mean TMT was
calculated, the mean TMT of our study group was found
to be lower than all other groups (16,20-22). Many factors
affect TMT, such as tumor type, trauma, surgery, infection,
nutrition, and age (21,23,24). However, the fact that the mean
TMT value determined in our study was consistent with the
value in the study of Yesil Cinkir and Colakoglu Er (18), which

Survival Functions

Temporal muscle
thickness

= Tthinner
I Tthicker
—+thinner-censored

084 ~+=thicker-censored

0,64

Cum Survival

0,47

0,24

o

T T T T T
0 10,0 200 30,0 40,0 50,0

0,07

Overall Survival

Figure 2. The effect of temporal muscle thickness on overall survival (p=0.03)
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is also a Turkish study, showed that geographic and ethnic
origin might also affect TMT. When the characteristics
were examined, although the gender difference was not
significant according to our study in contrast with other
studies, TMT was higher in the male gender than in the
female gender. However, this difference was not reflected
in OS.

The median age of the patients included in the study was
57, which is consistent with the literature. The probability
of developing sarcopenia increases with advancing age
(8,25). In our study, we found a slight correlation between
the TMT decrease and advancing age. In a report by The
European Working Group on Sarcopenia in Older People,
it was revealed that the cause of sarcopenia might be age-

Table 2. The descriptive analysis according to the temporal muscle thickness

Thinner TM (n=33)

Thicker TM (n=33)

Median (min-max) Median (min-max) P

Gender 0.046
Female 18 (54.4%) 10 (30.3%)

Male 15 (45.5%) 23 (69.7%)

Age (years) 0.218
<57 (median) 14 (42.4%) 19 (57.6%)

=57 (median) 19 (57.6%) 14 (42.4%)

ECOG performance score 0.228
<2 24 (72.7%) 28 (84.8%)

>2 9 (27.3%) 5(15.2%)

The side of the tumor 0.618
Right 18 (54.5%) 20 (60.6%)

Left 15 (45.5%) 13 (39.4%)

The form of the surgery 0.378
Total and subtotal resection 24 (72.7%) 27 (81.8%)

Biopsy 9 (27.3%) 6(18.2%)

IDH mutation 0.786
Wwild 24 (72.7%) 23 (69.7)

Mutant 9 (27.3%) 10 (30.3)

Ki-67 group 0.114
<20 12 (50.0%) 12 (75.0%)

>20 12 (50.0%) 4 (25.0%)

The diameter of the tumor/operation cavity (mm) 0.453
35 mm and below 21 (63.6%) 18 (54.5%)

Over 35 mm 12 (36.4%) 15 (44.5%)

PTV 60 (cc) 0.026
265 and below 14 (42.4%) 23 (29.7%)

265 and over 19 (57.6%) 10 (30.3%)

Adjuvant temozolomide usage 0.460
<6 cycles 15 (45.5%) 18 (54.5%)

>6 cycles 18 (54.5%) 15 (45.5%)

TM: Temporal muscle, Min: Minimum, Max: Maximum, ECOG: Eastern Cooperative Oncology Group, IDH: isocitrate dehydrogenase, PTV: Planning target

volume, *Chi-square test
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related primary sarcopenia, as well as decreased physical
activity with a sedentary life, the patient’s comorbidities
(inflammatory,  oncological,  endocrinological)  and
secondary causes such as malabsorption and nutrition (25).
The slight correlation detected between increasing age
and decreasing TMT in our study was not reflected in the
log-rank test at the level of statistical significance. Similarly,
age was not found as a significant prognostic factor in the
studies by Yesil Cinkir and Colakoglu Er (18) and An et al.
(21). Hug et al.’s (20) study consisting of 381 patients with
newly diagnosed and progressive GBM reported that
TMT was associated with age, albumin, body mass index
(BMI), and Karnofsky perfomance score (KPS). Albumin and
BMI are directly related to nutrition and sarcopenia (26).
However, because of the retrospective design of our study,
patients’ albumin and BMI levels were excluded from the
analysis.

In the multivariate analysis of our study, ECOG <2, gross
total resection (GTR), IDH mutation, TMZ more than six
cycles, and thick TMT were found among the prognostic
factors that positively affected OS. An et al. (21) reported
low ECOG, GTR, and thick TMT, Liu et al. (22) reported
thick TMT, age at diagnosis, and concomitant CRT, and
Yesil Cinkir and Colakoglu Er (18) reported age and thick
TMT to be good prognostic factors. Unlike these studies,
which found a significant relationship between thick TMT
and OS, Huq et al. (20) showed that TMT did not affect
OS in newly diagnosed GBM but positively affected
survival in progressive GBM. Muglia et al. (16) studied a
small but homogeneous group of 51 patients diagnosed
with  methylated MGMT promoter, IDH1-2 wild-type
glioblastoma, who underwent complete surgical resection
followed by RT with concomitant and maintenance TMZ
treatment. TMT of all patients was measured bilaterally from
pre-operative MR images. The mean TMT was 8.43 mm.
TMT was not associated with prognosis, age, or ECOG-
PS. TMT has been argued to be an ineffective marker for
predicting survival in GBM patients with newly diagnosed
and untreated IDH1-2 wild-type, methylated-MGMT (16).
However, the small number of patients and the fact that the
patients are in the more aggressive group may be a reasons
that suppress the effect of TMT.

Ourstudy has some limitations. Initially, the patients included
in the study caused a molecular and genetic heterogeneity
pattern due to the retrospective design. Although our
results were consistent with many studies in the literature,
they differed from some studies examining a homogeneous
patient group (16). Also, because of the retrospective study
design, no additional research was conducted on other
factors affecting TMT, such as patients’ nutritional status
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and oral-dental health. Further studies with a larger sample
size are needed to support our results and represent the
Turkish population.

CONCLUSION

TMT greater than 4.38 mm was found to be an independent
prognostic factor in de-novo glioblastoma. However, studies
with larger series are needed to generalize this result to the
Turkish population.
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Primer Hiperaldosteronizmli Hastalarda Adrenalektomi ve Mineralokortikoid
Reseptor Antagonist Tedavinin Klinik ve Biyokimyasal Sonuclara Etkisi: Tek
Merkez Deneyimi

Seda Turgut, ©© Hamide Piskinpasa

University of Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training and Research Hospital, Clinic of Endocrinology and Metabolism,
istanbul, Turkey

ABSTRACT

Objective: Primary hyperaldosteronism (PA) is a disorder in which non-suppressible hypersecretion of aldosterone from the adrenal gland.
Treatment with either mineralocorticoid receptor antagonists (MRA) or unilateral adrenalectomy (ADX) of PA resolves hypokalemia, lowers blood
pressure and ameliorates the parameters of impaired cardiac and renal function but may paradoxically result in a decline in estimated glomerular
filtration rate (eGFR). This study compared the effects of ADX and MRA on clinical and biochemical outcomes in patients with PA.

Methods: Sixty-two patients with PA were recruited for this study. The patients were divided into two groups according to the PA treatment
method. Group 1 (n=40) was defined as patients treated with MRA, and group 2 (n=22) was defined as patients who underwent ADX. Groups were
compared in terms of creatinine, eGFR, potassium, sodium, plasma aldosterone concentration (PAC), plasma renin activity (PRA), aldosterone/
renin ratio (ARR), presence of hypertension, and the percentage change in creatinine, eGFR, potassium, sodium. The correlation analysis
between the percentage change in eGFR and the percent change of potassium with clinical and laboratory parameters was also performed.

Results: The mean age of the whole study group was 54.0+9.9 years. All patients had hypertension at baseline, and 11 patients (50%) had
complete clinical success with hypertension without antihypertensive drugs after the treatment with ADX. Forthy-one patient had hypokalemia
at baseline, and all of them resolved after the treatment with MRA or ADX. PAC, ARR, patients with hypokalemia, the percent change in eGFR
and potassium were significantly higher in group 2 than in group 1 (p<0.001, p=0.006, p=0.011, p=0.031, and p<0.001; respectively). Significant
positive correlations were observed between the percent change in eGFR and the percent change of potassium with PAC and ARR in the whole
study group.

Conclusion: ADX could provide more benefit to renal function and resolve hypertension than the treatment of MRA. Aldosterone-induced
glomerular hyperfiltration in PA resolves after both treatments and results in a more prominent decline in eGFR. Therefore, physicians should
reevaluate the renal function after the treatments because pretreatment eGFR alone may not be a good predictor of renal function.

Keywords: Primary hyperaldosteronism, mineralocorticoid receptor antagonist, unilateral adrenalectomy, estimated glomerular filtration rate

6z

Amag: Primer hiperaldosteronizm (PA), adrenalden baskilanamayan asir aldosteron salgilanmasi ile karakterize bir hastaliktir. Uygun olmayan
sekilde yiiksek aldosteron Uretimi, hipertansiyona, kardiyovaskiiler hasara, b&brek hasari gelisimine ve hipokalemiye neden olmaktadir. PA'nin
mineralokortikoid reseptér antagonistleri (MRA) veya tek tarafli adrenalektomi (ADX) ile tedavisi hipokalemiyi giderir, kan basincini distiriir ve

bozulmus kardiyak ve renal fonksiyon parametrelerini iyilestirir, ancak paradoksal olarak tahmini glomeriiler filtrasyon hizinda (eGFR) bir distise
neden olabilir. PA ile ilgili gincel kilavuzlar, ADX'in MRA ile tibbi tedaviye Ustinligini goésteren calismalardan dolayr tek tarafli aldosteron
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salgilayan adenomlar icin ADX'i &nermektedir. Bu calismada, PA'll hastalarda ADX ve MRA'nin klinik ve biyokimyasal sonuglar tzerindeki
etkilerinin karsilastirilmasi amaclandi.

Gereg ve Yontem: 2015-2021 yillari arasinda PA tanisi alan hastalarin tibbi kayitlari incelendi. Altmis iki hastaya PA teshisi konuldu ve belgelenmis
uzun vadeli takip verileri olan hastalar calismaya dahil edildi. Hastalar PA tedavi yontemine gore iki gruba ayrildi. Grup 1 (n=40) MRA ile
tedavi edilen hastalar, grup 2 (n=22) ADX uygulanan hastalar olarak tanimlandi. Gruplar arasinda kreatinin, eGFR, potasyum, sodyum, plazma
aldosteron konsantrasyonu (PAC), plazma renin aktivitesi (PRA), aldosteron/renin orani (ARR), hipertansiyon varligi ve kreatinin, EGFR, sodyum,
potasyum degisim ylizdeleri agisindan karsilastirildi. eGFR degisim yiizdesi ve potasyumun degisim ylizdesi ile klinik ve laboratuvar parametreleri
arasinda korelasyon analizi de yapild.

Bulgular: Tim calisma grubunun yas ortalamasi 54,0+9,9 yil idi. Tim calisma grubunda ortalama PAC ve PRA seviyeleri sirasiyla 40,6+36,6 ng/
dL ve 0,34£0,22 ng/ml/saat olarak saptandi. Tim hastalarda baslangigta hipertansiyon vardi ve 11 hastada (%50) ADX ile tedaviden sonra
antihipertansif ilaclar olmaksizin hipertansiyonda tam klinik basari elde edildi. Kirk bir hastada baslangicta hipokalemi vardi ve hepsi MRA veya
ADX ile tedaviden sonra diizeldi. PAC, ARR ve hipokalemisi olan hastalar grup 2'de grup 1'e gére anlamli olarak daha yiiksekti (sirasiyla p<0,001,
p=0,006 ve p=0,011). Grup 2'deki eGFR, potasyum degisim yilizdesi grup 1'den anlamli olarak daha biyiikti (sirasiyla p=0,031 ve p<0,001). Tim
calisma grubunda eGFR degisim yiizdesi ve potasyum degisim ylzdesi ile PAC ve ARR arasinda anlamli pozitif korelasyonlar gézlendi.

Sonug: ADX bébrek fonksiyonuna MRA tedavisinden daha fazla fayda saglayabilir ve hipertansiyonu MRA tedavisinden daha fazla dizeltebilir.
Ancak MRA tedavisi de 6zellikle ADX icin aday olmayan hastalar icin etkin bir tedavi secenegdi olarak distinilebilir. PA'da aldosteron kaynakli
glomeriiler hiperfiltrasyon, tedaviden sonra dizelir ve bu hastalarda daha belirgin bir eGFR duslst gozlenir. Bu nedenle, tedavi ncesi
eGFR tek basina bébrek fonksiyonunun iyi bir gostergesi olmayabileceginden, klinisyenler tedaviden sonra bdbrek fonksiyonunu yeniden
degerlendirmelidir.

Anahtar Kelimeler: Primer hiperaldosteronizm, mineralokortikoid reseptér antagonisti, unilateral adrenalektomi, tahmini glomertiler filtrasyon
hizi

mineralocorticoid receptor antagonists (MRA) or unilateral
adrenalectomy (ADX) for PA
decreases blood pressure and eases the parameters of

INTRODUCTION

Primary hyperaldosteronism (PA) is a group of disorders in
which non-suppressible hypersecretion of aldosterone from
the adrenal gland (1-3). Inappropriately elevated production
of aldosterone in PA causes hypertension, cardiovascular
damage, hypokalemia, and suppression of plasma renin.
The most common causes of PA are bilateral idiopathic
hyperaldosteronism (60 to 70 percent) and unilateral
aldosterone-secreting adenomas (30 to 40 percent) (1,3).
PA is estimated to be responsible for 5 to 13 percent of
hypertension in the population and is the most common
cause of secondary hypertension (1,3,4). Non-suppressing
hypersecretion of aldosterone is currently increasingly
diagnosed in patients with hypertension but is still an
underdiagnosed cause of hypertension (3,4).

resolves hypokalemia,
impaired cardiac and renal function but may paradoxically
result in a decline in eGFR (1,8). The medical treatment
of PA with MRA is the treatment of choice for idiopathic
hyperaldosteronism. Current clinical guidelines on PA
recommend ADX for unilateral aldosterone-secreting
adenomas based on the studies showing the superiority
of ADX over the medical treatment with MR (1,11-16).
Although not the optimal treatment choice, MRA may
also be used to treat patients with unilateral aldosterone-
secreting adenoma who are not a candidates for surgery
(17). This study compared the effects of ADX and MRA on

clinical and biochemical outcomes in patients with PA.

The importance of early identifying PA is not only due to its
high prevalence but also because patients with PA have a
higher risk of cardiovascular morbidity and mortality than
patients with primary hypertension (5,6). Inappropriate

METHODS

This study was a cross-sectional and retrospective study. In
this study, the medical records of the patients diagnosed

aldosterone secretion influences cardiovascular disease as
well as the effect on renal injury (7-9). Hyperaldosteronism
may cause a higher estimated glomerular filtration rate
(eGFR) and renal perfusion pressure independent of
hypertension via activation of the mineralocorticoid
receptor (3,7-9). Higher glomerular hyperfiltration is a
functional abnormality in PA and masks the underlying
structural renal damage due to the longstanding impact of
excessive aldosterone secretion (3,7-11).

Specific treatments alleviate the significant adverse

effects of PA on patient outcomes. Treatment with either

with PA between 2015 and 2021 were reviewed. Sixty-two
patients were diagnosed with PA and had documented
long-term follow-up data (>1 year) were recruited for the
study. Patients with chronic renal impairment, eGFR <60
mL/min/1.73 m?, and patients with diabetes mellitus were
excluded from the study. eGFR was calculated using the
Chronic  Kidney Disease Epidemiology Collaboration
formula as published in 2009 (18).

Plasma aldosterone concentration (PAC) and plasma renin
activity (PRA) were measured using available kits. PAC and
PRA were determined via chemiluminescent immunoassay
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technology. The diagnosis of PA was defined in patients
with an aldosterone/renin ratio (ARR) of more than 20 and
at least one positive result on the confirmatory tests (1).
ADX was performed in patients with documented unilateral
primary aldosteronism and had the lateralization of the
source of the excessive aldosterone secretion. Patients with
an age of under 35 years with spontaneous hypokalemia-
marked aldosterone excess and unilateral adrenal lesions
also underwent surgery even without adrenal venous
sampling evaluation. The patient who was unable to
undergo surgery was recommended medical treatment
with mineralocorticoid antagonists. Spironolactone was
started with a dose of 12.5 to 25 mg/d and was titrated to a
maximum dose of 100 mg/day, if necessary.

The age and gender of the patients were recorded. Venous
blood samples were drawn following overnight fasting.
Creatinine, eGFR, potassium, sodium, PAC, PRA, and ARR
were recorded at baseline and three months after the
treatment with ADX or MRA. The lowest potassium level
was recorded before treatment, and those with a serum
potassium concentration <3.5 mmol/L were considered
hypokalemia.

The percent change of creatinine, eGFR, sodium, and
potassium between the levels at pretreatment and the
levels three months after the treatments (ADX or MRA) was
calculated as [(the level at pretreatment-the level at the
third month of treatment)/the level at pretreatment] x100.

The patients were divided into two groups according to
the PA treatment method. Group 1 (n=40) was defined as
patients treated with MRA, and group 2 (n=22) was defined
as patients who underwent ADX. Groups were compared
in terms of creatinine, eGFR, potassium, sodium, PAC,
PRA, ARR, presence of hypertension, and hypokalemia.
The percentage changes in creatinine, eGFR, sodium, and
potassium were also compared between the groups. The
patients were also compared separately according to the
laboratory findings at baseline and the third month of the
treatment in each group. A correlation analysis between
the percentage of eGFR changes and the percentage of
potassium change with clinical and laboratory parameters
was also performed.

This study was approved by University of Health Sciences
Turkey, Istanbul Training and Research Hospital Clinical
Researches Ethics Committee with the decision number 2930
(date: 19.03.2021). Procedures were performed according to
the ethical standards in the Helsinki Declaration.

Statistical Analysis

Statistical analyses were performed using SPSS version
22.0. Categorical variables were defined as frequency and
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percentage rate, and numerical variables were determined
as mean * standard deviation. The Kolmogorov-Smirnov
test assessed the normality of the distribution of the
guantitative variables. The Student’s t-test was performed
for normally distributed numeric variables, and the Mann-
Whitney U test was performed for non-normally distributed
data for independent group comparison. Wilcoxon signed-
rank test was used to evaluate paired differences in the
levels before and after the treatment. Correlations were
expressed by Pearson’s correlation analysis or Spearman'’s
correlation analysis when indicated. A p-value <0.05 was set
as statistically significant.

RESULTS

Sixty-two patients (40 female/22 male) with PA were
included in the study. The mean age of the whole study
group was 54.0+9.9 years. The mean PAC and PRA levels in
the whole study group were 40.6+36.6 ng/dL and 0.34+0.22
ng/mL/hour, respectively. Forthy-five patients had adrenal
adenoma, and the mean adenoma size was 19.9+£8.5 mm.
All patients had hypertension at baseline, and 11 (50%)
patients with adrenal adenoma had complete clinical
success with hypertension without antihypertensive drugs
after the treatment with ADX. A decrease in the number
of drugs for hypertension was observed in the whole study
group. Forthy-one patient had hypokalemia at baseline,
and all of them resolved after the treatment with MRA or
ADX. The patients were divided into groups according to
the PA treatment method. Forty patients were followed up
with MRA therapy (group 1), and 22 patients underwent
ADX (group 2). PAC, ARR, and patients with hypokalemia
at baseline were significantly higher in group 2 than in
group 1 (p<0.001, p=0.006, and p=0.011; respectively).
While potassium in the third month of the treatment was
similar between the groups, potassium at baseline was
significantly higher in group 1 than in group 2 (p<0.001). The
eGFR levels at the baseline and at the third month of the
treatment were similar between the groups. The percentage
change in eGFR, sodium, and potassium in group 2 was
significantly greater than that in group 1. (p=0.031, p=0.009
and p<0.001; respectively). The group comparison of the
patient’s clinical and laboratory findings treated with MRA
or ADX is presented in Table 1.

The patients were also compared separately in each group
for the patient laboratory findings at baseline and the third
month of the treatment. While the pretreatment eGFR and
sodium levels in both treatment groups were significantly
higher than the levels in the third month of the treatment
(p<0.001 and p<0.001; respectively), the pretreatment
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Table 1. Comparison of the patient’s clinical and laboratory findings treated with mineralocorticoid receptor antagonists or unilateral

adrenalectomy

Group 1**
(Treated with

Group 2**
(Treated with unilateral

n=62 m|nera|qcort|c0|d receptor adrenalectomy) p
antagonist) n=22
n=40
Female/male (n) 22/18 18/4 0.031
Age (years) 56.05+9.74 50.36+9.57 0.031
Patients with adenoma/without adenoma (n) 23/17 22/0 -
PAC (ng/dL) 26.89+15.25 66.67+49.77 <0.001
PRA (ng/mL/hour) 0.32+0.22 0.37+0.24 NS
ARR 122+109 262+242 0.006
Patients with hypokalemia (n, %) 22 (55) 19 (86) 0.011
Creatinine (mg/dL) 0.74+0.23 0.77+0.22 NS
(pretreatment)
eGFR (mL/min) 97.4217.74 94.23+21.84 NS
(pretreatment)
Sodium (mEq/L) 142.58+2.6 143.09£2.16 NS
(pretreatment)
Potassium (mmol/L) 3.57+0.56 3.02:0.56 <0.001
(pretreatment)
Creatinine (mg/dL) 0.90+0.27 0.98+0.28 NS
(post-treatment)
eGFR (mL/min) 85.41:21.72 75.36+22.24 NS
(post-treatment)
Sodium (mEqy/L) 140.59+2.60 138.95£2.72 0.037
(post-treatment)
Potassium (mmol/L) 4.50+0.47 4.72+0.55 NS
(post-treatment)
Percent change of the creatinine* -23.18+28.17 -30.13+26.39 NS
Percent change of the eGFR* 11.59+19.54 20.12+14.85 0.031
Percent change of the sodium* 1.41£2.12 2.88+1.78 0.009
Percent change of the potassium* -27.98+21.61 -60.44+31.03 <0.001

Data were given as mean =+ standard deviation. PAC: Plasma aldosterone concentration, PRA: Plasma renin activity, ARR: Aldosterone/renin ratio, eGFR:
Estimated glomerular filtration rate, NS: Non-significant, *[(the level at pretreatment-the level at the third month of treatment)/the level at pretreatment] x 100.
**p<0.001 for all paired pre- and posttreatment comparisons in all groups (Wilcoxon test)

creatinine and potassium levels in both treatment groups
were significantly lower than the levels in the third month of
the treatment (p<0.001 and p<0.001; respectively).

The correlation analysis between the percentage of eGFR
changes and the percentage of potassium change with
clinical and laboratory parameters in the whole study group
is presented in Table 2. Significant positive correlations
were observed between the percentage of eGFR and the
percentage of potassium change with ARR in the whole
study group (r=0.403, p=0.002 and r=0.445, p<0.001;
respectively).

DISCUSSION

We evaluated the effect of ADX and MRA treatment on
clinical and biochemical outcomes in patients with PA
in this study. While ARR and PAC were higher in patients
with treated ADX than in the patients with MRA, potassium
was lower in the patients with ADX. We also demonstrated
that both specific treatments for PA (ADX or MRA) cause a
decline in eGFR and sodium and an increase in potassium
at the third month of the treatment. Furthermore, the
percent change of eGFR, sodium, and potassium was more
prominent in ADX than in the MRA treatment.
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Table 2. Correlation between the percent change of eGFR and potassium with clinical and laboratory parameters in the whole study

group
Percent change of eGFR* Percent change of potassium*

n=62 r p r p

Age (years) 0.140 0.282 0.100 0.442

Male gender -0.157 0.227 -0.149 0.251

PAC (ng/dL) 0.344 0.007 0.490 <0.001

PRA (ng/mL/hour) -0.100 0.452 -0.097 0.466

ARR 0.403 0.002 0.445 <0.001

Patients with hypokalemia at baseline 0.427 0.001 0.749 <0.001

Patients with adenoma 0.076 0.559 0.419 0.001

Data were given as mean =+ standard deviation. PAC: Plasma aldosterone concentration, PRA: Plasma renin activity, ARR: Aldosterone/renin ratio, eGFR:
Estimated glomerular filtration rate; *The percent change of eGFR and potassium between the level at pretreatment and the level at the third month of the

treatment (mineralocorticoid receptor antagonists or unilateral adrenalectomy)

Previous studies have shown that the decline in eGFR
following the treatment of the PA is primarily caused
by the alleviation of hyperfiltration due to excessive
mineralocorticoid effect (8-11). The decline in eGFR was also
shown in both the treatment MRA and ADX in this study, but
the percent change of eGFR was more prominent with the
ADX than with the MRA treatment. Similar to our results, it
was revealed that ADX lowered eGFR more prominent than
that MRA (19). It was also shown in this study that ARR was
higher, and potassium was lower in patients treated with
ADX than in the patients treated with MRA. Thus, the more
prominent decrease in eGFR in patients treated with ADX
could also be explained by the presence of aldosterone-
producing adenomas, more pronounced hypokalemia, and
higher aldosterone levels. Aldosterone-induced glomerular
hyperfiltration caused by higher aldosterone resolves after
treatment and results in a more prominent eGFR decline.
Aging causes significant changes in the structure and
function of the glomerulus. Recent studies reported that
older age was a risk factor for the significant decrease in
eGFR in patients treated with ADX or MRA (19,20). Unlike
these studies, we did not observe any association between
age and eGFR decline in patients treated with ADX or MRA.
However, a positive association between eGFR decline with
ARR and PAC was also shown in this study. Consistent with
our study, there were studies showing that the eGFR decline
was greater if aldosterone was higher before treatment
(7,20,21). Therefore, we speculate that baseline PAC and
ARR may be more important than age for a decline in eGFR.

Hypertension may persist after the PA-specific treatment,
and only approximately one-third of such patients normalize
blood pressure without the use of any additional medical
treatment for hypertension (22). While 50% of the patients
treated with ADX did not need any antihypertensive drugs,
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a decrease in the number of drugs for hypertension was
observed in all other patients. These findings suggest that
the normalization of hypertension is more pronounced with
ADX. It was also shown in another study that low serum
potassium levels at baseline were an indicator of a decline
in eGFR (7). A similar association was shown between the
percentage change in eGFR and patients with hypokalemia
in our study. We also evaluated the parameters related to
the percent change of potassium with treatment in this
study. It was shown that the percent change of potassium
was associated with pretreatment PAC and adrenal
adenoma existence. Furthermore, more hypokalemia was
observed in patients treated with ADX, and post-treatment
normokalemia was detected in all patients treated with
both ADH and MRA.

There are some limitations to the present study. First,
our study’s retrospective and single-center design with
a relatively small patient number may have affected the
results of the study. Secondly, patients treated ADX had a
more pretreatment biochemical severity of PA than those
treated with MRA, which may impact our clinical results.

CONCLUSION

ADX and MRA treatments could provide the amelioration
of renal function, resolve hypertension and normalize
potassium levels in patients with PA. Aldosterone-induced
glomerular hyperfiltration in PA resolves after both ADX
and MRA treatments and results in a more prominent
eGFR decline, especially in patients treated with ADX.
These findings suggest that all patients should be carefully
evaluated for the feasibility of ADX therapy. Moreover,
MRA could be considered as an effective treatment option,
especially for patients not candidates for ADX. Therefore,
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physicians should be aware of evaluating the renal function
after the treatment because pretreatment eGFR alone
may not be a good predictor of renal function. The early
detection of renal disease after the treatment is important
to prevent adverse outcomes.
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ABSTRACT

Objective: Healthcare workers (HCWs) are known be at a high risk of transmission during the coronavirus disease-2019 (COVID-19) pandemic.
The present study evaluated HCWs' attitudes toward COVID-19 vaccines, and COVID-19 serologic status before and after the vaccination.

Methods: This study is a prospective observational study. All participants completed a brief survey and were questioned about their intentions
and hesitations about getting CoronaVac®. Before the CoronaVac® vaccine, the anti-body levels of all participants were checked. For those
who agreed to get the vaccine, in the second step of the study, anti-body titers were checked twice: 1 month after the 1** and the 2" doses of
vaccination. In the last step of the study, COVID-19 surveillance was performed on all participants for 6 months.

Results: A total of 127 participants, 104 females, and 23 males, with a median age of 29 years were included in the study. A total of 43 HCWs had
a positive history of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), the most affected group was physicians (41.8%) followed
by nurses (27.6%). Among 43 participants who had COVID-19 history positive, 31 of them tested positive for anti-bodies, while 12 of them
were negative. Anti-body levels were tested as positive in 4 of 84 participants who had no positive history of COVID-19. Seventy-six (59.8%)
were vaccinated. The reasons for vaccine hesitancy were; a previous infection with the SARS-CoV-2 (n=15, 29.4%), and the belief in vaccine
ineffectiveness (n=22, 43.1%). Anti-body response rates were 80.2% after 1% dose and 100% after 2"¢ dose. In the é6-month follow-up period,
unvaccinated 7 (13.7%) HCWs and vaccinated 1 (1.3%) HCW had COVID-19 infections.

Conclusion: Vaccination is essential in terms of protection from COVID-19. CoronaVac® provides an adequate anti-body response rate among
HCWs. Vaccine hesitancy against COVID-19 can be a barrier to ending the pandemic in communities. HCWs work also advocates for patients
and the public. It is essential to make the HCWs competent with in-service training on vaccines, vaccination, and against vaccine hesitancy.
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0z
Amag: Saglik calisanlarinin (SC) koronaviriis hastaligi-2019 (COVID-19) pandemisi sirasinda yiiksek bulagma riski altinda olduklari bilinmektedir. Bu
calismanin amaci, SC'nin COVID-19 asilarina ynelik tutumlarini, agilama dncesi ve sonrasinda COVID-19 serolojik durumlarini degerlendirmektir.

Gereg ve Yontem: Bu calisma prospektif gézlemsel bir calismadir. Tim katiimcilar gerekli anketi doldurdu, CoronaVac® alma konusundaki
niyetleri ve teredditleri hakkinda sorgulandi. CoronaVac® agisindan énce tim katilimcilarin antikor seviyeleri kontrol edildi. Asi olmayi kabul
edenler, calismanin ikinci asamasinda, birinci ve ikinci doz asidan 1 ay sonra olmak Uzere iki kez antikor titreleri kontrol edildi. Calismanin son
agamasinda tiim katilimcilara 6 ay boyunca COVID-19 siirveyansi yapildi.

Bulgular: Calismaya 104'l kadin ve 23"l erkek olmak Uizere, ortanca yasi 29 olan toplam 127 katilimci dahil edildi. Toplam 43 saglik calisaninda

pozitif siddetli akut solunum sendromu koronavirls-2 (SARS-CoV-2) enfeksiyonu éykdisii vardi; cok etkilenen grup doktorlar (%41,8) ve sonrasinda
hemsirelerdi (%27). COVID-19 8ykiisii pozitif olan 43 katilimcidan 31'inin antikor testi pozitif, 12'si negatif cikti. COVID-19 gegirme 8ykiisii
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olmayan 84 katilimcidan 4'tniin antikoru pozitif bulundu. Tim katiimcilarin 76's1 (%59,8) asilanmistir. Asi tereddit nedenleri; gegirilmis SARS-
CoV-2 enfeksiyonu (n=15, %29,4) ve asinin etkisiz oldugunun distinilmesi (n=22, %43,1) olarak bildirilmistir. Antikor yanit oranlari, 1. doz agidan
sonra %80,2 ve 2. doz asidan sonra %100 saptandi. Alti aylik takip déneminde, asilanmamis 7 (%13,7) ve asili 1 (%1,3) saglik calisani COVID-19

enfeksiyonu gegirdi.

Sonug: COVID-19'dan korunmak igin asilamak esastir. CoronaVac®, saglik calisanlarinda yeterli antikor yaniti saglamaktadir. COVID-19"a kars
asl teredditd, toplumlarin pandemiyi sonlandirmasinda bir engel olabilir. Saglik calisanlari, hastalar ve halk icin 6rnek teskil etmektedirler. Saglik
calisanlarinin asi, asilanma ve asi tereddutline karsi hizmet ici egitimlerle yetkin hale getirilmesi dnemlidir.

Anahtar Kelimeler: CoronaVac®, COVID-19, saglik calisanlari, as

INTRODUCTION

Healthcare workers (HCWs) take an active role in the
diagnosis, treatment, and monitoring stages of coronavirus
disease-2019 (COVID-19). During the pandemic process,
HCWs
occupational groups because they carry the risk of being

need extra care in vaccination from other
infected, getting the disease, transmission, and even dying.
The number of HCWs who have been diagnosed with this
disease and lost their lives due to COVID-19 is increasing day
by day worldwide (1). Rapid and safe protection of HCWs
with vaccination is one of the most important elements
in the control of an epidemic (2). Vaccination against the
severe acute respiratory syndrome-coronavirus-2 (SARS-
CoV-2) in Turkey started for HCWs as a prioritized group, on
January 14, 2021. Afterward, the risk groups were expanded
and community vaccination was initiated (3). SARS-CoV-2
vaccines (COVID-19 vaccines) are considered the most
promising approach to ending the pandemic. CoronaVac®
(Sinovac, China), inactivated SARS-CoV-2 vaccine, in which
the vast majority of HCWs are vaccinated in our country, is
well-tolerated and induced an anti-body response in phase
1 and 2 studies (4).

We determined COVID-19 immunity among HCWs and
their opinions on COVID-19 vaccines. We also assessed
the seropositivity rates after CoronaVac® vaccination in
the study group and the surveillance of the COVID-19 was
performed among those for 6 months.

METHODS

Design and Setting

The study was approved by the University of Health
Sciences Turkey, Bakirkéy Dr. Sadi Konuk Training and
Research Hospital Clinical Research Ethics Committee
(decision no: 2021-03-14, date: 01.02.2021). This study is a
prospective observational study, conducted to obtain the
anti-body levels for SARS-CoV-2 before the CoronaVac®
(Sinovac, China) vaccination of the people who are working
as HCWs in the pediatric emergency room (PER) and
pediatric intensive care unit (PICU) in Bakirkdy Dr. Sadi
Konuk Training and Research Hospital, istanbul, Turkey. The

participants, including physicians, nurses, and other medical
staff, were enrolled in the study between 1 and 14 January
2021. Participants were informed about all the steps of the
study. Being a worker in the PER, PICU, and being 18 years
and older were inclusion criteria. HCWs who had consent
and were eligible for the study were included in the study.
HCWs who had not worked in PICU and PER, or who did
not give a written informed consent form were excluded.
One hundred and sixty-eight HCWs were working in these
departments and 127 HCWs were eligible to join the study
(Figure 1).

In the first step, all participants completed a brief survey,
and a blood sample was obtained to detect the anti-
body levels against SARS-CoV-2. Survey data; included
demographics, medical history, profession, experience
in the profession, COVID-19 history, dates, and results of
COVID-19 Polymerase Chain Reaction tests, and family
diagnosis of COVID-19. Additionally, all participants were
guestioned about their intentions regarding COVID-19
vaccinations. HCWs who volunteered to be vaccinated were
vaccinated with CoronaVac® (Sinovac, China) vaccine.

In the second step of the study, those who had CoronaVac®,
anti-body titers were checked two more times: 1 month after
15t and the 2" doses of vaccination. After all, vaccinations,
the information about possible side effects was given and
one week after each vaccination, appointments (by phone
or face-to-face interview) were planned.

As strict infection control measures, HCWs were monitored
for COVID-19 in pediatric department. In the last step of
the study, COVID-19 surveillance was performed on all
participants for 6 months (Figure 1).

Serum Samples

Approximately 10 mL of venous blood was collected from
the subjects included in the study. Serum was separated by
centrifugation at 5,000 rpm for five minutes within two hours
after blood collection. The serum samples were tested for
anti-SARS-CoV-2 anti-bodies on the same day. Increased
serum samples were stored in Eppendorf tubes at -20 °C
as 1.5 mL aliquots. The same procedure was repeated 28
days after the 1 vaccine and 28 days after the 2™ vaccine
in the vaccinated participants. The study flowchart is given
in Figure 1.
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In a pediatric department, all healthcare workers were questioned (n=168)

‘

A brief survey, COVID-19 history, and baseline COVID-19 antibody tests were
completed (n=127)

‘

Intentions and willingness to accept the CoronaVac® vaccine (n=76)

-

COVID-19 antibody positivity 28 days after 1° CoronaVac® vaccine (n=61)

‘

COVID-19 antibody positivity 28 days after 2°¢ CoronaVac® vaccine (n=76, 100%)

-

Having COVID-19 disease during 6 months follow-up in vaccination group (n=1,

1.3%)
Figure 1. Flowchart of the study
COVID-19: Coronavirus disease-2019
Serological Tests RESULTS

All tests were performed at the Department of Laboratory
Medicine, Bakirkdy Dr. Sadi Konuk Training and Research
Hospital, istanbul, Turkey. Blood samples were processed
and stored, as noted previously. Total anti-bodies against
SARS-CoV-2 were detected using the Elecsys® anti-SARS-
CoV-2 immunoassay (Roche Diagnostics International Ltd,
Rotkreuz, Switzerland) on a Cobas €801 analyzer. A cut-off
index >1 is positive.

In the case of positivity, a second test with Elecsys®
anti-SARS-CoV-2 S immunoassay (Roche Diagnostics
International Ltd, Rotkreuz, Switzerland) on a Cobas €801
analyzer for anti-bodies was performed to confirm the
results. A cut-off index >0.8 is positive. Anti-body levels
were performed using the Elecsys® anti-SARS-CoV-2
S immunoassay (Roche Diagnostics International Ltd,
Rotkreuz, Switzerland) after the 1t and 2"¢ vaccinations of
the vaccinated participants.

Statistical Analysis

All statistical analyses were performed using IBM SPSS
for Windows version 20.0 (IBM Corp., Armonk, NY, USA).
Kolmogorov-Smirnov tests were used to test the normality
of data distribution. Continuous variables were expressed
as mean = standard deviation, median (25"-75" percentiles),
and categorical variables were expressed as counts
(percentages). Differences between groups were tested
with the Mann-Whitney U test for numerical variables that
did not have a normal distribution also Pearson’s, Yates chi-
square Fisher Exact and Monte Carlo chi-square analyses
were used for categorical variables. P<0.05 was considered
statistically significant for significance.
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A total of 127 HCWs were enrolled in the study (Figure 1).
In all, 104 (81.9%) of these responders were women, and 23
(18.1%) were men. The median age of HCWs was 29 years
[Interquartile range (IQR): 27-34 years] and the median
professional experience was 4 years (IQR: 3-7 years).
Participants included 61 (48%) physicians, 49 (38.6%) nurses,
12 (9.4%) cleaning staff, and 5 (3.9%) secretaries. For health
status, 26 (20.5%) of them reported having comorbidities, 22
(17.3) continually used medications and 36 (28.3%) of them
reported tobacco usage. The median body mass index of
HCWs was 23 kg/m?(IQR: 20.8-25.3 23 kg/m?). In all, 8 (6.2%)
of them had obesity, 3 (2.3%) of them had morbid obesity,
and 28 (22%) of them were overweight (Table 1). In terms of
transportation, 59 (46.5%) HCWs used public transportation
whereas 51 (40.2%) used private cars, and 17 (13.4%) came
to the hospital by walking. Only 3 (2.4%) participants had a
history of traveling to abroad. The median number of people
living in the same house with HCWs was 2 (IQR: 2-4) (Table 1).

Previous COVID-19 history was detected among 43 (33.8%)
participants. The history and seropositivity rates are
given in Table 2. Among healthcare workers, physicians
were the most affected group (n=18, 41.8%), followed by
nurses (n=13, 27.6%). Of those who had COVID-19 history,
33 (76.7%) HCWs were the index cases in their houses.
Anti-body levels were tested as positive in 4 (4.8%) of 84
participants who had no positive history of COVID-19. In
all study groups, the CoronaVac® acceptance rate was
59.8%. The distribution of vaccination rates among different
serologic groups is given in Table 2.
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Table 1. Demographic characteristics of the participants

COVID-19 history + COVID-19 history

All participants (127) participant (43) -participant (84) p-value

Age, median years (IQR) 29 (27-34) 29 (27-36) 28.5(27-33) 0.480

Gender, female, n (%) 104 (81.9) 39 (90.7) 65 (77.4) 0.109

Specialty

Physician, n (%) 61 (48) 18 (41.8) 43 (51.2)

Nurse, n (%) 49 (38.6) 13 (27.6) 36 (42.8) 0.006

Cleaning staff, n (%) 12(9.4) 8 (18.6) 4(4.8)

Secretary, n (%) 5(3.9) 4 (9.3) 1(1.2)

Professional experience median years (IQR) 4 (3-7) 5.5 (3-7) 4 (2-7.75) 0.167

Comorbidity, n (%) 26 (20.5) 11 (25.6) 15(17.9) 0.430

Chronic medications, n (%) 22 (17.3) 8(18.6) 14 (16.7) 0.980

BMI median (IQR) 23 (20.8-25.3) 23 (20.9-27) 22.7 (20.4-25) 0.434

BMI <18 5(3.9) 2(4.7) 3(3.6)

18-24.99 84 (66.1) 26 (60.5) 58 (69)

25-29.99 27 (21.3) 11 (25.6) 16 (19) 0.664

30-39.99 8 (6.3) 2(4.7) 6(7.1)

>40 3(2.4) 2(4.7) 1(1.2)

History of traveling abroad, n (%) 3(2.4) - 3(3.6) 0.550

How to reach the hospital?

Public transport, n (%) 59 (46.5) 20 (46.5) 39 (46.4) 0.778

Own car, n (%) 51 (40.2) 16 (37.2) 35 (41.7)

Walking, n (%) 17 (13.4) 7 (16.3) 10 (11.9)

alg;)ber of the people at the same home, median 2 (2-4) 3(2.4) 2(2-3) 0.003

Number of the COVID-19 test (PCR), median (IQR) 5(3-8) 6 (4-9) 5(3-8) 0.032

Will you get the COVID-19 vaccine?

Yes, n (%) 76 (59.8) 22(51.2) >4(64.3) 0.216

No, n (%) 51 (40.2) 21 (48.8) 30 (35.7)

Why don’t you get the COVID-19 vaccine?

Have had a COVID-19 infection, n (%) 15 (11.7) 14 (32.5) 1(1.1)

Thinks the vaccine will be ineffective, n (%) 22 (17.3) 5(11.6) 17 (20.2)

Fear of side effects, n (%) 5(3.9) 0(0.0) 5(5.9) <0001

Pregnancy or breastfeeding, n (%) 6 (4.6) 2 (4.6) 4(4.7)

Fear of allergies, n (%) 3(2.3) 0 (0.0) 3(3.5)

BMI: Body mass index, COVID-19: Coronavirus disease-2019, IQR: Interquartile range, PCR: Polymerase chain reaction
The participants who refused vaccinations were questioned. effects. Three (5.8%) HCWs had doubts about allergic
The distribution of their reasons is given in Table 1. Fifteen ~ reactions, and 6 (11.8%) women refused to get the vaccine
(29.4%) HCWs expressed they already had the disease, 22 because they were pregnant or breastfeeding.
(43.1%) thought the vaccine was ineffective, and 5 (9.8%) The side effects seen in individuals who were vaccinated
of them expressed that they had concerns about its side were as follows: pain at the injection site (n=21, 27.6%),

319



Table 2. Summary of findings in the study
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Previous history of
COVID-19 disease
with PCR positivity

Yes (n=43)

No (n=84)

SARS-CoV-2 antibody

(ab) results Positive (n=31)

Negative (n=12)

Positive (n=4) Negative (n=80)

CoronaVac® vaccine

acceptance (1% dose) Yes (n=15)

No (n=16) Yes (n=7)

No (n=5) Yes (n=2) No (n=2) Yes (h=52) No (n=28)

SARS-CoV-2 ab
positivity 28 days
after 1%t CoronaVac®
vaccine, n (%)

15 (100%) NA 6 (85.7%)

NA 2 (100%) NA 38 (73%) NA

SARS-CoV-2 ab
positivity 28 days
after 2" CoronaVac®
vaccine, n (%)

15 (100 %) NA 7 (100%)

NA 2 (100%) NA 52 (100%) NA

Having COVID-19
disease during 6
months follow-up, n

(%)

None None None

1(20%) 1 (50%) None None 6 (21%)

COVID-19: Coronavirus disease-2019, PCR: Polymerase chain reaction, SARS-CoV-2: Severe acute respiratory syndrome coronavirus-2, NA: Not applicable

myalgia (n=12, 15.7%), fatigue (n=12, 15.7%), headache
(n=4, 5.2%) and fever (n=3, 3.9%). No life-threatening side
effects or allergic reactions were observed. COVID-19 anti-
body positivity rate was 80.2% among all participants 28
days later than the administration of the first vaccine. This
rate exceeded 100% after the administration of the second
CoronaVac® vaccine. The distribution of seropositivity rates
is given in Table 2. During the 6-month follow-up period, 7
(13.7%) unvaccinated HCWs had COVID-19 infections. One
of them had a history of previous COVID-19 infection. Only
1 (1.3%) HCW had COVID-19 after 2 doses of CoronaVac®
when we investigated that case, she was working as a chief
physician in PICU for longer hours than usual due to overload.

DISCUSSION

In this study, we report the incidence of contracting
COVID-19 infection, the attitudes, and seropositivity rates
of HCWs for CoronaVac® in a pediatric department.

The rate of COVID-19 infections in HCWs is higher than
that results in the general population (5,6). During the first
10 months of the pandemic, more than 30% of the HCWs
who participated in our study had COVID-19 infection. In
our study, among 127 participants, 43 (33.8%) of them had
a positive history of SARS-CoV-2, and 4 (3.1%) of them had
anti-body-positivity had a negative history of SARS-CoV-2
to the disease, some people can have the infection without
any symptoms, but still they might spread it (7). Thus, the
vaccination of HCW is essential in the control of the infection
measures through the population (2).
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When a new vaccine is introduced, vaccine hesitancy
may raise (8). Indeed, the World Health Organization has
considered the concept of vaccine hesitancy as one of
the top ten threats to global health (9). In this study, it was
observed that nearly 40% HCWs were vaccine-hesitant. A
review examined the HCWs' vaccine perceptions, knowledge
and vaccination practices in 34 countries. It was stated
that HCW are vital advocates for patients and the public,
but studies indicated a prevalence of provider hesitancy
about inadequate knowledge, low vaccine confidence,
and suboptimal uptake themselves (10). There are many
studies that have compared vaccine acceptance in different
populations. Vaccine acceptance rates differ between
occupational groups. Physicians are the occupational group
most likely to accept vaccination also nurses are less often
vaccine acceptors than physicians (11,12). In a study, which
was held online in France in February 2021, the acceptance
of the COVID-19 vaccine was examined among HCWs. In
the 1965 HCWs, 1436 (73.1%) declared vaccine acceptance,
453 (23.1%) had vaccine hesitations and 76 (3.9%) of them
stated that they were against vaccination (13). In another
study conducted in France, among 2,057 healthcare
professionals (21% physicians, 24% pharmacists, 18% nurses,
10% assistant nurses, 27% other); 1,554 (76.9%) declared
that they would have the COVID-19 vaccine. Nurses and
assistant nurses were found to be less willing than doctors
to accept the vaccine against COVID-19 (14). In Israel,
1,941 people participated in an online study to compare
the attitudes between the general population and health
workers against COVID-19 vaccines. It has been observed



Akcay et al. Evaluation of CoronaVac® Hesitancy

that healthcare personnel caring for COVID-19-positive
patients and individuals who consider themselves at risk
of illness are willing to vaccinate with COVID-19 whenever
possible. In contrast, parents, nurses, and HCWs who did
not encounter SARS-CoV-2 positive patients expressed
higher levels of vaccine hesitancy (11). In our study, the
incidence of COVID infection among physicians was 29.5%,
while it was 37.9% among non-physician HCWs. Although
all participants were involved in the care of SARS-CoV-2-
positive children, the vaccination rate was 72.1% among
doctors, and 48.5% among non-physician HCWs. Efforts are
recommended to inform healthcare professionals about the
benefits of COVID-19 vaccines to maintain high vaccination
rates. It is essential to make HCW competent with in-
service training on vaccine education and their own vaccine
acceptance (10).

According to the phase 3 results of CoronaVac® performed
in Brazil, Chile, and Turkey, while no serious side effects
were observed after vaccination, the most common side
effects are fatigue, headache, myalgia, fever, chills, and pain
at the injection site. It was reported that no life-threatening
side effects were observed in the phase 2 data, all side
effects were seen between 25 and 35% of the subjects in the
groups, and the most common side effect was pain at the
injection site (15-17). In our study, the most common side
effect was pain at the injection site and no life-threatening
side effects were observed. Since the protection of vaccines
is due to the complex interaction of the innate humoral
and cellular immune response, the anti-body response is
considered an important indicator of the immune response,
although it does not fully demonstrate the protection of
the vaccine (18). In our study, the ability of CoronaVac® to
produce anti-bodies was found to be 100% at least 28 days
after the second vaccine.

There are some limitations to our study. Though the
study was conducted in a certain occupational group, the
results cannot be generalized to the population and all
socioeconomic strata of society. The side effects were based
on the reports of individuals. The humoral (neutralizing anti-
body) response of the vaccine was revealed with anti-body
measurements; no information on cellular immunity was
presented. Therefore, this study cannot provide sufficient
evidence on the protection of individuals from COVID-19.

CONCLUSION

In conclusion, vaccination of HCWs who are dealing with
COVID-19 patients is essential to protect themselves
and the population around them. Vaccine hesitancy
against COVID-19 is a barrier to ending the pandemic in

communities. It is recommended to identify the groups
where vaccine acceptance is low or hesitant and to take
additional precautions for these groups.
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Efficacy and Safety of Microscopic Bilateral
Decompression with Unilateral Laminectomy in Geriatric
Lumbar Spinal Stenosis Surgery

Lomber Spinal Stenoz Cerrahisinde Unilateral Laminektomi ile Bilateral
Dekompresyon Yaklasiminin Yasl Hastalarda Etkinlik ve Guvenilirligi

Dogan Glglihan Guglu!, © Duygu Délen?

TUniversity of Health Sciences Turkey, Bakirkéy Dr. Sadi Konuk Training and Research Hospital, Clinic of Neurosurgery, istanbul, Turkey
Zistanbul University, istanbul Faculty of Medicine, Department of Neurosurgery, istanbul, Turkey

ABSTRACT

Objective: To evaluate the efficacy and reliability of microscopic bilateral decompression with unilateral laminectomy in geriatric lumbar spinal
stenosis (LSS) patients and to compare the results with the younger patients.

Methods: LSS patients who underwent micro-bilateral decompression with a unilateral approach (BiDUA) between May 2015 and June 2019
at (blinded) were retrospectively reviewed. Patients demographic characteristics, pre- and postoperative clinical and radiological features, pain
scores and surgical details were evaluated. They were also grouped according to their age to compare the surgical efficacy and reliability in
different age groups.

Results: Fifty seven patients were included in our study. There were 28 males and 29 females. Mean age was 65.75+8.96 (46-82). Thirty one
(54.4%) patients were 66 years or older. All patients complained of lower back pain and exhibited neurogenic claudication. Twenty nine patients
(50.9%) received single-level, whereas 28 patients (49.1%) required double-level surgery. All patients's neurogenic claudication-improved
postsurgery. Nine patients experienced postoperative complications (5 dural injuries, 3 superficial wound infections and 1 cerebrospinal fluid
fistula). There were statistically significant differences in both back pain and leg pain following surgery. However, there were no statistically
significant differences in either visual analog scale back pain or leg pain scores between the age groups.

Conclusion: Although the surgical treatment of LSS involves greater risks in elderly patients, we found no statistically significant difference in
the complication rate between age groups following micro-BiDUA, which supports the efficacy and safety of micro-BiDUA for elderly patients.

Keywords: Lumbar stenosis, bilateral decompression with unilateral approach, microsurgery, neurogenic claudication, minimally invasive spine
surgery

6z

Amag: Mikroskobik unilateral laminektomi ile bilateral dekompresyonun geriatrik lomber dar kanal (LSS) hastalarin tedavisindeki gvenilirligi ve
etkinliginin arastirimasi ve sonuglarin geng hastalar ile kiyaslanmasidir.

Gereg ve Yontem: Mayis 2015 ve Haziran 2019 arasinda (blinded) mikroskobik unilateral laminektomi ile bilateral dekompresyon (BiDUA)
uygulanan LSS hastalar retrospektif olarak incelendi. Hastalarin demografik 6zellikleri, pre ve postoperatif klinik ve radyolojik 6zellikleri, agr
skorlari ve cerrahi detaylari arastirildi. Hastalar ayni zamanda yaslarina gére gruplandirilarak farkli yas gruplar arasindaki cerrahi etkinlik seviyeleri
karsilastirildi.

Bulgular: Calismaya dahil edilen 57 hastanin 28'i erkek 29'u kadindi. Ortalama yas 65,75+8,96 (46-82) olarak hesaplandi. Otuz bir (%54,4) hasta
66 yas ve Uzeriydi. Tum hastalarin bel agrisi ve nérojenik kladikasyosu mevcuttu. Yirmi dokuz hasta (%50,9) tek seviye, 28 hasta (%49,1) cift seviye
nedeniyle opere edildi. Tum hastalarin nérojenik kladikasyosunun ameliyat sonrasinda diizeldigi izlendi. Dokuz hastada komplikasyon gelisti (5
dura yaralanmasi, 3 ylizeyel yara yeri enfeksiyonu ve 1 beyin omurilik sivisi fistili). Ameliyat sonrasi dénemde hastalarin hem bel hem de bacak
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agnisinda istatistiksel olarak anlamli azalma izlendi. Ancak yas gruplari arasinda bel ve bacak agrisi icin belirtilmis viziiel analog skala skorlari

karsilastirldiginda, anlamli sonuca ulagilamadi.

Sonug: LSS cerrahisi yasi hastalarda daha fazla risk icerse de mikroskobik unilateral laminektomi ile bilateral dekompresyonun komplikasyon
oranlarinin farkli yas gruplar arasinda degismedigi gosterilmisti. Bu sonug geriatrik popitlasyonda teknigin guvenilirligi ve etkinligini

desteklemektedir.

Anahtar Kelimeler: Lomber dar kanal, mikroskobik unilateral laminektomi ile bilateral dekompresyon, mikrocerrahi, nérojenik kladikasyon,

minimal invaziv spinal cerrahi

INTRODUCTION

Lumbar spinal stenosis (LSS) is defined as narrowing of the
spinal canal due to the hypertrophic changes of soft tissues,
bony structure, lateral recesses, and (or) neural foramina. It
usually develops because of facet and intervertebral joint
degeneration, thickening of ligamentous structures, or
protrusion of the nucleus pulposus (1). In 1949, Verbiest
described the clinical relationship between LSS and
neurogenic claudication and LSS with claudication is
currently one of the most common indications of spinal
surgery due to the growing geriatric population and
expectations of sustained quality of life in the old age (2-4).

Shortened walking distance, neurological deficits, restricted
daily activity, and failure of conservative treatment are
common indications for the surgical treatment of LSS.
Total laminectomy combined with medial facetectomy and
foraminotomy is recognized as the gold standard in LSS
surgery. However, long operation time, excessive tissue
damage and bleeding, high risk of mortality and morbidity,
and instability following LSS surgery have led surgeons
to consider alternative surgical techniques, particularly
for the elderly, who are also most vulnerable to these
complications. In the recent years, operating microscopes
and endoscopes have facilitated the greater use of
minimally invasive spinal surgical (MISS) techniques for LSS
treatment. The primary goals of these MISS approaches are
to reduce tissue damage, speed up recovery time, reduce
postoperative pain and complication rates, lower blood
loss, prevent instability and allow an early return to daily
activities. One MISS technique known to be effective for
LSS is bilateral decompression with a unilateral approach
(BiDUA), which can be performed under either microscope
guidance (micro-BiDUA) or endoscope guidance (endo-
BiDUA). Micro-BiDUA was first described by Poletti (5) in
1995 and modified by McCulloch and Young (6) in 1998.
In this technique, the dural sac and bilateral nerve roots
are decompressed by resection of the contralateral
ligamentum flavum from the arc inferior, while preserving
the supra- and interspinous ligament complex and the
contralateral paraspinal muscles and facet joints (7). Based
on the previously published studies, Shamiji et al. (8)
concluded that MISS procedures are safe and effective for
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elderly LSS patients and Wada et al. (9) reported that endo-
BiDUA was superior to traditional laminectomy.

Wada et al. (9) also compared micro-to endo-BiDUA and
found various advantages and disadvantages to each
procedure. In this study, we evaluated the efficacy and
reliability of micro-BiDUA for geriatric LSS. We hypothesize
that the short-term efficacy and complication rates of the
micro-BiDUA approach for geriatric patients (older than 65
years) would be equivalent to that for younger patients.

METHODS

Patient Selection

Consecutive LSS patients who received micro-BiDUA
May 2015 and June 2019 (blinded) were
considered candidates for this study. Inclusion criteria
were radiologically diagnosed LSS by magnetic resonance
imaging (MRI) and computed tomography (CT), neurogenic

between

claudication with or without radiculopathy, and nonresponse
to conservative treatment for more than three months.
Patients who had undergone lumbar fusion for LSS and
patients with significant instability due to disk hemiation,
spinal malignancy, or infection were excluded.

All surgical interventions were performed by a single
surgeon (G.G.) to minimize variability. All patients received
preoperative physical and
lumbar MRI, and CT as well as postoperative lumbar

neurological examination,
CT. In addition to demographic data, clinical variables
such as comorbidities, preoperative American Society
of Anesthesiologists (ASA) Physical Status classification,
duration of surgery, bleeding volume, surgical level (single-
or double-level among L3-4, L4-5, and L5-S1), duration of
hospitalization, complication rates, patient satisfaction, and
pain scores were assessed. Pain levels were scored from
zero to ten using a visual analog scale (VAS) in which zero
means no pain and ten means the worst pain imaginable.
VAS scores were recorded immediately after surgery and
during the first, sixth and twelfth month postoperatively (10).

Patients were subgroups according to the severity of
neurogenic claudication (1: 0-50 meters; 2: 50-250 meters; 3:
250-1000 meters; 4: over 1000 meters) both preoperatively
and at 12 months post-surgery. Patient satisfaction was
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evaluated according to the MacNab classification at
12-month post-surgery as perfect (no pain, no disability to
work), good (rare back of leg pain), moderate (occasional
pain but cannot continue working), poor (continued pain
need for second surgery) (11). Patients were also stratified
by age into an older group (>66 years) and a younger group
(<65 years) for comparison of surgical efficacy and reliability.
Ethical approval for this study was obtained from University
of Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training
and Research Clinical Research Ethics Committee (decision
no: 2021-17-07, date: 06.09.2021).

Surgical Method

Patients were placed in the prone position for marking
of the relevant level under C-arm fluoroscopy guidance.
A posterior midline incision was created, and the
paravertebral thoracolumbar fascia was opened unilaterally
at the planned level while preserving the functional and
anatomical integrity of the contralateral muscles, supra-
and interspinous ligaments, and the spinous protrusion
of midline structures such as interspinous ligaments and
thoracolumbar fascia. Paravertebral muscles were removed
one-sided by subperiosteal stripping to expose the medial
wall of the facet joint. Then, unilateral hemilaminectomy
surgical  microscopy.
hemilaminectomy, only the medial parts of the lamina-
exerting pressure on the dural sac and nerve root were
removed, while facet joints, which are crucial for spine
stabilization, were preserved. The thickened ligamentum

was performed under During

flavum was resected from the same side and foraminotomy
was performed on the nerve roots compressed behind it.
Simultaneously, the intervertebral disc space was monitored
for disc fragments. Afterwards, the operating table and
microscopy were tilted to an angle allowing a contralateral
approach, and contralateral hemilaminectomy, flavectomy

and foraminotomy were performed using a high-speed drill
and Kerrison rongeurs. A transmedian unilateral approach
was started at the inferior line of the midline where the
spinous process bonds with the insertion line at the lamina.
As the thickened ligamentum flavum was resected, pressure
on the dural sac was relieved. Following the release of the
thickened flavum, the contralateral side was expanded up
to the axillary level of the foramen using Kerrison rongeurs.
Bleeding and cerebrospinal fluid (CSF) leakage were
checked after the contralateral foramen was checked with
a nerve hook. Following hemostasis, a drainage tube was
inserted in patients requiring surgery at multiple levels.

Statistical Analysis

SPSSversion 18.0was usedforall statistical analyses. Numeric
variables are presented as mean + standard deviation, and
categorical variables as a number of observations and
percentages (%). Quantitative data were compared by
student’s t-test or Mann-Whitney U test as indicated, while
12-month postoperative results were compared to baseline
conditions using the Mantel-Haenszel test. Back pain before
and after surgery (postoperative 1%, 6" and 12t months) was
compared by Wilcoxon-marked row tests.

RESULTS

Fifty-seven patients were enrolled in our study, of which 31
(54.4%) were aged 66 years or older and 26 (45.6%) were
65 years or younger. Mean age was 65.75+8.96 (46-82) and
the cohort included roughly equal numbers of females and
males (28, 49.1% vs. 29, 50.9%). All patients reported lower
back and leg pain before surgery and substantial reductions
post-surgery as measured by VAS scores (Table 1).

Before surgery, 10 patients (17.5%) exhibited neurogenic
claudication between 0 and 50 meters and 47 (82.5%)

Table 1. Visual analog scale for back and leg pain before and after surgery

VAS scores
Pain locations min max mean SD
Preoperative 7 9 7.9772 0.59971
Postoperative 1t month 2 4 2.7544 0.71418
Lower back pain
Postoperative 6" month 1 4 2.1754 0.60127
Postoperative 12" month 1 3 1.8947 0.55691
Preoperative 7 9 7.3684 0.55522
Postoperative 15t month 1 5 2.3860 0.83995
Leg pain
Postoperative 6" month 1 5 2.0175 0.81265
Postoperative 12t month 1 5 1.9298 0.75261

SD: Standard deviation, VAS: Visual analog scale, min: Minimum, Max: Maximum
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approximately 51-250 meters, while 12 months post-
surgery, only 4 (7%) demonstrated neurogenic claudication
approximately 51-250 meters, with the remaining patients
reporting pain between 250 and 1000 meters (18 patients,
31.6%) or above 1000 meters (35 patients, 61.4%). Before
surgery, 39 patients (68.4%) were identified as ASA Physical
Status grade | (healthy, lowest risk) and 18 (31.6%) as ASA-
Il (mild systemic disease). Of the total cohort, 57.9% were
diagnosedwith hypertension, 22.8% with chronic obstructive
pulmonary disease (COPD), 21.1% with diabetes mellitus
(DM), and 5.3% with congestive cardiac failure. A stroke
history was present in 12.3% of the cases. mean duration
of operation was 76.84+21.62 min (50-130 mins), average
blood loss during surgery was 59.38+23.20 mL (25-120 mL),
and the mean hospital stay was 2.49+2.23 days (1-15 days).

Twenty-nine  patients  (50.9%) received single-level
surgery, 21 (36.84%) at L4-5 and 8 (14.03%) L3-4, while 28
(49.1%) required double level, 23 (40.35%) at L3-4 and
L4-5 levels and 5 (8.77%) at L4-5 and L5-S1 levels. Neither
preoperative nor 12-month postoperative claudication
scores differed between patients requiring single-level or
double-level surgery according to the Mantel-Haenszel test
(2x2x22=1.850, p=0.174). Alternatively, the duration of the
surgery and average blood loss were significantly higher
among patients requiring double level surgery (operation
duration: 2x2x?2=33.403, p<0.001; average blood loss:
2x2x22=36.285, p<0.001) (Table 2 and 3). The duration of
hospitalization was also significantly longer in the double-
level surgery group. Among the comorbidities examined,
only COPD was significantly associated with the time of
hospitalization (Z=2.07 p=0.04).

Med J Bakirkoy 2022;18:323-329

Nine patients experienced postoperative complications
(21.05%), including 5 cases of dural injury (8.85%), 3 of
superficial wound infection (5.3%), and one case (1.7%)
of CSF fistula (requiring reoperation for repair). Only four
patients (7%) reported neuropathic pain postoperatively,
and there were no postoperative neurological deficits. Of
the 9 patients with complications, the majority were in the
double-level subgroup (7 vs. 3) including all cases of dural
tears, but the difference in the overall complication rate did
not reach statistical significance (2x2x22=0.295 p=0.148).

There were statistically significant differences in both back
pain and leg pain following surgery compared to baseline
according to the Wilcoxon-marked row test (back pain: 1¢
month Z=6.71 p<0.05, 6" month Z=6.74 p<0.05, 12" month
7=6.69 p<0.05; leg pain: 1 month Z=6.74 p<0.05, 6" month
z=6.66 p<0.05, 12" month Z=6.69 p<0.05). Further, most
patients reported good or perfect outcome according
to the MacNab classification at 12 months post-surgery,
and there was no difference in MacNab class distribution
at 12-months post-surgery between patients requiring
single- and double-level surgical correction (2x2x22=0.893,
p=0.345) (Table 4 and 5). There was also no statistically
significant difference in MacNab class distribution between
patients with or without a comorbidity.

Finally, we compared baseline condition and postsurgical
outcomes between patient subgrouped according to age
(<65 years and >66 years). The distribution of surgical sites
differed between groups. In the younger subgroup, L4-5
was the most common level (11 patients, 42.3%), followed
by L3-4 and L4-5 (9 patients, 34.61%), L3-4 (4 patients,

Table 2. Comparison of surgical duration between patients requiring single-level and double-level micro-BiDUA

Surgical duration

Total
30-60 min 61-90 min 91-130 min
Single level 18 11 0 29
Double level 1 9 18 28
Total 19 20 18 57
micro-BiDUA: Micro-bilateral decompression with a unilateral approach
Table 3. Comparison of average blood loss between patients requiring single-level and double-level micro-BiDUA
Average blood loss
Total
1-50 mL 51-100 mL 101-150 mL
Single level 27 2 0 29
Double level 3 24 1 28
Total 30 26 1 57

micro-BiDUA: Micro-bilateral decompression with a unilateral approach
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15.38%), and L4-5 and L5-S1 (2 patients, 7.69%), while in the
elderly subgroup, L3-4 and L4-5 were the most common (14
patients, 45.16%), followed by L4-5 (10 patients, 32.25%),
L3-4 (4 patients, 12.9%) and L4-5 and L5-S1 (3 patients,
9.67%). Nonetheless, there were no statistically significant
differences in either VAS back pain or leg pain scores
between the groups at any postoperative time as evaluated
by Mann-Whitney U test (back pain: 1 month Z=1.38,
p=0.17; &% month: Z=1.47, p=0.14; 12" month: Z=0.59,
p=0.56; leg pain: 1% month Z=1.06, p=0.29; 6" month
7=1.06, p=0.29; 12t month Z=0.35, p=0.73). Furthermore:
the distribution of MacNab classes at 12 months post-
surgery, the duration of the operation, and neurogenic
claudication distances did not differ between age groups
(MacNab class: Z=0.43, p=0.66; duration of the operation:
7=0.75, p=0.45; preoperative neurogenic claudication
distance: 2x2x22=1.19, p=0.27; postoperative neurogenic
claudication distance: 2x2x22=3.84, p=0.14).

DISCUSSION

With population aging, there is a growing need for surgical
procedures with greater efficacy and reduced complication
risks in geriatric patients. Many studies have reported
generally favorable outcomes using MISS techniques
compared with traditional methods, including among
geriatric patients (12,13). For instance, Giannadakis et al.
(14) reported better patient satisfaction after micro-BiDUA
than after open surgical intervention. In our study, as well,
micro-BiDUA proved equally effective and safe for patients
older than 65 compared to a younger subgroup, despite the
more frequent need for multisegment intervention.

Table 4. Distribution of MacNab classifications at 12 months
post-surgery

MacNab class # of patients %
Poor 1 1.8
Moderate 8 14
Good 33 57.9
Perfect 15 26.3
Total 57 100

Mean lower back and leg pain VAS scores were marked
reduced post-surgery (7.87+0.599 and 7.36+0.555 at
baseline vs. 1.89+0.556 and 1.92+0.752 12 months),
indicating that the surgical outcome was generally
successful. Indeed, patient satisfaction as evaluated by
the MacNab classification was 84.2% (57.9% rated good
and 26.3% as perfect) and did not differ between patients
requiring single- or double-level surgery. Similarly, Hwang
et al. (15) found substantial improvements in pain score one
year after BIDUA (from 6.91+£1.98 to 2.08+1.35) as well as
high success rates for both low back pain reduction (83.8%)
and leg pain reduction (86.3%) (15). Moreover, Oertel et
al. (16) reported that VAS improvement was maintained
for 4-10 years (6.91+1.98 before surgery to 2.44+1.60 after
surgery). Costa et al. (17) also reported an average change
in VAS score from 8.9 to 4.2 and a success rate of 87.9% for
lower back pain reduction after 30.3 months of follow-up.
However, overall results have varied across cohorts, as Yang
etal. (18) reported a satisfaction rate of only 61.9% at 3 years
post-surgery among patients of similar age to the current
study (64.1+8.9 years).

Nevertheless, the BIiDUA approach has demonstrated
consistent success in older patients. Weiner et al. (7)
reported an 87% reduction in pain at one year follow-up
and Shabat et al. (19) reported a satisfaction rate of 76%
in patients older than 80 years. Similarly, Hwang et al. (15)
found no differences in VAS scores or claudication between
younger and older age groups at an average follow-up of
6.5 months after BIDUA. Similarly, Ha et al. (20) found no
difference in efficacy between 66 and 75 years and over
75 years age groups one year after BIDUA as measured by
VAS scores and MacNab classification. Shamii et al. (21) also
concluded that BiDUA is an effective and reliable method
for elderly LSS patients.

Papavero et al. (22) reported reduced pain in 83.9% of cases
after one-yearfollow-up and a 92.2% improvementin walking
performance. In our study as well, neurogenic claudication
distance was improved substantially after surgery. While no
patient could walk 250 m without pain at baseline, 18 (31.6%)
could walk 250-1000 meters and 35 patients (61.4%) over
1000 meters at one-year post-surgery. In support of similar

Table 5. Distribution of MacNab classifications in single- and double-level surgery cases

MacNab values

Total
Poor Moderate Good Perfect
Single level 0 3 18 8 29
Double level 1 5 15 7 28
Total 1 8 33 15 57
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efficacy in geriatric patients, we found no differences in VAS
scores and severe claudication rate between age groups
one year after micro-BiDUA. Antoniadis reported that the
cases-benefitting most the following surgery could walk less
than 50 meters pain-free at baseline. This increased mobility
will undoubtedly enhance patient quality of life (23).

The surgical duration was longer and blood loss was greater
among patients requiring multilevel surgery. Nonetheless,
all procedures were completed within 130 min and almost
all patients lost less than 100-mL blood, underscoring the
safety of this procedure. Following multiple level surgeries,
routine drainage was introduced to achieve adequate
bleeding conrol, which probably increased the duration of
hospital stay compared to single-level surgeries (24). Shin
et al. (25) found that level of preoperative functionality,
presencec of DM, number of operated segments, and ASA
grade Il influenced mean hospitalization time. However,
Tanaka et al. (26) found no difference in surgical success
between single and multilevel surgeries if patient selection
was conducted carefully. They also found significantly higher
blood loss during multisegment surgeries but no difference
in blood loss per level as well as longer surgical duration but
a shorter duration per level (26). Conversely, Papavero et al.
(22) found no differences in total operation time or average
blood loss, indicating that BiDUA is a safe and effective
method for multilevel LSS, even in high-risk patients. Deyo
etal. (27) reported that mortality increased with age and was
associated with the presence of comorbidities. However, we
found no statistically significant difference in the MacNab
classification distribution between patients with and without
comorbidities.

Minimally invasive approaches have caused less severe
tissue damage, fewer intraoperative complications, and
lower blood loss, leading to shorter hospitalization. Ha et al.
(20) reported an average hospitalization stay of 8 days after
BiDUA and an average blood loss of only 30 mL. Further,
surgical durations as short as 20 min, average blood loss of
only 50 mL, and mean hospitalization times of only one or
two days have been reported, although endocrinological or
respiratory system diseases in addition to patient age may
extend postoperative hospitalization (28,29). In this study,
we found that only COPD had a statistically significant
impact on hospitalization duration.

Dural injuries have been reported in 1.1%-12% of BiDUA
cases. Similar to previous studies, dural injury was the
most frequent complication in our cohort study (8.8%), all
of which developed during multilevel surgeries (20,30).
Alternatively, incidence did not differ between the age
groups. In contrast to dural injury, CSF fistulas are relatively
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uncommon (incidence of 0%-1.5%) and the only such
case was encountered in the current study, again during
a multisegment operation (16,22,31). Apart from this
case, revision surgery was not required during the early
postoperative period. Moreover, no cases of instability or
restenosis were encountered. Thus, the total complication
rate was at the lower end of the range estimated by
Deschuyffeleer et al. (32) across postoperative periods (0%-
27%). However, our one-year follow-up is considered short-
term. These complications reported after BIDUA may be
explained by limited surgical space and difficulty seeing
critical structures (29).

Because of the retrospective study design, important
factors associated with outcome may have been excluded.
Furthermore, the small sample size precluded a detailed
comparison of specific complications between the age
groups.

CONCLUSION

Although the surgical treatment of LSS involves greater
risks in elderly patients, we found no statistically significant
difference in the complication rate between age groups
following micro-BiDUA. Our study therefore supports the
efficacy and safety of micro-BiDUA in elderly patients.
Additionally, patients reported high satisfaction even if
multiple segments required surgical repair.
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ABSTRACT

Objective: In this study, we will present you a series of lumbar disc herniation (LDH) cases of pediatric age that we had operated using the
microdiscectomy method.

Methods: Nine pediatric patients who underwent surgical treatment with microdiscectomy with the diagnosis of LDH by a single surgeon
between July 2013 and December 2018 were followed up for approximately 1 year postoperatively, and postoperative low back and leg pain
was evaluated with visual analog scale (VAS) score, and operation satisfaction at 1 year was evaluated with MacNab criteria.

Results: The mean age in our study was 14.6. In our study, five patients were operated from L4-5, four patients from L5-S1. The mean of
preoperatif VAS was 8.00+0.70, while the mean of postoperatif VAS was 2.00+0.86. The difference between VAS scores was statistically
significant (p=0.007). According to the MacNab score in all of our patients, recovery was evaluated as well and excellent.

Conclusion: Microdiscectomy is a safe and effective treatment for pediatric LDH.
Keywords: Microdiscectomy, pediatric lumbar disc herniation, MacNab

6z

Amag: Bu calismamizda mikrodiskektomi yéntemiyle opere ettigimiz pediatrik yas grubu lomber disk hernisi (LDH) olgu serisi sunulacaktir.

Gereg ve Yéntem: Temmuz 2013 ve Aralik 2018 tarihleri arasinda tek bir cerrah tarafindan LDH tanisiyla mikrodiskektomi ile cerrahi tedavi
uygulanan dokuz pediatrik hasta postoperatif olarak yaklasik 1 yil siireyle takip edilerek postoperatif bel ve bacak agrilari viziiel analog skala
(VAS) skoru ile, 1. yil da operasyon memnuniyeti MacNab kriterleri ile degerlendirildi.

Bulgular: Calismamizda hastalarimizin yas ortalamasi 14,6 idi. Bes hastamiz L4-5, dort hastamiz L5-S1 seviyesinden opere edildi. Preoperatif
VAS ortalamasi 8,00+0,70, postoperatif VAS ortalamasi 2,00+0,86 idi. VAS puanlar arasindaki fark istatistiksel olarak anlamli idi (p=0,007). Tim
hastalarimiz tarafindan MacNab skoruna gére iyilesme iyi/mikemmel olarak degerlendirildi.

Sonug: Cocukluk ¢cagi disk hernileri tedavisinde mikrodiskektomi glivenli ve etkili bir tedavi yéntemidir.
Anahtar Kelimeler: Mikrodiskektomi, cocukluk ¢agi lomber disk hernisi, MacNab
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INTRODUCTION

Lumbar disc herniation (LDH) has been defined as “the
displacement of disc material from intervertebral disc range
boundaries, regionally or focally”. Disc herniations that occur
in adulthood often develop because of degeneration. LDH
is extremely rare in children and adolescents with healthy
lumbar vertebrae and intervertebral disks. The insidance of
disc herniation in children and adolescents is approximately
0.1%-0.2%. However 0.5%-6.8% of the patients admitted
to the hospital with LDH diagnosis are in the age group of
child and adolescent. “Lumbar disc protusion under ten
years of age is very rare” this is how it is described in the
literature, and the youngest age reported is 13 months (1).
Overall, less than 10% of pediatric lower back pain cases are
caused by disc herniation, and less than half of these cases
require surgery (2,3). Although the pathophysiology of
pediatric term LDH is not fully elucidated, risk factors such
as trauma, developmental anatomical variants, and genetics
play a role in the pathophysiology of pediatric LDH (4-6). In
contrast to degenerative discs common in adults, pediatric
LDH cases have a lower resorption rate and conservative
treatment response due to their higher elasticity and higher
liquid content on a nondegenerative background. Open
discectomy was widely used until 1980 when the patients
unable to perform daily activities due to pain and had
progressive neurological deficits that do not benefit from
conservative treatment methods. After 80's, minimally
invasive surgical methods have been introduced with the
advantages of smaller incision sites, less novelization,
less bleeding, more limited surgical trauma exposure.
The minimally invasive methods used in today's pediatric
LDH treatment include microdiscectomy. In this study, we
will present you a series of cases with pediatric age LDH
operated by microdiscectomy method.

METHODS

In this series of cases: nine pediatric patients under 18 years
of age who underwent microdiscectomy operation by a
single surgeon, between July 2013 and December 2018.
Patients with LDH diagnoses that had been confirmed
by physical and neurological examination and magnetic
resonance imaging (MRI) examination and patients who did
not benefit from at least 2 months of conservative treatment
were included. Patients with an acute fracture of the spine
due to previous spinal infection or trauma, and the ones
with lumbar instability were out of the study. Data were
collected both from patient files and electronic medical
records. Written consent was obtained from a parent before
surgery. The study protocol was approved by the University

of Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training
and Research Hospital's Local Ethics Board (decision no:
2021-16-12, date: 16.08.2021).

Before the operation, demographic data including age and
gender, trauma at the onset of symptoms, heavy lifting,
family history, intense sports activity and whether there
was lower back pain-accompanying leg pain in the form of
radiculopathy was questioned. During the pre-operation
examination, straight leg lift test, lower limb weakness and
loss of sensation were recorded and lumbar MRl and in some
cases, computed tomography and dynamic radiographs
were taken if necessary before the operation to confirm
LDH level and side location. Pain was scored according to
the visual analog scale (VAS).

The operation records were reviewed for blood loss,
complications
patients were followed for a period of at least 1 year and
postoperative lower back and leg pain were graded with
the VAS score. Operation satisfaction was assessed by the
MacNab criteria one year after surgery. According to the
MacNab criteria: excellent (4): no pain, no work restrictions,
good (3): lower back and leg pain, no obstacles to work,
medium (2): occasional pain, but unable to continue his job,
bad (1): pain, the need for a second surgery (7).

and postoperative hospitalization. Al

Statistical Analysis

Statistical analysis was performed using IBM SPSS 22.0
for Windows statistical software (IBM Corp., Armonk, NY).
Statistical significance was considered as p<0.05. Descriptive
statistical methods including mean, standard deviation were
used. The Wilcoxon test was used to evaluate the difference
between pre- and postoperative VAS scores.

Surgical Technique

All patients were operated on in the prone position
under general anesthesia after preoperative prophylactic
antibiotic therapy. Before the operation, distance control
was performed using the C-arm scopy. A 1.5-2.0 cm long
skin incision was made in the middle line. The dorsolomber
fascia was opened 5 mm laterally from the midline.
Paravertebral muscles were removed from medial to lateral
by maintaining the facet capsule integrity and taking care
not to cross the lateral border of the facet without cutting
the adhesion site of the spinous process. The accuracy
of the distance was checked again with the C-arm scopy.
Caspar microdiscectomy retractor has been inserted.
Microscopically, the interlaminar distance is exposed. Partial
hemilaminectomy was performed using high-speed drill
and kerrison. To reduce postop epidural fibrosis, the nerve
root was identified by preserving the league flavum as much
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as possible. The size of the disc herniation was observed
by gently excluding the nerve root medially by avoiding
continuous ecartation. Aggressive discectomy was avoided
as reducing disc height could lead to segmental instability,
and only the extracted disc fragment was removed. If the
annular defect was large, discectomy was performed. If
the annular defect was small and the annulus was stable,
the normal disc tissue was preserved and fragmentectomy
and annuloplasty were performed. The lumbodorsal fascia
was closed subcutaneously with 2/0 absorbed suture,
with 4/0 absorbed suture under the skin, the skin closed
subcutaneously with 4/0 absorbed suture.

RESULTS

Six of our patients were girls (66.6%) and three of them were
boys (33.3%) The mean age in our study was 14.6 (+/-1)
The youngest was 13 and the eldest was 16 years old. All
of our patients were operated with a single distance LDH
diagnosis. Three patients were operated from the level of
right L4-5, two patients from left L4-5, two patients from right
and left L5-S1 with five patients from L4-5 (55%) and four
patients operated from L5-S1 (44%) (Figure 1). The average
duration of symptoms in our patients was 3.7 months. There
were trauma history in four patients (44%), heavy lifting in
three patients (33%) and family history in three patients
(33%) in lumbar disc hernia etiopathogenesis (Figure 2). All
of our patients had leg pain, 5 patients (55%) had leg pain
complaints accompanied by back pain. All of our patients
tested positive for straight leg lift test. The neurological
examination of 4 patients (44%) showed muscle weakness.
The mean duration of hospitalization was 1.4 (+/-1.6) days
(Table 1).

Med J Bakirkoy 2022;18:330-335

All of our patients had intraoperative blood loss under
50 mL. Mean preoperative VAS score was 8 (+/-1) mean
postoperative VAS score was 2 (+/-1), improvement in
preoperative and postoperative VAS score was 6. The
mean of preoperatif VAS was 8.00+0.70, while the mean of
postoperatif VAS was 2.00+0.86. According to the Wilcoxon
test, the significance of the difference between these two
averages was calculated as (2)-2,719 and the difference
between VAS preoperative and postoperative scores was
statistically significant (p=0.007). According to the MacNab
score in all of our patients, recovery was evaluated as good
and excellent (Table 2). As a complication, an early superficial
infection was observed in a patient and had recovered with
oral antibiotic treatment.

DISCUSSION

On average, 10% of children with low back pain have disc
herniation, and less than half need surgical intervention as
a treatment method (3). The ideal treatment for pediatric
LDH is controversial (8,9). Many clinicians recommend
conservative treatment as the primary treatment, except
for patients with cauda equina syndrome, patients with
rapidly developing deficits.
recommended when conservative treatment fails despite
being administered for several months. Some studies have
found that LDH in children has a lower success rate of
conservative treatment compared to adults (4,10). 25-50%
improvement was reported in pediatric LDH patients with
no neurological symptoms, who were treated conservatively
and monitored for a long time (11). 42% of the pediatric
and adolescent group who had been treated by epidural
steroid injection with the diagnosis of LDH needed surgical
treatment (12). This is explained by the fact that pediatric

neurological Surgery is

Figure 1. Fifteen years old left L5-S1 HNP; sagital T2, axial T2 and intraoperative imaging

HNP: Herniated nucleus pulposus
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Figure 2. Fourteen years old right L5-S1 traumatic disc herniation

patients are more difficult to adapt to absolute bed rest
and are probably accompanied by large annular tear when
develop after trauma. Besides, the herniated disc segment
is less degenerated compared to adults and the disc is more
difficult to absorb due to its hydration and gelatin structure
(13). In 1945, Wahren (14) published the case of a 12-year-
old gymnast girl who did not benefit from one month of
conservative treatment as the first pediatric disc hernia to
be surgically operated with the diagnosis of right L5-S1.

The mean age in our study was 14.6 (+/-1) The youngest
was 13 years old and the oldest was 16 years old. Similar
to our findings, LDH was observed in 97.5% between 13
and 18 and 2.5% under 12 (15). LDH under twelve years of
age had defined very rarely in the literature (16). No cases
operated under 12 years in our series. During the last 30
years, only 8 surgical cases under 10 years of age have been
published (17).

Table 1. Socio-demograpic and clinical variables

In our study, 6 of our patients were female (66.6%) and 3
(33.3%) were male. Similar to our results, McAvoy et al. (18)
reported that 111 of 199 pediatric patients (55.8%) who
underwent microdiscectomy were reported as girls. Another
series of pediatric cases that underwent lumbar discectomy
reported 58% of the patients as girls (19). While girls undergo
puberty and hence, the growth rate peaks between 11 and
15 years old, this process is between 13 and 17 years old for
boys. Bone and ligaments mature earlier in women. Here, it
has been emphasized that LDH is more common in female
patients due to early onset of degeneration than in males
by completing maturation at an early age. In our study, LDH
etiopathogenesis had trauma in four patients (44%), heavy
lifting in three patients (33%) and family history in three
patients (33%). The rate of trauma history in patients with
childhood LDH varies between 8% and 82% in the literature
(20). In some studies, it has been stated that trauma is not the
main factor, but it increases the current disease and makes
it symptomatic (21,22). 13%-57% of pediatric cases reported
that there was also LDH in their first degree family members.
In a study by Theodore et al. (23), 80% of childhood disc
hernias had mutations in the structure that encode collagen.

In our study, five patients were operated from L4-5 (55%) to
four patients from L5-S1 (44%). A study by Raghu et al. (17)
reported that LDH in children and adolescents treated with
surgery was frequent (52%) at levels L4-5 and (41%) L5-S1
(19). In-wide sample follow-up studies, L4-5 levels (60.3%),
L5-S1 (42.7%) and L3-4 (9.5%) were indicated in order of
frequency (20). The most commonly affected distance in the
adult age group has been reported as L5-S1 (24).

In our study, while all of our patients had leg pain, five
patients (55%) complained of lower back pain. Ozgen et
al. (25) reported that 88% of patients had low back pain,

Age Gender  Level Side Cause FH SLLT Zne?fz:e Pain locazition Pain duration HS/day
13 F L4-5 R TH - 10 Leg 6m 2
16 F L5-S1 L HL - 20 Leg + Back 3m 2
15 M L5-S1 R HL - 45 PF 4/5 Leg 3m 1
14 F L4-5 L TH - 30 EHL 4/5 Leg + Back 2m 2
16 F L4-5 L HL + 30 EHL 4/5 Leg 5m 1
14 F L5-S1 R + 45 Leg 6m 1
15 M L4-5 R + 30 Leg + Back 4m 1
15 F L5-S1 L TH - 30 Leg + Back 3m 1
14 M L4-5 R TH - 45 DF4/5 Leg + Back 2m 2

F:Female, M: Male, R: Right, L: Left, HL: Heavy lifting, TH: Trauma history, FH: Family history, m: Month, SLLT: Straight leg lift test, HS: Hospital stay
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Table 2. Preoperative and postoperative VAS and MacNab
scores

VAS Preop VAS Postop MacNab
9 2 4
8 2 3
8 3 3
8 2 3
8 3 3
7 1 4
8 1 4
9 3 3
7 1 4

VAS: Visual analog scale

whereas 35% had sciatic pain spread. McAvoy et al. (18)
reported that 98.0% of cases were referred by radicular pain
with 66.3% lower back pain.

In our study, muscle weakness was detected in 4 patients
(44%) who tested positive for straight leg lift test during
neurological examination. In patients with low back pain
and radiculopathy, the sensibility of this test was found to
be higher than expected in the pediatric age group (26). In
the adult age group, it has been reported that the sciatic
nerve, which is less mobilized due to peridural adhesion, is
important in the formation of pain in the straight leg lift test
(27). McAvoy et al. (18) evaluated the straight leg lift test as
98.9% positive in their study in the Pediatric Group. Older
patients have less mobile sciatic nerves, related to peri-
dural fibrotic adhesions, which are thought to be important
for pain generation on straight leg raising (18).

About 90% of symptomatic disc herniation occurs at
vertebra levels L4-L5 and L5-S1. Disc herniation in L4-L5
most commonly affects the L5 nerve root. The weakness
of the extensor hallusis longus muscle can be seen with L5
nerve root compression. Sensory abnormalities can be seen
in the dorsal part of the foot. There was no deep tendon
reflex associated with the L5 nerve root. The S1 nerve root
is most commonly affected by disc herniation in L5-S1.
S1 nerve root compression can cause plantar flexion and
eversion of the ankle to weaken. The Achilles tendon reflex
must be tested because S1 is an indicator of nerve root
function. Cahill et al. (15) found lower limb motor weakness
in 26% of patients, decreased sensation in 41%, and deep
tendon reflex loss in 22%. In the study by McAvoy et al. (18),
sensory changes were reported as 32%, lower limb motor
weakness, and loss of deep tendon reflexes as 19.0% and
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18.5%, respectively. Raghu et al. (17) had determined motor
deficits loss to be 43%.

In our study mean preoperative VAS score was 8 (+/-1) mean
postoperative VAS score was 2 (+/-1). Mean improvement
in VAS score in the postoperative first year was found to
be. All of our patients in post-operative first year rated their
improvement as good/excellent. The recovery and long-
term prognosis in pediatric patients is much better than
in adults (27). Celik et al. (28) compared 32 pediatric and
adult patients who underwent lumbar microdiscectomy.
It has been reported that a significant decrease in pain
in the pediatric group in the short- and long term follow-
up furthermore, reherniation and postoperative epidural
fibrotic changes were reported to be higher in the adult
group (28). In a Swedish study, it was shown that leg and
back pain was significantly reduced in the pediatric group
after surgery compared with adults at 1 or 2 years of follow-
up (average =1.7 years) (29). In 2019, a study by McAvoy
et al. (18) also reported surgical satisfaction as good and
excellent in 90% of 199 pediatric cases.

The mean duration of hospitalization in our study was 1.4
(+/-1.6) days. Intraoperative blood loss in all our patients
was under 50 mL. An early superficial infection in a patient
who had been treated with oral antibiotics. Perioperative
(1.0%),
microdiscectomy applied in the pediatric age group are rare
in the literature. Studies show (17,26) low rates of deep and

and postoperative (2.6%) complications with

superficial infection in pediatric degenerative spine surgery
(<1%) and minimally invasive techniques are associated with
lower infection rates than open surgery (30).

CONCLUSION

Childhood disc hernias are a fairly rare clinical condition.
If there is a significant and/or progressive neurological
deficit and no response with conservative treatment,
microdiscectomy is a safe and effective treatment.
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ABSTRACT

Objective: Pituitary adenomas are detected incidentally in some cases of childhood growth hormone deficiency. Growth hormones may affect
tumor growth. This study analyzed the reliability of growth hormone therapy in patients with non-functioning pituitary adenomas.

Methods: The study group included 16 hypopituitary patients with incidentally detected non-functioning pituitary adenoma and treated with
recombinant growth hormone. Age- and sex-matched 16 healthy children with incidental pituitary adenoma detected during investigation of
chronic headache were selected as the control group. The data of the two groups were retrospectively reviewed and compared regarding the
change in adenoma size over time.

Results: Changes in adenoma size in the patient and control groups were -0.1 (-0.8-0.3) mm and -0.1 (-0.5-0.3) mm, respectively (p=0.664).
Adenoma size growth was detected in 3 patients in the patient group and 5 patients in the control group (p=0.685).

Conclusion: Our data suggest that recombinant growth hormone therapy does not produce pituitary adenomas, and thus its use is safe in
growth hormone deficient children with incidentally detected non-functioning pituitary adenomas.

Keywords: Growth hormone therapy, pituitary adenoma, pediatric endocrinology

oz

Amag: Hipofiz adenomlari ¢ocukluk ¢agi bilylime hormonu eksikligi olan bazi olgularinda tesadiifen saptanir. Blylime hormonu timér biyimesini
etkileyebilir. Bu ¢alisma, non-fonksiyone hipofiz adenomu olan hastalarda blyiime hormonu tedavisinin givenilirligini analiz etmektedir.

Gereg ve Yontem: Calisma grubuna, insidental olarak saptanan ve non-fonksiyone hipofiz adenomu olan ve rekombinant blyiime hormonu ile
tedavi edilen 16 hipopitlitarizmli hasta dahil edildi. Kronik bas agrisi incelemesi sirasinda insidental olarak hipofiz adenomu saptanan yas ve
cinsiyet agisindan uyumlu 16 saglikli cocuk kontrol grubu olarak secildi. iki grubun verileri geriye déniik olarak incelendi ve adenom boyutunun
zaman icindeki degisimi karsilastirild.

Bulgular: Hasta ve kontrol gruplarinda adenom boyutundaki degisiklikler sirasiyla -0,1 (-0,8-0,3) mm ve -0,1 (-0,5-0,3) mm idi (p=0,664). Hasta
grubunda 3, kontrol grubunda 5 hastada adenom boyutunda bilyiime saptandi (p=0,685).

Sonug: Verilerimiz rekombinant biyime hormonu tedavisinin hipofiz adenomlarini biyiitmedigini ve bu nedenle insidental olarak saptanan non-
fonksiyone hipofiz adenomu olan biyitime hormonu eksikligi olan ¢ocuklarda kullaniminin gtivenli oldugunu géstermektedir.
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INTRODUCTION

Recombinant growth hormone (rGH) therapy is used for
treating short stature resulting from GH deficiency or other
diseases during childhood (1). The causes of GH deficiency
include space-occupying lesions and structural defects of
the pituitary, and so pituitary magnetic resonance imaging
(MRI) is used as a routine part of etiological evaluation
before treatment (2). Pituitary adenomas are incidentally
detected at a rate of 0.5%-20.3% in cases of childhood GH
deficiency (3,4). GH is a mitogenic agent, that increases the
levels of insulin-like growth factor-1 (IGF-1). This, in turn,
raises concerns about its potential to be involved in tumor
development and tumor growth (5). There are few data on
the effect of rGH treatment on pituitary non-functioning
adenoma (NFA) in children (4). This study examines the effect
of rGH therapy on adenoma sizes in children diagnosed
with GH deficiency.

METHODS

We retrospectively reviewed the file records of 87 patients
who presented to the pediatric endocrinology outpatient
clinic between 2011 and 2021 due to short stature, and that
were diagnosed with GH deficiency. NFA was detected in
the pituitary MRI of 16 patients. Age- and sex-matched 16
healthy children with incidental pituitary adenoma detected
during investigation of chronic headache were selected as
the control group.

rGH treatment was given to the patient group at a dose
of 29.8 (26.3-33.5) pg/kg/day. IGF-1 levels were between
+1 standard deviation score (SDS) and + 2 SDS during
the treatment periods. Diagnoses of GH deficiency were
established on the basis of short stature (height SDS <-2),
growth rate SDS <-1 and a low level of IGF-1 for the child’s
age; and a low response (peak GH <10 ng/ml) to two
GH provocation tests (L-dopa and clonidine). All patients
underwent a pituitary MRI (Magnetom Amira, Siemens
Medical Systems, Forcheim, Germany) before starting
GH therapy. The pituitary MRI examination involved the
measurement of the anteroposterior long diameter on the
sagittal T1-weighted sequence (Figure 1). In the patient
group and control group, all patients had microadenoma
(<10 mm). For all cases, other anterior pituitary functions
were evaluated by measuring the levels of IGF-1, IGF-
binding protein 3, prolactin, adrenocorticotropic hormone
(ACTH), cortisol, free thyroxine (fT4) and thyroid-stimulating
hormone (TSH). The control pituitary MR images of the
patient group and control group were reviewed, and
changes in the size of the pituitary adenomas were
recorded. The adenoma sizes in all patents were measured

and compared before, and during the final treatment, by
the same experienced radiologist. Approval for this study
was obtained from the Van Yuziincl Yil University Clinical
Research Ethics Committee (decision no: 2019/17-13, date:
06.12.2019).

Statistical Analysis

Statistical analyses were performed using the SPSS
software version 15. Descriptive analyses were presented
using medians and interquartile range due to the small
number of cases. The Mann-Whitney U test was used to
compare adenoma sizes at baseline and follow-up between
the patient and control groups. Fisher's Exact test was
conducted to compare the ordinal variables between
groups. Also, the Wilcoxon test was used to compare the
change in adenoma size between baseline and follow-up in
each one group. A p-value of less than 0.05 was considered
a statistically significant result.

RESULTS

NFA was detected in 16 (18.3%) of 87 patients diagnosed
with GH deficiency. In the patient group, 5 patients had
multiple pituitary hormone deficiency (3 patients had GH-
TSH; 1, GH-TSH-gonadotropin; and 1, panhypopituitarism).
The remaining 11 patients had isolated GH deficiency. In the
patient group with multiple pituitary hormone deficiency,
screening of PROP1, POUTF1, HESX1, LHX3, LHX4, and
OTX2 genes did not show any pathogenic variation. As
shown in Table 1, there were no statistically significant
differences between the patient and control groups
regarding age, gender, location of pituitary adenoma,
follow-up duration, and adenoma sizes at baseline and
follow-up. The median treatment duration was 3.1 (1.4-5.0)
years in the patient group. The median durations of interval
between first and last MRl were 1.2 (0.8-3.9) and 1.6 (1.0-2.3)
years in patient and control groups, respectively (p=0.649).
Changes in adenoma size in patient and control groups
were -0.1 (-0.8-0.3) mm and -0.1 (-0.5-0.3) mm, respectively
(p=0.664). Comparisons of adenoma sizes between baseline
and follow-up in each one group showed no statistically
significant difference. Adenoma size growth was detected
in 3 patients (19%) in the patient group and 5 patients (31%)
in the control group, but this difference was not statistically
significant (p=0.685).

DISCUSSION

Replacement therapy is commonly used in children with GH
deficiency, although concerns have been raised about the
safety of GHs due to their potentially stimulating effect on
tumor growth (6).
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Figure 1. Pituitary MRI anterior-posterior image. A: before growth hormone therapy (10.2 mm), B: 1 year after growth hormone therapy (8.6 mm)

MRI: Magnetic resonance imaging

Table 1. Demographic data, and pituitary adenoma sizes at baseline and during follow-up

Patient group (n=16) Control group (n=16) p-value

Age (years) 13.6 (10.7-14.5) 13.0(12.2-15.4) 0.564
Gender (F/M) 6/10 7/9 0.719
Location of pituitary adenoma (C/R/L) 10/3/3 11/2/3 0.884
Duration of GH treatment (years) 3.1(1.4-5.0) - -

Interval between first and last MRI (years) 1.2 (0.8-3.9) 1.6 (1.0-2.3) 0.649
Adenoma size at baseline (mm) 5.0 (3.5-5.1)* 4.3 (2.8-5.6)* 0.445
Adenoma size at follow-up (mm) 4.9 (3.5-5.6)* 4.3 (2.4-5.3)* 0.564
Change in adenoma size over time (mm) -0.1 (-0.8-0.3) -0.1 (-0.5-0.3) 0.664
Ratio of growing adenoma in size (%) 19 31 0.685

Data were presented using medians and interquartile range. *Comparisons of adenoma sizes between baseline and follow-up showed p-values of 0.22 and 0.795

in patient and control groups, respectively.

F: Female, M: Male, C: Central, R: Right, L: Left, MRI: Magnetic resonance imaging, GH: Growth hormone

NFAs can be detected on pituitary MRIs performed before
GH therapy. Therefore, the possibility of GH therapy to
enlarge concomitant pituitary adenoma is also of concern.
Our study showed that GH therapy did not exert such an
enlargement effect on concomitant pituitary adenoma size.

There have been very few studies addressing the effects
of the GH treatment on adenoma size in childhood (4). In
the study by Derrick et al. (4), the lesions did not grow after
treatment in children with pituitary microadenoma who
were treated with rGH and most of them were not observed
on repeat imaging. In that study, the patient group was not
compared with a control group that did not receive GH
treatment. Additionally, it was reported that 17% of the
patients did not start treatment because of the detection
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of NFA (4).
disadvantages such as influencing the decision to initiate

Nonfunctional adenomas have potential

rGH treatment and patient/parent anxiety. Our study makes
an additional contribution to the limited studies conducted
on the effects of rGH treatment on NFA in children, and to
the existing knowledge because it is a case-control study.

Basic research has shown that GH and IGF-1 are likely to
play a role in tumor development and growth through
cell proliferation and apoptosis regulation (6). Because
of these effects of GHs, several studies have been
conducted, but mostly with adults, regarding its reliability.
The adult studies evaluating the effect of GH therapy,
especially in NFA patients, were unable to establish any
tumor growth or increased frequency of recurrence (6-9).



Celebi Bitkin et al. Growth Hormone Therapy in Pituitary Adenomas

Buchfelder et al. (8) conducted a retrospective case control
study to investigate the safety of GH in patients with NFAwho
were treated surgically. The authors identified no significant
increase in tumor growth between the patients treated with
GH and a control group who underwent no such treatment
(8). Amold et al. (7) evaluated the effect of GH therapy on
tumor recurrence in 130 NFA patients who were treated
only surgically and followed up at a single center. Tumor
progression was noted in 35% of 23 patients undergoing
GH therapy, and 36% of the 107 patients receiving no
such therapy. Accordingly, the authors concluded that GH
therapy did not cause progression (7). A previous meta-
analysis of adults reported 10%-spontaneous growth
of pituitary microadenomas (10). Previous adult studies
investigating the effect of GH therapy on NFAs found them
to contain more confusing factors (growth and pressure
effects of NFA in advanced age and the development of
other hormone deficiencies, possibility of surgical operation
and radiotherapy due to pressure effects, etc.) compared to
the pediatric patient group. We believe that the said study
would provide more objective information on the pediatric
patient group. The data in this study support the claim that
GH therapy does not enlarge pituitary adenomas.

epidemiological,
postmortem and radiological study data to estimate
the prevalence of pituitary adenomas and reported an
estimated prevalence of pituitary adenoma of 16.7% for
the general population (11). A study of adults reported
prevalence of microadenomas varying between 10% and
31.1% (10). Hirsch et al. (12), in turn, found microadenomas
in 29% of children. A study by Derrick et al. (4) identified
microadenomas in 20.3% of 261 patients with detected
GH deficiency. A review of the Pfizer International Growth
Database (KIGS database) examined 15,000 patients and
identified pituitary microadenoma in 0.5% of the patients
with GH deficiency (3). In this study, pituitary microadenomas
were found in 16 (18.3%) of the 87 GH deficiency patients
being followed up by our clinic. Our study presents new
data on the incidence of microadenomas on pituitary MRIs
of children with GH deficiency, and supports the study by
Derrick et al. (4), which reported a relatively high rate. There
is no clear difference in the prevalence of pituitary adenoma
between the general population and GH deficiency patients.
Nevertheless, the necessity to initiate treatment in patients
with GH deficiency makes the pituitary adenoma more of a
concern than it is for the general population (4). Therefore,
in our study, we assessed whether such a concern is justified
and observed that rGH treatment did not enlarge the size of
pituitary adenomas and can be safely used in children with
hypopituitarism and NFA.

A previous meta-analysis  used

Typical findings of microadenoma on a pituitary MRl include
abnormal signal intensity on unenhanced images and
delayed contrast enhancement after contrast administration
(12). When a microadenoma is detected, the clinician
must determine whether or not the tumor is functional.
Functional microadenomas secrete extreme number of such
pituitary hormones as, mostly, prolactin, and less frequently
ACTH or GH (13,14). None of the children in the patient
and control groups had any clinical signs of hormonal
hyperfunction, and laboratory data showed that there was
no hypersecretion of prolactin or ACTH. That said, NFAs
may, theoretically, lead to hormone deficiencies through
their mass effect on the adjacent pituitary tissue (13,14).
Microadenomas are usually confined to sella turcica, and
therefore, do not create a mass effect that can be detected
through visual changes or other symptoms. Derrick et al. (4)
demonstrated that pituitary microadenomas are common
in cases of childhood GH deficiency; however, they are
usually not the cause of the GH deficiency in childhood. In
this study, most adenomas being microadenomas (<1 cm),
their localization (not pressuring the stalk) and the lack of
any identifiable visual changes gives the impression that it
is not a prominent etiological factor.

The limitations of this study relate to its retrospective and
the small number of cases.

CONCLUSION

As a result, this study identified non-functioning pituitary
adenoma in 18.3% of children with GH deficiency. No
significant difference was established in existing adenoma
sizes after GH therapy. When the changes in adenoma size
in both groups were compared, there was no significant
difference. These data support the suggestion that GH
therapy is safe in children with detected NFA, although
there is a need for prospective randomized studies involving
a larger number of cases.
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ABSTRACT

Objective: The aim was to investigate the relationship between idiopathic sudden sensorineural hearing loss (ISSHL) and male sexual dysfunction
(SD).

Methods: Nineteen ISSHL patients were included in the patient group. The control group consisted of nineteen healthy subjects. The pure
tone mean (PTM) was determined by averaging the hearing thresholds (250, 500, 1,000, 2,000, 4,000, and 8,000 Hz). Male SD was assessed
using the International Index of Erectile Function (IlEF)-5 survey. IIEF-5 items are grouped as the first 4 (IIEF-5_, ) and the final item (IIEF-5_,).
Intratympanic steroid treatments were administered on the 1<, 39, 5%, 7% 14% and 30" days of ISSHL diagnosis. Twenty sessions of hyperbaric
oxygen therapy were applied to the patients starting from the first day of diagnosis. On the 180" day of the study, patients with hearing gain of
less than 15 dB and a PTM value of less than 75 dB were considered treatment failures. The questionnaires of the patients who were successful
with the treatment were repeated. The obtained data were analyzed statistically.

Results: Pre-treatment IIEF-5 and IIEF-5_, , scores were significantly lower than those of the control group (p<0.05). Post-treatment IIEF-5 and
IIEF-5,, o, scores were significantly higher than the pre-treatment scores (p<0.05). Erectile dysfunction (ED) suspicion in the IIEF-5 questionnaire
results was significantly higher in ISSHL patients (p=0.002). For ISSHL patients, ED suspicion was significantly lower in the post-treatment period
compared in the pre-treatment period (p=0.002).

Conclusion: ISSHL may be accepted as a risk factor for SD. ISSHL can affect sexual life and therefore quality of life.

Keywords: Erectile dysfunction, hearing loss, sensorineural, questionnaires, recovery of function, male, sexual dysfunction, physiological
oz

Amag: Bu calismanin amaci idiyopatik ani sensérinéral isitme kaybi (ISSHL) ile erkek cinsel islev bozuklugu (SD) arasindaki iliskiyi arastirmaktir.

Gereg ve Yéntem: Calismanin hasta grubuna 19 ISSHL hastasi dahil edildi. Kontrol grubu 19 sagdlikli bireyden olusturuldu. Saf ton ortalamasi
(PTM), isitme esiklerinin (250, 500, 1.000, 2.000, 4.000 ve 8.000 Hz) ortalamasi alinarak belirlendi. Erkek SD, Uluslararasi Erektil Fonksiyon indeksi
(IIEF)-5 anketi kullanilarak degerlendirildi. IIEF-5 maddeleri ilk 4 (IIEF-54, ,,) ve son madde (NEF-5,,) olacak sekilde gruplandirildi. ISSHL tanisinin
1., 3., 5., 7., 14. ve 30. glinlerinde intratimpanik steroid tedavisi uygulandi. Hastalara taninin ilk giiniinden itibaren 20 seans hiperbarik oksijen
tedavisi uygulandi. Calismanin 180. gliniinde isitme kazanci 15 dB'nin altinda ve PTM degeri 75 dB'nin altinda olan hastalar tedavi basarisizligi
olarak kabul edildi. Tedavisi basarili olan hastalarin anketleri tekrarlandi. Elde edilen veriler istatistiksel olarak analiz edildi.

Bulgular: Tedavi 6ncesi lIEF-5 ve IIEF-5, , puanlari kontrol grubuna gére anlamli derecede dlisliktii (p<0,05). Tedavi sonrasi lIEF-5 ve lIEF-5_, .,
puanlari tedavi dncesine gére anlamli derecede yiiksekti (p<0,05). IIEF-5 anket sonuglarina gére erektil disfonksiyon (ED) stiphesi olan denek
sayisi ISSHL hastalarinda anlamli olacak sekilde daha yiiksekti (p=0,002). ED siiphesi olan ISSHL hastasi sayisi tedavi 6ncesi déneme gore tedavi
sonrasi ddnemde anlamli olacak sekilde daha dustiktii (p=0,002).
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Sonug: ISSHL, SD icin bir risk faktori olarak kabul edilebilir. ISSHL cinsel yasami ve dolayisiyla yasam kalitesini etkileyebilir.

Anahtar Kelimeler: Erektil disfonksiyon, isitme kaybi, sensérindral, anket calismasi, fonksiyonun geri kazanilmasi, erkek, cinsel islev bozuklugu,

fizyolojik

INTRODUCTION

Idiopathic sudden sensorineural hearing loss (ISSHL) is
defined as a rapid-onset acute hearing loss of at least 30
decibels at three consecutive frequencies occurring over
a 3-day (72 h) period, with no identifiable cause (1,2). The
incidence in different studies has been determined as 11-77
per 100,000 people per year (3). Although there is no definite
known cause of this disease, which can cause hearing loss
of varying severity, ranging from mild to total loss, viral
infections, vascular disorders, immune-mediated reactions,
autonomic nervous system-related diseases, and cochlear
membrane rupture are included in the pathogenesis of
ISSHL (1-4). ISSHL is associated with different system
diseases and affects the quality of life (Qol) of patients (4).

Male sexuality, a dynamic and sophisticated process, is an
important part of the QoL (5,6). Male sexual dysfunction
does not describe a single condition. It is a disorder that
occurs in at least one of the basic male sexual functions
such as desire, male sexual arousal, erection, orgasm, and
ejaculation (5). Erectile dysfunction (ED), one of the most
common male sexual disorders, is defined as the inability
to achieve and/or maintain an adequate penile erection for
sexual activity (6). Penile erection is affected by many factors,
such as hormonal, neurogenic, vascular, and psychogenic
factors (6,7). Various methods have been used to measure
the presence and severity of ED. The International Index
of Erectile Function (IIEF) questionnaire is a 15-item self-
report survey that has become the primary method in ED
studies (8). The IIEF-5 questionnaire is a variant of the IIEF
developed for the same purpose that can be administered
in a shorter time (9).

ED is associated with different diseases. The frequency of
ED increases with chronic diseases, such as chronic lung
diseases, endocrine diseases, cardiovascular diseases, and
psychiatric disorders (10). However, the presence of ED is
an early warning of coronary artery and peripheral vascular
diseases (11). A disease associated with ED is ISSHL (12,13).
Although there are limited studies on this relationship in the
literature, in a study conducted to examine the relationship
between ED and ISSHL, the incidence of ED in ISSHL
patients was 1.96 times higher than in patients without this
disease (12).

This study investigated the frequency of ED in men with
ISSHL and the response of ED to ISSHL treatment in these
men, prospectively.

342

METHODS

This prospective-case control study was conducted on
patients and volunteers between November 2021 and
May 2022 with the confirmation of the istanbul University-
Cerrahpasa, Cerrahpasa Faculty of Medicine Clinical
Research Ethics Committee (decision no: 177948, date:
08.09.2021). All individuals signed an informed consent
form.

Populations, Inclusion, and Exclusion Criteria

All subjects of this study applied to the Otorhinolaryngology
Departments of Cerrahpasa Faculty of Medicine Hospital
and University of Health Sciences Turkey, Istanbul Haseki
Training and Research Hospital. Married and sexually
active male patients with ISSHL and healthy volunteers
were included in this study. The control group consisted of
sexually active healthy men. Patients with unilateral sudden
idiopathic sensorineural hearing loss were included in the
study group. All the patients in this study applied within the
first 3 days of the onset of hearing loss.

Exclusion criteria were determined to include conditions
that may be risk factors for sexual dysfunction: being over
50 years of age, obese (body mass index >30), alcohol-
dependent, smoker; having a history of mental, sexual, and
psychiatric disorders, chronic disease and atherosclerosis
(14). Additionally, the individuals under 18 years of age, the
individuals with acute or chronic infection in the affected
ear, the individuals with a history of ear surgery, the
patients whose etiologic cause of sudden hearing loss was
determined during the study period and the individuals who
regularly used any drug in the past 3 months were excluded
from the study.

One of the aims of this study was to investigate the effect
of SSHL treatment on sexual dysfunction. Therefore, in the
pure tone audiometry (PTA) test, a gain of more than 15
dB on the average of 6 frequencies was determined as the
treatment success criterion (15). The patients who could not
achieve this success with treatment in the 6" month of the
disease were excluded from the study.

Sample Size and Sampling Technique

The minimum (min) number of subjects was calculated
based on the study of Bakir et al. (16). The min subject
number was determined as 19 for each group with a 95%
confidence interval (5% acceptable error).
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In this study, a stratified sampling method was used.
People who applied to our clinic every day were divided
into 2 subgroups; the patients with SSHL and people with
normal hearing. Four participants were randomly selected
every day from these layers using a computer program. The
individuals having any exclusion criteria for the study were
excluded from the subgroups.

Procedures and Data Collection

Study Design

Day O (initial): Detailed anamnesis of the participants
were taken. The full-otorhinolaryngological examination,
audiological tests, blood tests, and imaging tests for the
etiology of sudden hearing loss were performed. Patients
with sensorineural hearing loss of more than 30 decibels
for at least 3 consecutive frequencies were included in the
study group. The pure tone mean (PTM) was determined
by averaging the hearing thresholds at frequencies of
250, 500, 1,000, 2,000, 4,000, and 8,000 Hz. The healthy
individuals who the normal audiological test was included in
the control group. The treatments of ISSHL were arranged.
IIEF-5 questionnaires were administered to the participants.

Day 180 (6t month): The PTA tests and questionnaires of
the patients were repeated. Patients with hearing gain of
less than 15 dB and a PTM value of less than 75 dB were
considered treatment failures (17). Patients who did not
achieve success with the treatment were excluded from the
study.

Methods

Clinical Examinations

The full-otorhinolaryngological was examined using 0° and
70° endoscopes by the first otorhinolaryngology specialist.
Patients whose anamnesis and tuning fork tests were
compatible with sudden hearing loss were referred to the
audiology department.

Audiological Tests

Patients from the clinic were sent to the audiology
department for audiological tests without specifying their
clinical presentations. PTA tests were performed blindly in
the same center, in the same cabin, by the same person with
the same device.

Laboratory Tests

A complete blood count was performed on each patient.
Enzyme-linked immunosorbent assay test was applied for
evaluating viruses that may be involved in SHL etiology
cytomegalovirus,  Epstein-Barr

(varicella-zoster  virus,

virus, hepatitis B virus, hepatitis C virus, mumps, rubella,

herpes simplex virus 1 and 2). A full-biochemistry panel
was examined, including biochemistry parameters for
kidney functions, liver functions and thyroid functions,
coagulometry parameters, C-reactive protein (CRP), glucose
and HbA1C, anions, and cations.

Radiologic Tests

Brain magnetic imaging (1.5 Tesla) with
gadolinium was performed on each patient for etiologic
investigation. Evaluation of the acquired images was made

resonance

by the same expert radiologist.

The Survey

The quality of sexual life was examined using the IIEF-5
questionnaire. The IIEF-5 questionnaire is frequently used
to evaluate male sexual function. This survey consists of
5 questions, the first 4 questions are for ED and the last
question is for sexual satisfaction (18). All questions were
scored from 1 to 5 according to the degree of dysfunction
(5= no dysfunction, 4= mild dysfunction, 3= mild-to-
moderate, 2= moderate, and 1= severe). More detailed
investigations should be conducted with the suspicion of
ED in people with a questionnaire score of 21 or less. The
low scores indicate higher grades of dysfunction (2,18).

The questionnaire was administered to the patients
blindly, without knowing the participant’s group, by the
second male otorhinolaryngology specialist within 15 min.
Additionally, the IIEF-5 questionnaire was grouped into the
first 4 questions (Q1-Q4) and the last question (Q5). The
initial (pretreatment) and 6" month (posttreatment) IIEF-5
scores, the first 4 questions (IlEF-5_, ,) scores, and the last
question (IIEF-5.,) scores of the control group and SSHL
patients were determined. Additionally, the number of
subjects with suspected ED in the study groups according
to the results of the questionnaire was also determined.

The Treatments

All patients received a combination of intratympanic steroid
(ITS) therapy and hyperbaric oxygen therapy (HBOT). On
the 15, 3d, 5 7t 14% and 30" days of ISSHL diagnosis, 6
doses of ITS treatment were administered once a day.

HBOT was applied at 2.5 atm pressure for 2 h a day
for 20 sessions, starting from the first day of diagnosis.
Intratympanic injections were performed using a binocular
otology microscope. Cotton impregnated with lidocaine
(Xylocaine 10 mg/dose spray) was placed over the tympanic
membrane of the affected ear. After 10 min, the patient was
positioned in the supine position. The head was rotated 45
degrees toward the unaffected ear. Cotton was removed
from the external ear canal and visualization was achieved
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to see the 4 quadrants of the tympanic membrane. First, a
perforation located in the anterior superior quadrant of the
tympanic membrane was created using a 27 gauge needle.
Then, 1-mL dexamethasone (8 mg/2 mL) was delivered to
the middle ear by puncture in the anterior inferior quadrant.
After the injection, the patient remained in the same
position and avoided speaking, yawning, and swallowing
for 20 min.

Statistical Analysis

The calculation of the minimal subject number was
performed using the G*Power program version 3.1 (19).
SPSS Version 22.0 (SPSS Inc., USA) was used for statistical
analysis. Normal distribution and homogeneity of data were
analyzed with the Kolmogorov-Smirnov test and Levene’s
tests, respectively. Mann-Whitney U test, Wilcoxon signed-
ranks test, and Pearson chi-square test were used in the
statistical analysis of the survey results. The significance
level was set as a p-value less than 0.05 (p<0.05).

RESULTS

Forty-four SSHL patients were included in this study, and
19 (43.18%) of them formed the study group in accordance
with the study criteria. The study group consisted of 12
(63.2%) male and 7 (36.8%) female patients, and the control
group consisted of 9 (47.4%) male and 10 female (52.6%)
participants. There was no difference between the groups in
terms of subject gender (Pearson chi-square test, p=0.328).
The mean ages of the groups were 34.53+7.48 [median=
31, min: 24-maximum (max): 46] for the SSHL patients and
30.95+8.74 (median= 31, min: 18-max: 48) for the control
group. No significant difference was found between the
groups in terms of subject age (Mann-Whitney U test,
p=0.236).

In the PTA result analysis, the initial PTM of the patients
was 48+16.479 (min: 30-max: 90) dB. In the 6" month, the
PTM was 24.368+17.676 (min: 2-max: 70) dB. In the patients,
mean gain with treatment was 23.632+7.522 (min: 15-max:
40) dB (Figure 1).

In the evaluation of survey results, the initial IEF-5 and IIEF-
54104 SCOTes of the patients were significantly lower than
those of the control group (p=0.003, p=0.003, respectively).
The initial IIEF-5, scores of patients were lower than that
of the control group. However, there was no significant
difference between the groups in terms of the IIEF-5_ scores
(0=0.937). The 6" month IIEF-5 and IIEF-5_, .,
patients were significantly higher than the initial scores
(0=0.034, p=0.016). The 6"-month IIEF-5_, score was higher
than the initial score. However, no significant difference was

scores of the
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found between the groups in terms of the IIEF-5_, scores
(p=0.157). In the comparison of the post-treatment IIEF-5
survey results of SSHL patients with the IIEF-5 survey results
of the control group, no significant difference was found
between the groups (p>0.05) (Table 1).

In the IIEF-5 survey results, ED was suspected in 8
patients (42.1 %) in the control group, 17 patients (89.5%)
in pretreatment ISSHL patients, and 8 patients (42.1%)
in posttreatment ISSHL patients. When the groups were
examined according to the presence of ED suspicion in the
[IEF-5 questionnaire results, it was seen that the frequency
of ED suspicion was significantly higher in ISSHL patients
compared to the control group (p=0.002). After ISSHL
treatment, the number of patients with suspected ED was
significantly less compared to the pre-treatment period
[Pearson chi-square test, value =9.471; degrees of freedom
(df)=1;, p=0.002] and the significant difference between
pretreatment ISSHL patients and the control group
disappeared with ISSHL treatment (Pearson chi-square test,
value=0.000; df=1; p=1.000) (Table 2).

DISCUSSION

SSHL is a complex and controversial disease with its
pathophysiology. Despite all advances in medicine, the
cause of the disease cannot be determined in 90% of SSHL
patients and it is called ISSHL (20). Idiopathic SSHL is related
to many diseases, especially cardiovascular diseases (2,4).
ED is one of the most common sexual disorders in men
(5,10,21). ED, the frequency of which is gradually increasing
due to lifestyle changes, is associated with many diseases (5-
7). In this study, which is the first prospective study in English
literature, we examined the relationship between these
two diseases, which are associated with many conditions.

100,00+

80,007

60,001

40,00

Pure Tone Mean (dB)

20,00

,00-

T T
Day 0 Day 90
Study Day

Figure 1. Evaluation of pure tone means by study days
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Table 1. Analysis of IIEF-5 survey scores in patients with SSHL and healthy individuals (control group)

Mean * standard deviation P
(median)
Questionnaire Pretreatment Posttreatment Pretreatment
Control Pretreatment Posttreatment Vs. vs. Vs.
ontrol group SSHL patients SSHL patients control control posttreatment
IEF-5 (2212.)C)5i3.837 (118é)‘l 1+£2.826 (2202.)89134725 0.003* 0.779 0.0341
IEFF,, ., (1%.?94:3.142 (11431)2.582 21éé;‘>8413.02 0.003* 0612 00161
IEFF, ?4.)05310.91 1 214)1 +0.737 (44)21 +0.63 0.937 0.781 0157

SSHL: Sudden sensorineural hearing loss, IIEF: International Index of Erectile Function, *Mann-Whitney U test, p<0.05, "Wilcoxon signed-ranks test, p<0.05

Table 2. Analysis of the number of participants with suspected erectile dysfunction

Suspected erectile dysfunction* +, n

Suspected erectile dysfunction* -, n

Groups (%) (%) p
Control 8 (42.1%) 11 (57.9%)

0.002f
Pretreatment SSHL patients 17 (89.5%) 2 (10.5%)

SSHL: Sudden sensorineural hearing loss, IIEF: International Index of Erectile Function, *Suspected erectile dysfunction, the participant with an IIEF-5 survey

score of 21 or less, Pearson chi-square test, value=9.471; df=1; p<0.05

Because of our study, we found that the IIEF-5 questionnaire
scores were significantly lower in ISSHL patients compared
to the control group and the number of patients with
suspected ED was significantly higher in this patient group
(p<0.05). We found that the sexual disorders we detected
in these patients responded to SSHL treatment, and there
was no statistically significant difference between ISSHL
patients and the control group, both in IIEF-5 scores and in
the number of patients with suspected ED after treatment
(p<0.05).

Normal sexuality, especially penile erection, is a complex
process that is affected by hormone levels, neurogenic and
psychogenic factors, vascular and hemodynamic factors (5).
The disorders that may occur in all these factors result in
sexual dysfunction (5,10). ED, which affects psychosocial
health and Qol, is classified as organic, psychogenic,
or mixed depending on its etiology (5,7,10). Endothelial
dysfunction and vascular causes are responsible for most
organic EDs (5,7,10). Therefore, ED is considered as an early
warning for heart attack and stroke (10,11). The causes of
psychogenic ED are psychological diseases such as anxiety,
depression, and disorders in psychosocial life (5,7).

ED, 80% of which is due to organic etiologies, is associated
with many diseases such as sleep disorders, inflammatory
diseases, chronic diseases, obesity, allergic rhinitis,
smoking, and alcohol addiction (5,7,10). In terms of
otorhinolaryngology diseases, the relationship between ED
and vertigo, obstructive sleep apnea, Meniere's disease,

allergic rhinitis, and hearing loss has been reported in
previous studies (16,22-24). In different studies conducted
with patients with sensorineural hearing loss, it was
determined that the sexual health of these patients was
poorer compared to patients with normal hearing (16,23).
In one of these studies, it was shown that while orgasmic
function, sexual desire, and general satisfaction were
negatively affected in patients with bilateral sensorineural
hearing loss, erectile function, and sexual satisfaction was
not affected (23).

To explain the pathophysiology of SSHL, vascular causes
have been investigated in previous studies and possible
causes such as traumatic, autoimmune, infectious, and
metabolic events (1-4). The fact that the inner ear is end-
organ with blood flow from a single artery, spontaneous
recovery seen in patients with SSHL, ischemic cochlear
histological findings shown by previous studies, and the
increase in the frequency of coronary artery disease, stroke,
and peripheral vascular disease in SSHL patients support
vascular causes in the pathophysiology of SSHL (2,25,26).
If SSHL is associated with these vascular diseases, due to
possible microvascular causes in its pathophysiology, it
may also be associated with ED, another disease in which
vascular causes play a role in its etiology. Additionally, ISSHL
patients have a poor QoL and impaired psychosocial status,
which cause ED (5,7,10,27).

There are large-population-based retrospective studies
examining the relationship between ED and SSHL (12,13). In
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these studies, it was reported that SSHL is associated with
ED, and SSHL is a risk factor for ED (12,13). However, there is
no prospective study examining this relationship in English
literature. We planned this prospective study to examine the
relationship between ED and ISSHL. The IIEF questionnaire
is a method that questions one-month sexual life (8). It is
the most used in ED studies and is accepted as a standard
for these studies (8,18). However, ED was defined by the
National Institutes of Health as the penile erection inability
for at least 6 months (7). The IIEF-5 is a shorter version of
the IIEF survey and examines 6 months (7,17). Therefore, the
IIEF-5 questionnaire was used in this study with the thought
that it would be more appropriate. We included known
factors that may cause ED among the exclusion criteria of
our study and tried leaving only ISSHL disease as a possible
cause of ED to ensure optimal standardization (5,7,10,14).
Additionally, we excluded possible etiologies by using the
widest range of laboratory and imaging tests specified
in the literature and accepted SSHL patients as ISSHL
patients (1,27). The primary treatment for sudden hearing
loss is steroid therapy and intratympanic application of this
treatment can be chosen as the primary treatment (28,29).
In a previous study, it was shown that better results were
obtained with ITS therapy in PTA average compared to
systemic steroid therapy (29). Additionally, an advantage
of ITS is that the systemic side effects of steroids are much
less (28). Regardless of the route of steroid treatment,
its combination with HBOT increases the success of the
treatment (15). In this study, we applied dexamethasone
intratympanically and combined the treatment with HBOT,
in accordance with the literature, so that the systemic effects
of the steroid would not affect our study (15,28,29).

In our study, the IEF-5and IEFF_, ,
lower in ISSHL patients before treatment compared to the
control group (p=0.003; p=0.003, respectively). Additionally,
the number of patients with suspected ED according to the
IIEF-5 questionnaire was significantly higherin ISSHL patients
before treatment compared to the control group (p=0.002).
According to the IIEF-5 questionnaires repeated after the
treatment of ISSHL patients, IIEF-5 and IEFF_, , scores
were significantly higher than the pre-treatment values,
and there was no significant difference compared with
the control group scores (p=0.034; p=0.016, respectively).
Additionally, according to the IIEF-5 questionnaire repeated
in the post-treatment period, the number of patients
with suspected ED was significantly less than before the
treatment (p=0.002), and there was no significant difference
compared with the control group (p=1.000). The results of
our study are compatible with the literature and support the
vascular hypothesis in the etiology of SSHL. In a study by
Soylu Ozler and Ozler (23), many components of sexuality

scores were significantly
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were negatively affected in patients with sensorineural
hearing loss, however, there was no negative effect on
erectile function and sexual intercourse satisfaction. In
the study of Bakir et al. (16), both erectile function and
sexual satisfaction were negatively affected in patients with
sensorineural hearing loss. Unlike the previous studies, this
study reported that the presence of sensorineural hearing
loss has a negative effect on erectile function (IIEF-5_, )
and did not make a difference in sexual satisfaction (IIEF-
5.4). Different results may be due to the difference between
the pathophysiology of SSHL and sensorineural hearing
loss. Our results, which differ from those of previous studies,
may be due to the difference between the pathophysiology
of SSHL and sensorineural hearing loss. While vascular
disorders in the pathophysiology of ED are involved in
the etiology of ISSHL, non-vascular cochlear and neuronal
disorders are prominent in sensorineural hearing loss (30).

For the first time in the literature, we demonstrated the
relationship between ED and ISSHL disease, there are
quite a few studies in the literature about this relationship,
with a prospective study. However, there are some
limitations to our study. The first of these limitations is
the limited number of subjects in our study. We included
a limited number of subjects in the study because of the
prospective design of the study. However, we calculated
this number statistically (19). The second limitation is that
the IIEF-5 test cannot directly diagnose ED. However, the
[IEF-5 form is used reliably by many clinics in the diagnosis
of sexual dysfunction and in determining whether there is
improvement after the treatment given, because of its high
accuracy rate (18). The final limitation of this study stems
from the definition of ISSHL disease. Although we have
ruled out many diseases that cause SSHL with many tests,
patients diagnosed with ISSHL today may be diagnosed
with a disease in the future.

CONCLUSION

ISSHL is not just an otological problem. ISSHL may be
accepted as a risk factor for ED. ISSHL can affect sexual life
and therefore QoL. There is a need to repeat the obtained
data with larger sample numbers and to conduct molecular
studies on the pathophysiology of ED seen in ISSHL patients.
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Evaluation of Psychosocial Symptoms in Adolescents
During the COVID-19 Pandemic in Turkey by Comparing
Them with the Pre-pandemic Situation and Its
Relationship with Quality of Life

Tirkiye'de COVID-19 Pandemisi Déneminde Ergenlerde Psikososyal
Belirtilerin Pandemi Oncesi Durumla Karsilastiriimasi ve Yasam Kalitesi ile
lliskisinin Degerlendirilmesi

Ugur Tekin

University of Health Sciences Turkey, Bakirkdy Dr. Sadi Konuk Training and Research Hospital, Clinic of Child and Adolescent Psychiatry,
istanbul, Turkey

ABSTRACT

Objective: This study investigated the changes in psychosocial symptoms in adolescents in Turkey during the pandemic and their relationship
with the quality of life (QoL).

Methods: A total of 118 adolescents reached via Google e-forms, participated in the study. The affective reactivity index-parent-report,
hyperactivity/impulsivity and inattention sub-scale of Turgay-DSM-IV-S, revised child anxiety and depression scales-parent version, and the
pediatric QoL inventory were utilized for psychosocial symptoms’ evaluation.

Results: Compared to the pre-pandemic period, a significant increase in adolescents’ attention problems, hyperactivity/impulsivity, and
irritability, and a decrease in general, psychosocial, and physical QoL were found. The psychosocial and total QoL scores showed moderate/
high levels of negative correlations with irritability, attention problems, depression, separation anxiety, generalized anxiety, panic, social anxiety,
and obsessive-compulsive disorder scores.

Conclusion: The pandemic process in Turkey has adversely affected the mental health of adolescents. In increased psychosocial symptoms in
this process are associated with lower QolL.

Keywords: COVID-19 pandemic, psychosocial symptoms, adolescent, quality of life
oz
Amag: Bu calisma, Tirkiye'de pandemi déneminde ergenlerde psikososyal belirtilerde meydana gelen degisiklikleri ve yasam kalitesi (YK) ile

iligkisini aragtirmayr amaclamustir.

Gereg ve Yontem: Calismaya Google e-formlari araciliiyla ulagilan toplam 118 ergen katilmistir. Afektif reaktivite indeksi-ebeveyn formu,
Turgay-DSM-IV-S hiperaktivite/diirtisellik ve dikkatsizlik alt lgekleri, cocuklarda anksiyete ve depresyon &lgegi-yenilenmis ebeveyn formu ve
pediatrik YK envanteri psikososyal belirtilerin degerlendiriimesi igin kullanilmistir.

Bulgular: Pandemi 6ncesi doneme gére ergenlerde dikkat sorunlari, hiperaktivite/diirtisellik ve irritabilitede anlamli artis; toplam, psikososyal
ve fiziksel YK'lerinde diisiis saptandi. Psikososyal ve toplam YK puanlari, sinirlilik, dikkat sorunlari, depresyon, ayrilik kaygisi, yaygin kaygt, panik,
sosyal kaygi ve obsesif kompulsif bozukluk puanlari ile orta/yiiksek diizeyde negatif korelasyon gésterdi.

Sonug: Tirkiye'de pandemi siireci ergenlerin ruh saglhgini olumsuz etkilenmistir. Ve bu slirecte artmis olan psikososyal semptomlar distik YK ile
iligkilidir.
Anahtar Kelimeler: COVID-19 pandemisi, psikososyal belirtiler, ergenlik, yasam kalitesi
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INTRODUCTION

The coronavirus disease-2019 (COVID-19), that started in
China in November 2019 and spread out to the world, has
rapidly become a global problem and was announced as
a pandemic by the World Health Organization in March
2020 because of its alarming rate of spread (1). Starting
from the day it first appeared, countries have taken multiple
precautions such as social isolation, quarantine, lockdown,
social distance measures, and mask requirements to reduce
the spread of COVID-19 (2,3). Because of the measures
taken in this process, many restrictions affecting social life
such as the closure of schools and workplaces, working
from home, online training, encouraging staying at home,
and closing of sports facilities and entertainment venues
have occurred. The threat, panic, and fear created by these
measures and the pandemic itself have created a significant
change in the daily lives of people from all age groups
compared to the pre-pandemic period (4). The effects of
these changes brought by the pandemic on children and
adolescents’ mental health and well-being have been a
concern since the early days.

The United Nations has reported that the pandemic
disrupts mental health and physical health. In an online
study conducted in China during the early stages of the
outbreak, 320 children were investigated in terms of
behavioral and emotional responses to the pandemic, and
the most common problems were reported as distractions,
irritability, and worry of asking questions about the
pandemic, anxiety, and depression (4). In another study
conducted in the United Kingdom to evaluate difficulties in
children and youth with an online survey, it was shown that
the younger age group had higher levels of anxiety and fear
(5). During adolescence, when physical, psychological, and
social changes and development occur, adolescents may
experience greater difficulty in coping with crises because
their resilience and coping skills are not yet sufficiently
developed (6,7). Additionally, peer relationships become
more important due to increased social sensitivity during
adolescence. The quality of peer relationships plays a role
in shaping self-concept and guiding behavior (8). Positive
peer relationships in this developmental period provide
social and emotional support, which is protective in terms of
psychiatric disorders. Studies have shown that the biggest
concerns of adolescents during the COVID-19 pandemic
are not related to catching the virus or getting sick but to a
decrease in social interactions (9).

[t is known that COVID-19 causes a milder infection in
adolescents compared to adults (4). However, in the child
and adolescent age group, who are already at higher risk

of developing psychological troubles compared with adults,
the outcomes of the pandemic on mental health become
even more significant, due to various vulnerability factors
(10,11). QOutbreaks can be a source of adverse childhood
experiences (ACE) that negatively affect development by
creating the risk of getting sick, quarantine, social isolation,
andhighstresslevelin parents. ACEs are defined astraumatic
or stressful incidents in childhood, such as neglect, abuse,
violence, and pandemics, that adversely affect individual
and social health, neural development, physical and mental
health, and working capacity in adulthood (12,13). Although
the studies have shown that the pandemic causes emotional
and behavioral changes in children and adolescents, the
effects of the pandemic on adolescent mental health have
been relatively less focused on.

It has also been reported that children and adolescents
experience a significant reduction in their quality of life (Qol)
because of the challenges and changes brought about by
COVID-19 (14). Nevertheless, there is limited information in
the literature about the relationship between a deterioration
in the QoL and psychosocial and behavioral complaints
in adolescents. With a better understanding of this issue
through studies, groups with a high risk of developing
psychosocial problems despite future pandemics, such as
the COVID-19 pandemic, will be better known and have an
opportunity to be better intervened. Moreover, because
of the increase in knowledge on this subject, it may be
possible to prevent, improve and rehabilitate the negative
psychosocial consequences that may develop.

Countries have taken different levels of precaution against
the COVID-19 pandemic. There are different opinions
about the effects of these measures on mental health (15-
17). However, the general view is that stricter COVID-19
policy restrictions are associated with worse mental health
because they reduce social contact and increase physical
distance. Stricter measures are thought to negatively affect
mental health (17). Due to the differences in the measures
taken, there will likely be differences in the effects on mental
health. Turkey was a country that took strict measures to
reduce the spread of the virus. Some of the early and radical
measures implemented in this process in Turkey were as
follows; education was suspended, then online education
was started, schools, gyms, places of worship, restaurants,
shopping malls, entertainment venues, restaurants were
closed, foreign entry-exit ban was applied, long-term and
comprehensive quarantine and curfew were applied. The
long-term curfew under 18s and over 65s and the prohibition
of the use of urban public transportation may have affected
the mental health of these age groups more negatively.

349



Therefore, when examining the effects of the pandemic on
mental health, considering the variation in COVID-19 policy
restrictions of the countries, it will provide more accurate
results.

Consequently, in this study, we investigated the changes
in anxiety, depression, irritability, and attention deficit and
hyperactivity symptoms in adolescents with the pandemic
and their relationship with Qol.

METHODS

Participants and Procedures

A total of 118 adolescents and their families from different
cities of Turkey, reached via Google e-forms, participated
in the study between May and June 2021, when the 3
wave of the pandemic was effective in Turkey. After the
participants were given detailed information about the
research and informed that their participation would be
voluntary, the sociodemographic data form and scales
were applied to the volunteers. Participants were asked
to fill in the applied scales and questionnaires twice. The
1%t was according to the pandemic conditions; the second
was according to the period before the pandemic started.
Ethical consent and approval (Bakirkdy Dr. Sadi Konuk
Training and Research Hospital Clinical Research Ethics
Committee - decision no: 2021-10-03, date: 17.05.2021) of
the study and written informed consent were obtained.

Sociodemographic data form: In the form, information
about gender, age, school-education status, parents, and
family characteristics were collected. Participants with a
previous history of psychiatric illness were excluded from
the study.

Affective reactivity index-parent-report (ARI-P): to measure
the irritability of level participants, the ARI-P scale was used.
The ARI-P consists of six items evaluating irritable attitudes,
including the frequency, course, and threshold of the action.
A 3-point Likert-type measure ranging from “(0) not true”
to “(2) definitely true” is used to survey every item, with the
overall score ranging from 0 to12. Chronic irritability was
specified by a higher score. The validity and reliability study
of ARI for the Turkish form was conducted (ARI-p: 0.=0.83)
(18).

Turgay DSM-IV based children and adolescents behavior
disorders screening and rating scale (Turgay-DSM-IV-S): The
Hyperactivity/impulsivity and inattention levels of subjects
were assessed using the scores of the parents for their
children on the Turgay-DSM-IV-S that is a broadly used scale
for attention-deficit/hyperactivity problems. It is based on
the DSM-IV diagnostic criteria and evaluates hyperactivity/
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impulsivity (9 items), inattention (9 items), opposition/
defiance (8 items), and conduct disorder (15 items). The
items are scored by defining a severity rating for every
symptom on a 4-point likert-type measure (namely: 0 not at
all, 1 just a little, 2 quite a bit, 3 very much). Hyperactivity/
impulsivity and inattention sub-scale were used in this study
(19).

Revised children anxiety and depression scales, parent
form (RCADS-P): RCADS-P is a questionnaire with 47-items
designed to assess depression and anxiety symptoms in
children and adolescents based on DSM-IV diagnostic
criteria. Reply choices are based on 4-point Likert-type
scales (0= never, 1= sometimes, 2= often, and 3= always).
The measure has 6 sub-scale scores [separation anxiety
disorder, social phobia, obsessive-compulsive disorder
(OCD), panic disorder, generalized anxiety disorder, major
depressive disorder], total anxiety score (total of five anxiety
subscales), and total anxiety and depression score. Gormez
et al. (20) conducted a validity and reliability study of the
Turkish form of RCADS-P.

The pediatric quality of life inventory (PedsQL): PedsQL
filled out by parents was used to assess the QoL and
functioning. The PedsQol evaluates the health-related
Qol in child and adolescent. It is calculated in three scores
psychosocial health, physical health, and total QoL overall
score. PedsQL-psychosocial sub-scale comprising 15 items,
examines areas of emotional functioning, social functioning,
and school functioning. A validity and reliability study of the
Turkish form for adolescents has been conducted (21).

Statistical Analysis

Statistical analyses were performed using the IBM Statistical
Package for the Social Sciences Statistics 22 statistical
software package program. The statistical data for the
groups were expressed using the mean and standard
deviation. Comparisons between the pre-pandemic and
the pandemic periods were compared using the Wilcoxon
signed-rank test. The correlations between Qol scores
and psychosocial symptom scores were analyzed using the
Spearman rho correlation coefficient. A value of p<0.05 was
considered statistically significant.

RESULTS

A total of 118 adolescents, 77 (65%) girls, and 41 (35%) boys
were included in the study. The mean age of the sample was
13.2 (+2.1) years. The sociodemographic characteristics of
the sample are summarized in Table 1.

Psychosocial symptoms and QoL scores between the pre-
pandemic and the pandemic periods were compared using
the Wilcoxon signed-rank test since the data were not
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normally distributed. Comparison analysis are presented in
Table 2. In the pandemic, the irritability levels evaluated with
ARl-parent-report were significantly increased compared
with the pre-pandemic period (Z=-6.285, p<0.001). In the
Turgay attention deficit hyperactivity disorder (ADHD) scale,
attention and hyperactivity/impulsivity problems increased
significantly in the pandemic compared to the pre-pandemic
period (Z=-6.339, p<0.001; Z=-4.245, p<0.001, respectively).
A statistically significant increase was observed in all
depression, anxiety, and OCD scores evaluated with the
RCADS-parent report compared with the pre-pandemic
period (Table 2). Additionally, in the parent report Ped.
Qol scale, a statistically significant decrease was observed
in the health-related psychosocial and physical QoL in the
pandemic compared to the pre-pandemic period (Z=-6.944,
p<0.001; Z=-4.453, p<0.001, respectively).

Table 1. Sociodemographic variables of the participants

n (%)
Sex
Male 41 (35%)
Female 77 (65%)
13.2+2.1
Age (mean = SD) (y) Min =10
Max =17
School
Elementary school 81 (69%)
High school 37 (31%)
SES
Low 12 (10%)
Middle 45 (38%)
High 61 (52%)
Maternal
Age (mean + SD) (y) 41.3+5.5
University education* 50 (42%)
Employment** 47 (40%)
Paternal
Age (mean + SD) (y) 45.2+6.7
University education* 61 (52%)
Employment** 116 (98%)
Divorced family 5 (4.2%)

SES: Socio-economic status, SD: Standard deviation, y: Years, Min:
Minimum, Max: Maximum

*Number of parents with university or higher education

**Number of employed parents

The correlations between Qol scores and psychosocial
symptom scores were analyzed using the Spearman
rho correlation coefficient test. The psychosocial Qol
and total QoL scores showed moderate/high levels of
negative correlations with irritability, attention problems,
depression, separation generalized
panic, social anxiety, and OCD scores. Additionally, they
were weakly negatively correlated with the hyperactivity/

anxiety, anxiety,

impulsivity score. Physical health QoL score was weakly
negatively correlated with all psychosocial symptom scores
except generalized anxiety. There was no correlation with
generalized anxiety. The results of the correlation analyzes
are summarized in Table 3.

DISCUSSION

In this study, the changes due to the pandemic in the mental
health and perceived health-related QoL of 10-17-year-
old adolescents in Turkey were investigated. Our findings
showed that the general QoL of adolescents and their
psychosocial and physical QoL have been impaired by
the pandemic. Further, it was found that mental health-
related problems such as irritability, attention problems,
hyperactivity/impulsivity, depression, anxiety, and OCD
symptoms increased in young people compared with
the pre-pandemic period. The perceived general and
psychosocial QoL during the pandemic, which was lower
than before, were highly correlated with these increased
mental health-related problems. The physical QoL was also
found to have similar but weaker relationships. The findings
of our study indicate that the COVID-19 pandemic and
associated events such as quarantine, curfew, and school
closures have a negative impact on the mental health and
Qol of adolescents in Turkey.

There are some points in this study that we think are
critical. First all, the research has focused especially on the
adolescent age group. The pandemic may have varying
levels of effects on different age groups, especially in
adolescence, which is a vulnerable period of life, and
should be thoroughly examined in this process. Secondly,
the pre-pandemic period was taken as a baseline in the
evaluations. In this way, the situation during the pandemic
was compared with the pre-pandemic period, which was
evaluated retrospectively, and particularly the effects of
the pandemic process were tried revealed. Thirdly, as
mentioned above, due to the variability in the reactions
of different countries to the pandemic, we think that this
study is important in terms of revealing the results of the
relatively strict measures taken in Turkey on adolescents
(especially for citizens under the age of 20). Fourth, we tried
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Table 2. Comparison of psychosocial symptoms’ and Quality of life scores between the pre-pandemic and the pandemic period

Pre-pandemic period

Pandemic period

Mean SD Mean SD z P
Irritability 243 +2.51 3.95 3.2 -6.285 <0.001
Turgay ADHD
Attention problems 4.92 +5.05 7.18 +5.94 -6.339 <0.001
Hyperactivity and impulsivity 5.14 +4.85 6.33 +5.41 -4.245 <0.001
RCADS-parent report
Depression 52.2 +12.2 58.5 +14.4 -6.705 <0.001
Separation anxiety 51.3 +10.8 53.6 +12.1 -3.736 <0.001
Generalized anxiety 51.9 +12.1 55.4 +13.6 -5.833 <0.001
Panic 51.4 +12.3 54.4 +13.4 -4.833 <0.001
Social anxiety 48.8 +11.5 51.8 +12.4 -5.198 <0.001
OoCD 54.7 +10.4 57.8 +12.0 -5.691 <0.001
Total anxiety 51.9 +12.4 55.5 +13.7 -6.413 <0.001
Total anxiety & depression 52.0 +12.5 56.5 +13.9 -6.829 <0.001
Quality of life (QoL)
Psychosocial QoL 76.9 +16.2 70.0 +17.7 -6.944 <0.001
Physical health QoL 73.2 +17.5 68.2 +18.5 -4.453 <0.001
Total QoL 75.6 +13.4 69.4 +15.6 -7.084 <0.001

SD: Standard deviation, ADHD: Attention deficit hyperactivity disorder, RCADS:

disorder

Revised children anxiety and depression scales, OCD: Obsessive-compulsive

evaluating the symptoms related to mental health in a wide
spectrum with various scales and evaluated their effects on
functioning in relation to the QolL.

In our study, we found a significant increase in attention
problems, hyperactivity/impulsivity, and irritability in
adolescents compared with the pre-pandemic period.
Irritability is characterized by constant anger, negative
emotions, and outbursts or tantrums (22), and is included in
diagnostic classifications as a symptom of many psychiatric
disorders (23). In a systematic review investigating the
effects of measures taken due to COVID-19 on child and
adolescent mental health (24), irritability in children and
adolescents ranged from 16.7% (25) to 73.2% (26). In line
with our findings, in an online survey conducted in the
early stages of the pandemic, in which 320 children and
adolescents aged 3-18 participated, it was shown that
distraction (32%) and irritability (31%) were among the
most common psychological and behavioral problems
4). In a survey study involving parents of children aged
3-18 in ltaly and Spain, it was reported that difficulty in
concentrating (76.6%), boredom (52%), irritability (39%), and
restlessness (38.8%) were among the common symptoms
(27). Additionally, in children with ADHD, symptoms worsen

352

during this period (28), as well as an increase in attention
problems has been detected in studies conducted with
healthy children (29). In the contrast, some studies showed
that there was no significant increase in stress and a
decrease in irritability during the pandemic compared to
the pre-pandemic period (30). This result was thought to
be related to the fact that the study was conducted in the
early phase of the pandemic. Additionally, the closure of
schools and the decrease in social contact were thought to
play a role in the formation of these results, as they reduce
the two most important triggers of stress and irritability
in adolescents. We interpreted this contradiction as the
complexity of adolescence experiences and the variability
of the consequences of stressful events depending on
cultural contexts.

In our study, it was found that the anxiety and depressive
symptoms of adolescents increased compared with the
pre-pandemic period. Our result is consistent with the work
done so far in this area. There are many studies showing
an increase in symptoms associated with anxiety and
depression during the COVID-19 pandemic (31). Our finding
that OCD-related complaints increase in adolescents is
also in line with studies on this subject. Studies argue that



Ugur Tekin. Adolescents' Mental Health During COVID-19 in Turkey

Table 3. Correlations between quality of life scores and psychosocial symptom scores

Psychosocial QoL Physical health QoL Total QoL

r -0.438 -0.262 -0.443
Irritability

p <0.001 0.004 <0.001

r -0.519 -0.327 -0.532
Attention problems

p <0.001 <0.001 <0.001

r -0.287 -0.227 -0.342
Hyperactivity and impulsivity

P 0.002 0.014 <0.001

r -0.675 -0.311 -0.621
Depression

P <0.001 0.001 <0.001

r -0.470 -0.244 -0.454
Separation anxiety

P <0.001 0.008 <0.001

r -0.557 -0.176 -0.487
Generalized anxiety

P <0.001 0.057 <0.001

r -0.529 -0.236 -0.484
Panic

p <0.001 0.010 <0.001

r -0.659 -0.234 -0.592
Social anxiety

p <0.001 0.011 <0.001

r -0.554 -0.233 -0.511
OCD

P <0.001 0.011 <0.001

r -0.702 -0.283 -0.637
Total anxiety & depression

p <0.001 0.002 <0.001

OCD: Obsessive-compulsive disorder, QoL: Quality of life

OCD-related problems are a problem that people are most
affected in terms of mental health during the pandemic
process (32). However, as mentioned above, the mental
health consequences of the pandemic may differ among
cultures and societies. Besides, the developmental period
is also a substantial factor in this respect. Therefore, our
study is important because it focuses on the situation of
adolescents in Turkey. Moreover, our study addressed the
subtypes of anxiety disorders and showed that the problems
increased in most types of anxiety.

Considering the Qol, the results of our study showed
that after the pandemic, both the total score and the
psychosocial and physical health QoL sub-scores decreased
analysis,

Further, in the correlation

psychosocial Qol score was highly negatively correlated

in adolescents.

with irritability, attention problems, hyperactivity/impulsivity,
depression, anxiety, and OCD symptoms. This finding is
important in that the increase in mental health-related
problems indicates the deterioration of psychosocial
functionality. Additionally, this result can be considered an
expected natural relationship, but interestingly, correlation

analyses revealed that mental health-related problems
were associated with the physical health Qol sub-score,
albeit weakly. Studies have also reported that children and
adolescents have a lower health-related QoL and higher
levels of depression and anxiety compared to the pre-
pandemic period (33). In a systematic review of six studies
(14), three studies reported a decrease in health-related
Qol in children and adolescents with the pandemic, two
reported no significant change, and one study failed to
make a statistical comparison. In this review, the decline in
health-related QoL was attributed to the restrictions and
practices that adolescents find difficult to comply with, such
as quarantine, social isolation, and confinement, as well as
deterioration in mental health. The results of our study also
seem to be compatible with the results of this review.

The nationwide COPSY (‘Corona und Psyche’) study
conducted in Germany investigated the mental health and
health-related QoL of children and adolescents after the first
and second waves of COVID. Results, although more modest
in the second wave, showed a significant decline in health-
related QoL (34,35). Again, in a study evaluating mental
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health and health-related QoL in adolescents after the third
wave in Germany, the results were found to be similar to
those before the pandemic. It has been suggested that this
result is related to stress adaptation processes, development
of coping strategies, better management of the pandemic,
and reduction of quarantine measures and vaccines (36). This
study is important in terms of demonstrating that the effects
of the pandemic on the QoL can be reversible and may
change with the measures taken. However, considering that
our study shows the situation of the young people in Turkey
in May-June 2021 when the third wave of the pandemic
was effective, it does not coincide with the results of the
third wave from these studies in Germany. This difference
has been interpreted because of the differences in the
measures taken between the two countries. The data of our
study were collected in May-June 2021. The first wave of
the pandemic in Turkey was in the spring of 2020, the second
wave was in the winter of the same year; the third wave was
seen in the spring of 2021.

As in the whole world, measures have been taken to control
the spread of COVID-19 in Turkey. However, the measures
seem to contribute to the negative results on mental
health and the QoL of adolescents in Turkey. One of these
measures, which continued for a very long time, was the
curfew for young people under the age of 20. We speculate
that one of the possible interpretations of these results
is that adolescents staying online for too long may have
contributed to these results. While young people stayed at
home, many daily activities such as education, socializing
and leisure activities were carried out using the internet.
This means they are exposed to more online activities than
before (37). Additionally, the results can be attributed to
factors such as decreased social interaction with peers,
decreased contact with support factors, social isolation,
perceived stress level by parents, and decreased access to
mental health services (38,39).

This study has several limitations. First all, the study was
planned as cross-sectional and baseline data were collected
retrospectively from the participants. This may have led to
possible biases. Second, the study had a modest sample
size. Another limitation was that the evaluation relied on self-
and parent reports rather than clinician interviews. Requiring
participants to remember their pre-pandemic situation
retrospectively may be another limitation that increases
the possibility of bias in the data. Additionally, the study
was applied as an online survey. Online surveys often carry
biases, such as content bias affecting the representativeness
of the research sample, and social desirability bias, that may
be common because of self-report.
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CONCLUSION

We conclude that adolescents are especially vulnerable
to mental health problems in a pandemic and under the
measures implemented to avoid an outbreak. The study
indicates that the QoL of adolescents has been impaired
by the pandemic in Turkey. Further, it was found that
mental health-related problems such as irritability, attention
problems, hyperactivity/impulsivity, depression, anxiety, and
OCD symptoms increased in young people compared with
the pre-pandemic period. Also, results imply an association
between QoL and mental health-related problems. In the
results of this study, only associations between the pandemic,
and deterioration in adolescents’ mental health and QoL
were demonstrated, and no causal relationships could be
concluded. The measures implemented by countries in the
pandemic and the pandemic itself should be considered
a potential risk of adverse events for adolescents. While
measures are necessary to overcome outbreaks, it also
must be considered that their impact on the mental
health conditions of adolescents and identified strategies
to combat this secondary damage. Future studies on this
subject should examine how these effects of the pandemic
have evolved, and the permanence of these findings should
be investigated.
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The Relationship Between Blood Transfusions and
Mortality and Length of Stay in Patients Followed up with
a Diagnosis of COVID-19 in Intensive Care Units

COVID-19 Tanisiyla Yogun Bakim Unitelerinde Takipli Hastalarda Kan
Transflizyonlarinin Mortalite ve Yogun Bakimda Kalis Sareleri ile lligkisi

Giilsen Keskin, © Melis Sumak Hazir, @ Dilek Unal, ® Jilide Ergil

University of Health Sciences Turkey, Diskapi Yildirnm Beyazit Training and Research Hospital, Clinic of Anesthesiology and Reanimation,
Ankara, Turkey

ABSTRACT

Objective: The number of studies investigating the requirement for red blood cell (RBC) transfusions and the effects of transfusions on mortality
in intensive care unit (ICU) patients with coronavirus disease-2019 (COVID-19) is limited. This study investigated the relationship between RBC
transfusions and the prognostic laboratory criteria of COVID-19, ICU length of stay, and mortality in ICU patients with a diagnosis COVID-19.

Methods: This retrospective study included 401 patients aged 18 years and older who were followed up and treated in the ICU with a positive
real-time polymerase chain reaction test result for COVID-19 between September 01, 2020 and January 31, 2021. After obtaining the ethics
committee approval, the demographic data, clinical data, and laboratory results of the patients included in the study were screened from the
electronic medical record system and recorded in data-recording forms.

Results: The mean age of the 393 patients included in the analyses was 69.42+12.90 years, and 52.7% were male. Eighty-eight percent (n=346)
of the patients had comorbidities, with 35.9% having three or more comorbidities. Forty (10.2%) patients who received transfusion had higher
values of Acute Physiology and Chronic Health Evaluation score (p<0.05), ICU length of stay (p<0.001), D-dimer (p<0.05), brain natriuretic
peptide (p=0.001), lactate dehydrogenase (LDH) (p<0.05), and creatinine (p=0.001) than those without transfusion. The lowest hemoglobin
value (p<0.001) and LDH value (p<0.05) were found to be factors effective in transfusion status. The mortality rate was higher in patients who
required RBC transfusions (72.5%) than in patients without transfusion requirements (45.9%) (p=0.001). The rate of having three or more diseases
was higher in patients with transfusions (55.0%) than in patients without transfusions (33.7%) (p<0.05).

Conclusion: This retrospective study demonstrated the association of RBC transfusions with an increase in ICU length of stay and mortality. The
decision of transfusion for the critically ill group followed up in the COVID-19 ICU should be individualized, and unnecessary transfusions should
be avoided.

Keywords: COVID-19, mortality, transfusion, intensive care

6z

Amag: Koronaviriis hastaligi-2019 (COVID-19) nedeniyle yogun bakim Unitelerinde (YBU) takip edilen hastalarda eritrosit siispansiyonu (ES)
transflizyonu ihtiyaci ve transflizyonlarin mortalite Uzerine etkilerini arastiran calismalar yetersizdir. Bu calismada, yogun bakimlarda COVID-19

tanisi ile takip edilen hastalarda ES transfiizyonlarinin COVID-19 prognostik laboratuvar kriterleri YBU'de kalis siireleri ve mortalite ile iligkisinin
arastinlmasi amagland.

Gereg ve Ydntem: Retrospektif olarak planlanan bu calismaya 01.09.2020-31.01.2021 tarihleri arasinda, YBU'de takip ve tedavi edilen 18 yas ve

tzeri, gergcek zamanli polimeraz zincir reaksiyonu testi pozitif olan 401 hasta alindi. Etik kurul onayi sonrasinda, dahil edilen hastalarin demografik
verileri, klinik verileri ve laboratuvar sonuglari elektronik tibbi kayit sisteminden hasta kayitlar taranarak veri kayit formlari dolduruldu.
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Bulgular: Analizlere dahil edilen 393 hastanin %52,7'i erkek, hastalarin yas ortalamasi 69,42+12,90 idi. Hastalarin %88'inin (346) yandas
hastaligi vardi ve bunlarin %35,9'unda 3 ve uzeri ek hastalik saptandi. Transflizyon yapilan 40 (%10,2) hastanin Akut Fizyoloji ve Kronik Saglk
Degerlendirmesi skoru (p<0,05), yogun bakimda kalis stresi (p<0,001), D-dimer (p<0,05), beyin kaynakli natritiretik peptid (p=0,001), laktat
dehidrogenaz (LDH) (p<0,05) ve kreatinin (p=0,001) dederi transfiizyon yapilmayan hastalara gére yiiksek bulundu. En diisik hemoglobin degeri
(p<0,001) ve LDH degeri (p<0,05) transfiizyon yapilma durumu uzerinde etkili faktorler olarak saptandi. ES transflizyonu yapilan hastalardaki
Slim orani (%72,5), transfiizyon yapilmayan hastalardakine gére (%45,9) daha yiiksek bulundu (p=0,001). Transfiizyon yapilan hastalardaki 3 ve
tzeri hastaliga sahip olma orani (%55,0), transfiizyon yapilmayan hastalara gére (%33,7) daha yiiksek bulundu (p<0,05).

Sonug: Bu retrospektif calisma sonucunda ES transfiizyonlarinin artmig YBU kalig stiresi ve mortalite ile iliskisi gdsterilmistir. COVID-19 YBU'de
takip edilen kritik hasta grubunda transflizyon kararinin hasta diizeyinde 6zellestirilmesi ve gereksiz transflizyonlardan kaginilmasi gerektigi her

zaman goz 6niinde bulundurulmalidir.

Anahtar Kelimeler: COVID-19, mortalite, transfiizyon, yogun bakim

INTRODUCTION

Many patients diagnosed with coronavirus disease-2019
(COVID-19) pneumonia caused by severe acute respiratory
syndrome coronavirus-2 are followed up in intensive care
units (ICU). Studies have reported a higher mortality rate in
the advanced age group with comorbidities (1).

ICU patients require blood component transfusions due to
both COVID-19-related complications and comorbidities
(2). Anemia is the most common reason for red blood
cell (RBC) transfusion requirements among ICU patients.
Anemia is common in ICU patients as an iatrogenic-
induced condition due to chronic disease, iron deficiency,
and repetitive sampling (2). Although the transfusion rate
has been reported as 38.3% in non-COVID-19 patients in
ICUs (3), a recent study found a RBC transfusion rate of
41.01% in COVID-19 patients in ICUs and associated this
with increased mortality (4).

Blood transfusions have been shown to be associated
with morbidity and mortality, such as prolonged length
of hospital and ICU stay, the requirement for mechanical
ventilation, and multiorgan failure (5). Prolonged ICU
length of stay (LOS) causes both an increase in the cost of
healthcare services and the inability of patients with an ICU
requirement to receive appropriate healthcare (6).

Despite the published guidelines on blood transfusions,
the decision of patient blood management is currently left
to the clinician, and there is no consensus among clinicians
in this respect (7,8). Moreover, the number of studies
investigating the relationship between blood transfusions
and other laboratory parameters with ICU LOS and mortality
in patients with COVID-19 in the ICU is limited. A better
understanding of the factors associated with mortality may
allow for better management of these patients (9).

Therefore, we investigated the effects of RBC transfusions
on ICU LOS and mortality in ICU patients with COVID-19.

METHODS

The study was approved by the University of Health Sciences
Turkey, Digkapi Yildinrm Beyazit Training and Research

Hospital Clinical Research Ethics Committee (decision no:
109/14, date: 19.04.2021). We retrospectively evaluated
the records of patients aged 18 years and older who were
followed up in the level 3 COVID-19 ICU affiliated with the
anesthesiology and reanimation clinic between September
01, 2020 and January 31, 2021, and who had a positive
COVID-19 reverse transcriptase-polymerase chain reaction
test result.

Demographic data, clinical data, and laboratory data
blood
inflammatory parameters) of the patients included in

(complete count, coagulation parameters,
the study were screened from an electronic medical
record system and recorded in data-recording forms.
Hypertension (HT), cardiovascular disease (CVD), chronic
obstructive pulmonary disease, chronic kidney disease
(CKD), cerebrovascular disease, diabetes mellitus, and
cancer were noted as comorbidities. Blood and blood
product transfusions, Acute Physiology and Chronic Health
Evaluation-Il (APACHE-II) scores, drugs used [steroid, low-
molecular-weight heparin  (LMWH), acetylsalicylic acid
(ASA)], length of intensive care and hospital stay, and
discharge status (discharged to the ward/exitus) of the

patients were recorded.

Statistical Analysis

We calculated the descriptive properties of the variables
(mean, median, number, and percentage). Numerical
variables were checked to determine whether they followed
a normal distribution. In two-group comparisons, the
Student’s t-test was used for normally distributed numerical
variables, while the Mann-Whitney U test was used for non-
normally distributed numerical variables. The comparison
of categorical variables was performed using the chi-square
test. We performed univariate logistic regression while
conducting a risk factor analysis for mortality. This was
followed by a multivariate logistic regression test by adding
all variables. A p-value of <0.05 was considered significant.
The Statistical Package for the Social Sciences version 17
(Chicago, USA) software was used to evaluate the results.
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RESULTS

The study included 401 patients. Two patients were
excluded from the study for treatment refusal, two patients
who was referred to another hospital, one patient for being
transferred to the non-COVID-19 ICU, two patients who
received only fresh frozen plasma transfusions, and one
patient who received only platelet transfusions. Statistical
analysis was performed on 393 patients.

The median age of the 393 patients included in the analysis
was 71 [minimum (min)-maximum (max): 19-95] years, and
52.7% of the patients were male and 47.3% were female.
Of these patients, 346 (88.0%) had comorbidities. Of those
with comorbidities, 64.7% had two or more comorbidities.
The median APACHE-II score was 15 (min-max: 1-41). The
number of patients who received RBC transfusions was 40
(10.2%). The median ICU LOS was 7 (min-max: 1-49) days.
The number of patients transferred to the ward was 200
(50.9%), and the number of patients who died was 193
(49.1%) (Table 1).

The mean age, male-to-female ratios, APACHE-II scores,
and drug use (steroid, LMWH, ASA), transfusion rates,
and transfusion status were statistically similar (p>0.05).
The transfusion group had a higher rate of having three or
more diseases than the non-transfusion group (p<0.008).
Patients with transfusion had higher admission hemoglobin
(Hb) and lowest Hb values and longer ICU LOS than those
without transfusion (p<0.001). Patients who received RBC
transfusion had a higher mortality rate than non-transfusion
patients (p<0.003) (Table 2).

According to multivariate logistic regression analysis,
the lowest Hb value and lactate dehydrogenase (LDH)
value were factors effective in transfusion status (p<0.001;

Table 1. Demographic data and clinical characteristics

Variables

Age (years),

Median (min-max) 71 (19-95)

Gender (female/male)

n (%) 186 (47.3)/207 (52.7)
APACHE-II score

Median (min-max) 15 (1-41)

ICU length of stay (days)

Median (min-max) 7 (1-49)
Transfusion (yes/no)

n (%) 40 (10.2)/353 (89.8)
Exitus

n (%) 193 (49.1)

APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, ICU:
Intensive care unit, min-max: Minimum-maximum
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p<0.020) (Table 3). The use of antithrombotic agents, a low
lowest Hb value, and high brain natriuretic peptide (BNP)
levels increased the risk of ICU stay of more than 7 days. A
high APACHE-II score was found to be an independent risk
factor for a LOS of more than 30 days (p<0.009) (Table 4).

ICU LOS, APACHE-II score, LDH, creatinine, international
normalized ratio (INR), procalcitonin, thrombocytopenia,
and lymphopenia were found to be factors affecting
mortality (Table 5).

DISCUSSION

This retrospective study investigating RBC transfusion
and mortality and ICU LOS in ICU patients with COVID-19
revealed an association between RBC transfusions and
increased ICU LOS and mortality. The results of this study
showed that patients with RBC transfusions had higher
D-dimer, BNP, LDH, and creatinine values and that the
lowest Hb and LDH values were predictive of transfusion in
COVID-19 patients.

Some studies have reported mild anemia in critically ill
CQOVID-19 patients (7). The causes of anemia in COVID-19
patients may include impaired iron metabolism secondary
to a cytokine storm, the shortened lifespan of RBCs by
inflammation, direct infection of blood cells by the virus,
and iatrogenic phlebotomy (2). The analysis of admission Hb
values of the patients in this study showed that the values
were within the normal range in the non-transfusion group,
whereas the mean value was 9.4 g/dL in the transfusion
group, which supports the results of mild anemia reported in
previous studies. The transfusion rate in our study was 10.2%,
which was lower than the 41.9% reported by Grandone et al.
(4) in 179 patients followed up in the ICU. Mortality rates
in the ICU patients who were transfused were 76.7% in this
study and 72.5% in our patient group. Although the studies
looked similar in terms of demographic characteristics, the
transfusion Hb threshold values, APACHE scores and LOS
in the ICU were not reported. The difference in transfusion
and mortality rates may be due to our use of restrictive
strategies. Indeed, restrictive transfusion
strategies have been shown to significantly reduce patient
mortality (2).

transfusion

As there are no published guidelines on blood transfusions
for COVID-19 patients, current guidelines are also used for
the decision of transfusion in COVID-19 patients. According
to the American Association of Blood Banks blood
transfusion guidelines published in 2016, the Hb threshold
value for RBC transfusion is 7 g/dL for patients who are not
expected to have active bleeding, including critically ill
patients (10). However, it is recommended that each patient
be evaluated individually during transfusion.
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Table 2. Demographic and clinical data of patients with and without transfusion

Variables

Transfusion group

Non-transfusion group

n=40 n=353 P
Age (years) 72.00 71.00 0.215
Median (min-max) (44.00-92.00) (19.00-95.00) :
17/23 190/163 0.174

Gender (M/F), n (%) (42.5/57.5) (53.8/46.2) :
Comorbidity, No comorbidity 2 (5.0) 45 (12.7) 0.008
n (%) >3 comorbidities 22 (55.0) 119 (33.7)
Hypertension 29 (72.5) 215 (61.3) 0.22
Diabetes 16 (40) 132 (37.6) 0.90
CKD 11 (27.5) 23 (6.6) <0.001
Cardiovascular disease 10 (25) 77 (21.9) 0.81
Neurological disease 6 (15) 50 (14.2) 1.00
Malignancy 5(12.5) 21 (6) 0.17
COPD 3(12) 62 (23.5) 0.28
Others 5(12.5) 40 (11.4) 0.79
APACHE-II score 16.00 11.00 0.49
Median (min-max) (7.00-41.00) (6.00-6.20) ’
Admission Hb (g/dL) 8.65 12.30 <0.001
Median (min-max) (6.00-19.10) (7.40-7.20) ’
Lowest Hb (g/dL) 6.70 11.00 <0.001
Median (min-max) (3.90-8.80) (6.00-6.20) :
AHb 2.25 1.00
Median (min-max) (2.00-3.20) (1.35-1.40) <0.001
ICU length of stay (days) 11.50 7.00 <0.001
Median (min-max) (1.00-37.00) (1.00-49.00) '
Discharge status from ICU Exitus 29 (72.5) 164 (46.5) 0.003
n (%) Ward 11 (27.5) 189 (53.5)

Steroid 34 (85.0) 322 (91.2) 0.202
'?:F;)use' LMWH 38(95.0) 349 (98.9) 0.117

ASA 26 (65.0) 234 (66.3) 0.870

APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, COPD: Chronic obstructive pulmonary disease, CKD: Chronic kidney disease, ICU: Intensive care
unit, LMWH: Low-molecular-weight heparin, ASA: Acetylsalicylic acid, AHb: Admission Hb value-lowest Hb value, Hb: Hemoglobin, min-max: Minimum-maximum

For the critically ill patient group followed up in the ICU,
the Hb value, oxygenation, intravascular volume, and
comorbidities play an important role in the decision of blood
transfusion (7). Unnecessary transfusion may increase the
patient's inflammatory markers, progression in lung damage,
deterioration in oxygenation, and coagulopathy, along
with transfusion-related complications such as transfusion
assosiated circulatory overload and transfusion related lung
injury (11,12). To reduce lung damage in COVID-19 patients,
the number of transfusions and the number of different
donors should be limited, and oxygenation should be
improved with non-transfusion methods (7,13).

In the advanced restrictive transfusion approach, the
patient’s general condition may worsen due to deterioration
in the peripheral circulation, impaired oxygenation, and
increased cardiac and respiratory workload. Oxygenation,
which is impaired secondary to acute respiratory distress
syndrome, may become even worse when a very restrictive
transfusion approach is preferred in the group of patients
with advanced age and comorbidities followed up in the
COVID-19ICU (2).

In our study, the mean threshold value for Hb transfusion
was found to be 6.7 g/dL. Among the parameters examined
in the data, the lowest Hb level was found to be effective in
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Table 3. Factors affecting to RBC transfusion

Med J Bakirkoy 2022;18:356-363

Variables OR Lowor thrashold aﬁe?threshold P

Hb (g/dL) 1.040 0.768 1.408 0.799
Lowest Hb (g/dL) 0.074 0.026 0.208 <0.001
AHb 0.135 0.072 0.254 <0.001
APACHE-II score 0.968 0.884 1.059 0.474
Length of ICU stay (days) 1.057 0.987 1.132 0.112
D-dimer 0.958 0.818 1.123 0.598
BNP 1.000 1.000 1.000 0.747
LDH 1.002 1.000 1.003 0.024
Creatinine 1.250 0.877 1.781 0.216
Platelet 0.996 0.990 1.002 0.179
2> comorbidities 1.298 0.325 5.181 0.712

RBC: Red blood cells, Hb: Hemoglobin, APACHE-II: Acute Physiology and Chronic Health Evaluation-Il; BNP: Brain natriuretic peptide, LDH: Lactate

dehydrogenase, OR: Odds ratio, Cl: Confidence interval, ICU: Intensive care unit

transfusion decisions. Given these observations, we consider
that the restrictive blood transfusion approach should
be adopted among clinicians in the ICU where the study
was conducted in accordance with the guidelines. In this
retrospective study, the data on the patients’ oxygenation
and intravascular volumes could not be evaluated since they
were not complete. Moreover, although the lowest Hb value
of patients in the ICU affected their transfusion status, we
did not find it to be a risk factor for mortality. Therefore, we
can speculate that the total effect of comorbid conditions
is more important than the effect of isolated anemia and
transfusion in terms of prognosis.

Advanced age, smoking, HT, diabetes, CVD, respiratory
diseases, kidney disease, and malignancies have been
associated with ICU mortality among COVID-19 patients
(14). Our study demonstrated that the presence of
comorbidities affected the requirement for and decision
of transfusion and that the patient population with three
or more comorbidities received more RBC transfusions
compared with the group without comorbidity. The separate
analysis of comorbidities showed that the presence of CKD
was higher in the transfusion group.

Routine biochemical, hematological, and immunochemical
laboratory tests have been widely used to evaluate disease
severity, select appropriate treatments, and monitor
treatment responses in COVID-19 patients. Previous studies
have reported the prognostic value of increased LDH,
D-dimer, and creatinine levels, along with lymphopenia
and thrombocytopenia (15). The results of our study

revealed that APACHE-II score, ICU LOS, INR, lymphopenia,
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thrombocytopenia, LDH, and creatinine levels were risk
factors for mortality.

Studies have shown an association between advanced age,
comorbid diseases, APACHE-II scores, elevated levels of
urea and creatinine, and prolonged ICU LOS. Prolonged ICU
LOS has not been clearly defined, and different durations
(>7, >14, >21, >30 days) have been used depending on
subjective evaluations (16-19). Susceptibility to anemia has
been reported to be increased by an increased LOS, which is
associated with morbidity and mortality. Our study revealed
longer LOS and higher mortality rates in the transfusion
group compared to the non-transfusion group.

This study investigated transfusion-related mortality and
ICU LOS in patients followed up in the COVID-19 ICU, but
it has several limitations. First, there was no standardized
protocol for transfusion, and only previous transfusions were
analyzed in this retrospective study. Because to the lack of
data, pre-transfusion oxygenation and intravascular volume
could not be evaluated. Additionally, the study included
only patients who received RBC transfusions, while other
blood component transfusions were excluded due to the
limited number of patients.

Based on the results of this study, we suggest that there is
a need for multicenter prospective studies with transfusion
protocols that also evaluate the oxygenation and
intravascular status, as well as the Hb values and comorbid
conditions of patients. Moreover, examining large patient
populations and transfusions of other non-RBC blood and

blood products will also guide clinicians.
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Table 4. Multivariate analysis for ICU stay of more than 7 days and more than 30 days

Multivariate

Variables

OR (95% ClI) P OR (95% ClI) P
Risk analysis for ICU stay of more than 7 days
Hypertension 1.228 (0.679-2.222) 0.497 - -
CKD 0.756 (0.206-2.776) 0.010 - -
APACHE-II score 1.086 (1.020-1.156) 0.010 - -
Anticoagulants 1.970 (0.121-31.992) 0.634 - -
Antithrombotics 2.483 (1.306-4.721) 0.006 2.730 (1.843-5.529) 0.005
Admission Hb (g/dL) 1.272 (1.066-1.517) 0.008 - -
Lowest Hb (g/dL) 1.416 (1.179-1.700) 0.000 1.569 (1.277-1.926) <0.001
AHb 1.218 (0.975-1.522) 0.082 - -
LDH 1.730 (0.777-3.851) 0.179 - -
Creatinine 0.710 (0.287-1.757) 0.459 - -
Ferritin 0.417 (0.162-1.073) 0.070 - -
BNP 0.619 (0.330-1.164) 0.137 0.378 (0.182-0.786) 0.009
D-dimer 2.004 (0.962-4.177) 0.064 - -
INR 0.717 (0.377-1.363) 0.310 - -
Procalcitonin 0.456 (0.196-1.061) 0.068 - -
PLT 1.217 (0.445-3.324) 0.702 - -
Lymphocyte 1.107 (0.612-2.004) 0.736 - -
RBC transfused 3.263 (0.572-18.619) 0.183 - -
Risk analysis for ICU stay of more than 30 days
Hypertension 2.741 (0.555-13.540) 0.216 - -
CKD 6.464 (1.153-36.231) 0.034 - -
APACHE-II score 1.153 (1.035-1.283) 0.009 1.153 (1.035-1.283) 0.009
Anticoagulants 77750116.39 (0-) 0.999 - -
Antithrombotics 3.2(0.391-26.202) 0.278 - -
Admission Hb (g/dL) 1.046 (0.721-1.517) 0.814 - -
Lowest Hb (g/dL) 0.826 (0.603-1.132) 0.234 - -
AHb 1.408 (0.977-2.030) 0.067 - -
LDH 90870450.6 (0-) 0.998 - -
Creatinine 2.414 (0.469-12.426) 0.292 - -
Ferritin 92020777.43 (0-) 0.998 - -
BNP 0(0-) 0.997 - -
D-dimer 1.818 (0.22-15.012) 0.579 - -
INR 0(0-) 0.997 - -
Procalcitonin 1.947 (0.236-16.057) 0.536 - -
Platelet 0(0-) 0.998 - -
Lymphocyte 0.979 (0.255-3.759) 0.975 - -
RBC transfused 0 (0-) 0.998 - -

CKD: Chronic kidney disease, ICU: Intensive care unit, APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, AHb: Admission Hb value-lowest Hb

value, LDH: Lactate dehydrogenase, BNP: Brain natriuretic peptide, INR: International normalized ratio, RBC: Red blood cell, PLT: Platelet, OR: Odds ratio, Cl:
Confidence interval, Hb: Hemoglobin
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Table 5. Analysis of risk factors for mortality
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Univariate Multivariate

Variables

OR Cl p OR Cl p
>70 years 1.744 1.166 2.607 0.007 - - - -
Hypertension 1.589 1.052 2.402 0.028 - - - -
CKD 2.670 1.241 5.745 0.012 - - - -
Duration of ICU 0.946 0.918 0.975 0.000 0.955 0.921 0.991 0.014
APACHE-II score 1.149 1.104 1.196 0.000 1.095 1.042 1.151 0.000
Anticoagulants 0.384 0.074 2.002 0.256 - - - -
Antithrombotics 0.555 0.364 0.847 0.006 - - - -
Admission Hb (g/dL) 0.916 0.833 1.007 0.068 - - - -
Lowest Hb (g/dL) 0.921 0.841 1.009 0.076 - - - -
AHb 1.002 0.886 1.133 0.978 - - - -
LDH 10.868 3.252 36.322 0.000 9.961 2.425 40.908 0.001
Creatinine 10.602 6.260 17.957 0.000 4.650 2.482 8.712 0.000
Ferritin 2.800 1.392 5.631 0.004 - - - -
BNP 4.682 3.049 7.192 0.000 - - - -
D-dimer 4.067 1.956 8.454 0.000 - - - -
INR 2.408 1.584 3.660 0.000 1.786 1.026 3.108 0.040
Procalcitonin 22.68 5.388 95.476 0.000 9.298 2.074 41.677 0.004
Platelet 3.458 1.977 6.047 0.000 2.570 1.184 5.579 0.017
Lymphocyte 3.914 2.537 6.038 0.000 3.493 1.997 6.110 0.000

CKD: Chronic kidney disease, ICU: Intensive care unit, APACHE-II: Acute Physiology and Chronic Health Evaluation-Il, AHb: Admission Hb value-lowest Hb value,
LDH: Lactate dehydrogenase, BNP: Brain natriuretic peptide, INR: International normalized ratio, Hb: Hemoglobin, OR: Odds ratio, Cl: Confidence interval

CONCLUSION

The results of this retrospective study investigating the
effects of RBC transfusions in the COVID-19 ICU on
mortality and ICU LOS showed an association between
RBC transfusions and prolonged ICU LOS and increased
mortality in ICU patients with COVID-19. The results also
revealed that the admission Hb level affected transfusion
decisions in ICU patients, but it had no effect on mortality.
This study demonstrated that the transfusion decisions of
ICU patients should be individualized, and unnecessary
transfusions should be avoided.
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ABSTRACT

Objective: The systemic immune-inflammation index (Sll), predicated on peripheral platelet, neutrophil, and lymphocyte counts, has been
shown to be an effective predictive tool in different illnesses. We examined the role of the baseline Sll in predicting short-term outcomes in
patients hospitalized in the intensive care unit (ICU).

Methods: The data of patients followed in the ICU between January 01, 2019 and December 31, 2019, were included in the study. Demographic
data, the length of stay in the ICU, additional diseases, Acute Physiology and Chronic Health Evaluation-Il score, presence of comorbidity and
mortality, and complete blood count test results were recorded from electronic files. The Sl was calculated as platelet x neutrophil/lymphocyte
counts. The predictive value of SII on the clinical outcomes (length of stay, and 30-day mortality) were investigated retrospectively.

Results: Based on the inclusion and exclusion criteria, 201 patients (104 female and 97 male) were selected to be included. The median age
linterquartile range (IQR): 61-82] was 73. The median length of stay in the hospital was 19 days (IQR: 8-32). Fifty-nine (n=59) patients (29.3%)
died, leaving 142 patients (70.64%) who were discharged alive. Non-survivors had significantly higher Sll values, (median; 1,566; IQR: 812-3,455
vs. 1,019; IQR 599-1,771, p=0.037) compared to survivors. The hazard ratio (?5% confidence interval) for the high-SIl group compared with the
low-SlI group for 30-day all-cause mortality was 2.61 (1.33-4.79), and 1.23 (0.71-2.61) respectively.

Conclusion: In ICU patients, a high Sl was linked to higher mortality. Consequently, Sll is a predictive biomarker of patients that may be valuable.
Additional research should be conducted to assess our findings using prospective trials with longer follow-ups.

Keywords: Systemic immune inflammation index, intensive care, predictivity
oz
Amag: Periferik kanda, trombosit, nétrofil ve lenfosit sayilarina dayanan sistemik immiin-enflamasyon indeksinin (Sll) farkli hastaliklarda etkili bir

dngorii araci oldugu gosterilmistir. Bu calismanin amaci, yogun bakim initesinde (YBU) yatan hastalarda kisa dénem sonuglari tahmin etmede
baslangi¢ SII'nin rolind arastirmaktir.

Gereg ve Yoéntem: 01 Ocak ile 31 Aralik 2019 tarihleri arasinda YBU'de izlenen hastalarin verileri calismaya dahil edildi. Demografik veriler,
YBU'de kalis siiresi, ek hastaliklar, Akut Fizyoloji ve Kronik Saglik Degerlendirmesi-Il skoru, komorbidite ve mortalite varligi ve tam kan sayimi test
sonuclari elektronik dosyalardan kaydedildi. SlI, trombosit x nétrofil/lenfosit sayilari olarak hesaplandi. SlI'nin klinik sonuglar (kalis stiresi ve 30
gunlik mortalite) Gizerindeki prediktif degeri geriye dontk olarak arastirildi.

Bulgular: Dahil etme ve hari¢ tutma kriterlerine gére, dahil edilmek lizere toplam 201 hasta (104 kadin ve 97 erkek) secildi. Medyan yas 73
[ceyrekler acikligi (IQR): 61-82] bulundu. Hastanede ortalama kalig stiresi 19 gindu (IQR: 8-32). Elli dokuz (n=59) hasta (%29,3) 6ldi, 142 hasta
(%70,64) sag olarak taburcu edildi. Olen hastalar, hayatta kalanlara kiyasla dnemli dlciide daha yiiksek SIl degerlerine sahipti (medyan; 1.566;
IQR: 812-3.455 ve 1.019; IQR 599-1771, p=0,037). Otuz giinlik tim nedenlere bagh dlim icin dusik Sl grubuna kiyasla yiiksek SII grubu igin
risk orani (%95 gliven araligi) sirasiyla 2,61 (1,33-4,79) ve 1,23 (0,71-2,61) idi.
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Sonug: YBU hastalarinda yiiksek SlI, daha yiiksek mortalite ile baglantiliydi. Sonug olarak, SlI, yogun bakim hastalarinin sonuglari icin éngériicii
bir biyobelirteg olabilir. Ancak, bulgularimizi dogrulamak icin daha uzun takip streli, prospektif ek arastirmalara ihtiyag vardir.

Anahtar Kelimeler: Sistemik immiin enflamasyon indeksi, yogun bakim, prediktivite

INTRODUCTION

In systemic inflammation, changes in peripheral blood
such as neutrophilia, lymphopenia and thrombocytosis are
observed (1). In the last decade, new biomarkers that can
be easily calculated using complete blood count (CBC)
parameters have been used in the determination of systemic
inflammation. The indices obtained with the ratios of
hematological parameters in the CBC test are accepted as a
good indicator of the systemic inflammatory response, and
are suggested as biomarkers to support in the identification,
monitoring, and risk assessment of many diseases (2-5). The
severity and mortality of various inflammatory conditions
especially cancer have been predicted using hematological
inflammation indices, such as the neutrophil/lymphocyte
ratio  (NLR), monocyte/lymphocyte ratio, platelet/
lymphocyte ratio (PLR) (6-8). Systemic inflammation index
(SIl) was first described as a promising tool for determining
hepatocellular carcinoma (HCC) treatment strategy and a
powerful prognostic indicator of poor outcome in patients
with HCC (9). It has been proposed as a potent predictive
tool of poor outcomes in individuals with many types of
malignancies and other disorders (10-16). Much research
revealed that a higher Sl is preferable to NLR and PLR
for reflecting the balance of the host's inflammatory and
immune condition.

Intensive care scoring systems are used to standardize
patient participation in clinical trials and compare the
effectiveness of intensive care units (ICU) by predicting
recovery from illness, assessing the severity of the
disorders and the degree of organ dysfunction, and
evaluating treatments (17,18). In scoring, patient records
from regular analyses are utilized and many clinical rating
systems are defined. These systems consist of two parts:
“prognostic” for predicting mortality, and “organ failure”
scoring systems to assess morbidity. One of the many in
ICU scoring systems is Acute Physiology and Chronic
Health Evaluation-Il (APACHE-II), which classifies disease
severity (19). APACHE-II assess acute physiology, age, and
chronic health and outcomes from these three segments
collected and patient mortality was calculated. Data used
in APACHE-II are the values that differ most from average
in the first 24 h in the ICU. The chronological age reveals
the decline in physical backup and is a significant feature
in determining the possibility of death in acute illness,
irrespective of illness severity. For this reason, it has been

added as a weighted score. In APACHE-II, when the total
score is 25, estimated mortality is 25% and, when the score is
above 35, this prediction value rises above 80% (20,21). This
recording method has some shortcomings. Aging patients
can receive a score greater than needed. There are no
regulated measurements for mechanical ventilation or the
medications for hemodynamic care treatment in the acute
physiology score. Additional studies of predicting mortality
among these elder critical patients should be undertaken
(22,23). This study was designed to retrospectively explore
the association among APACHE-II score and mortality in
patients hospitalized in the anesthesia and reanimation
ICU of a tertiary hospital.

METHODS

This study included data on patients who go through ICU
in the anesthesia and reanimation department of a third
hospital between January-December 2019. The hospital
information system (HIS) was used to obtain information
on the clinical features, lab test findings, and clinical
outcomes of the patients who were enrolled. The HIS was
used to obtain information on the clinical features, lab
test findings, and clinical outcomes of the patients who
were enrolled. Adult patients and a diagnosis-requiring
ICU hospitalization were the inclusion criteria. Exclusion
criteria were attendance of malignancies and coexisting
chemotherapy and immunosuppressive usage, patients
using drugs or blood products that affect the CBC, under
18, pregnancy, and lack of necessary data. Consequently,
data of 201 patients were involved in the final study.

In accordance with the Declaration of Helsinki, data were
obtained from hospital records after the patients gave
their consent to share their data and the Bakirkdy Dr. Sadi
Konuk Training and Research Hospital Clinical Research
Ethics Committee approved the collection (decision no:
2022-160, date: 07.09.2022). Age, gender, previous medical
history, ICU risk factors, APACHE-Il score, therapeutic care,
and laboratory assessment were recorded. After being
admitted to the ICU, all parameters were measured within
24 h. In the laboratory, Sysmex XE-5000 was used for CBC
measurement. In the presence of preanalytical factors such
as holding, clotting, and transfer conditions that adversely
affect the platelet count, the sample was rejected and not
analyzed. No technical abnormalities or flags were noted
on resulting screening of Sysmex XE-5000.All patients were
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then monitored for 30 days. Retrospective records of the
clinical outcomes were analysed as related to SlI.

The SIl was calculated from the platelet (reference range:
150-400x10%/uL), neutrophil (reference range: 1.8-6.98x10%/
pl), and lymphocyte (reference range: 1.26-3.35x10%pl),
counts using the formulation: Sll=platelet x neutrophil/
lymphocyte counts as defined previously (9). The SII was
expressed as x10%/uL. The relationship between the Sl and
the APACHE-I| score at the time of admission to the ICU and
30-day mortality was examined. The efficacy of Sll and other
hemogram parameters in determining ICU mortality was
investigated using the “receiver operating characteristic
(ROC) curve.” Sensitivity and specificity were calculated
according to standard formulas (24). In comparing the
results, the area under the curve (AUC) in the ROC analysis
was calculated (the value must be between 0.5-1.0foritto be
significant; 1.0 indicates the most significant relationship).

Statistical Analysis

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) for Windows 20
(IBM SPSS Inc., Chicago, IL). Categorical variables were
expressed as numbers and percentages. Mann-Whitney
U test was used to compare the numerical variables with
non-normally distributed between the two groups. Non-
normally distributed numerical variables are expressed as
medians [minimum-maximum (max)]. In a comparison of
categorical data, chi-square and Fisher's Exact chi-square
tests were used. The relationship between numerical
variables was evaluated with Spearman correlation analysis.
In statistical analysis, p<0.05 (*) value was set as significant.
The relationship between Sll and 30-day mortality was also
estimated with Cox proportional hazard regressions, and
the consequences were shown as hazard ratios (HR) and
95% confidence intervals (Cls).

RESULTS

The study population consisted of 201 patients, 104 females
(51.7%) and 97 males (48.3%). The median age was 73
[interquartilerange (IQR): 61-82] years old. Comorbid disease
was present in 95.5% (n=179) of the study population. The
max shared comorbidities are hypertension (50.7%; n=102),
diabetes mellitus (40.1%; n=81), chronic kidney disease
(28.8%; n=58), coronary artery disease (24.3%; n=49).
Pneumonia (n=67, 33.3%) was the most common cause
for admission to the ICU, and sepsis developed in 35.2%
(n=71) of the patients. The median length of stay in the ICU
was 19 days (IQR: 8-32). It was determined that 29.32% of
the patients (n=59) died from various reasons in the 30-day
survival. Survivors had significantly longer hospital stays
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than non-survivers (median: 24 days, IQR: 14-36 days vs.15
days, IQR 12-19 days). The baseline characteristics and
related information between survivors and non-survivors
are presented in Table 1. Also, the distribution of APACHE-I|
scores and laboratory findings of the patients on admission
to the ICU according to survival are shown in Table 1. SlI
was significantly higher in the non-survivor cohort (median;
1,566; IQR: 812-3,455 vs. 1,019; IQR 599-1,771, p=0.001). The
HR (95% Cl) for the high-SII group compared with the low-
Sl group for 30-day all-cause mortality was 2.61 (1.33, 4.79),
and 1.23(0.71, 2.61) respectively (Table 2). The sensitivity of
Sll over 1635 in determining mortality was 78.6%, and the
specificity was 71.8%. The AUC in ROC analysis for Sl was
calculated as 0.823 (95% Cl: 0.789-0.856).

DISCUSSION

Ratios derived from hemogram, which have been frequently
used recently, can be an efficient implement in enabling the
initial classification of patients in the ICU. We conducted a
retrospective observational data study to investigate the
capability of a Sl to predict in-ICU mortality. Using Cox
regression models, we observed a positive correlation
between SII and all-cause mortality in ICU patients.
Recently, Sll, that involves three important immune cells,
including neutrophil, lymphocyte, and platelet, is regarded
as a good predictor of both local immunological response
and systemic inflammation. This ratio can also be predictive
in intensive care patients in terms of feasibility, ease of use
and usability. Prognostic scoring systems are analyses of
illness severity implemented to anticipate outcomes, usually
mortality, of patient populations in the ICU (23). APACHE-Il is
one of the “prognostic scoring systems” that is widely used
in ICUs and estimate mortality by evaluating the severity of
the disease. The most important deficiency of APACHE-II
is the lack of evaluation criteria for haemodynamic support
therapy and mechanical ventilation. In addition to clinical
scoring systems, the predictive contribution of indices
obtained from the CBC can enable appropriate analyses
and treatment to be occupied initially during the clinical
progression.

Leukocytes create a physiological response to stress, and
this response is manifested by a proliferation of neutrophils
and a decline of lymphocytes. Although the main task of
platelets is on the hemostasis and coagulation system, an
increase in the proliferation of the megakaryocytic lineage
and a consequent increase in the number of platelets
are observed in chronic inflammatory processes. The
lymphocyte count tends to decrease due to increased
apoptosis. All these values are a single collection under
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Table 1. Comparisons of baseline characteristics and lab findings between the survive and the non-survive group

Parameter All cohort Survivors Non-survivors value
(n=201) (n=142) (n=59) P
Demographics
Age, years (median, IQR) 73 (61-82) 69 (61-78) 79 (74-82) 0.001
Gender, n (%)
Male 97 (48.3%) 66 (68.1%) 31(31.9%) 0.211
Female 104 (51.7%) 76 (73%) 28 (27%) -
Comorbidities, n (%)
Hypertension 102 (50.7%) 69 (48.6%) 33 (55.9%) 0.117
Diabetes mellitus 81 (40.1%) 54 (38%) 27 (45.7%) 0.322
Chronic kidney disease 58 (28.8%) 38 (26.7%) 20 (33.8%) 0.172
Coronary artery disease 49 (24.3%) 33 (23.2%) 16 (27.1%) 0.205
ICU admission reasons n (%)
Pneumonia 67 (33.3%) 39 (27.4%) 28 (47.45%) 0.012
Acute kidney disease 25 (12.1%) 17 (11.9%) 8 (13.55%) 0.125
Gastrointestinal event 31 (25.4%) 24 (16.9%) 7 (11.8%) 0.119
Others 78 (38.8%) - - -
Sepsis 71 (35.2%) - - -
Length of ICU stay, days (IQR) 19 (8-32) 24 (14-36) 15 (12-19) 0.021
APACHE-II 19 (5-43) 18 (6-41) 20 (7-43) 0.204
Lab findings on admission
. 10.90 11.20 10.60
Hemoglobin, g/dL (9.80-12.20) (9.60-12.40) (9.30-11.70) 0.023
10.75 11.05 9.640
3
WBC (x10°pL) (5.00-15.32) (5.20-14.30) (4,80-19.60) 0.014
. 8.14 8.10 8.90
3
Neutrophils (x10° L) (9.20-10.48) (6.66-9.40) (6.60-12.20) 012
1.10 1.15 0.80
3
Lymphocytes (x10%pL) (0.65-1.25) (0.80-1.20) (0.70-1.00) 0.033
0.45 0.50 0.35
3
Monocytes (x10°pL) (0.30-0.60) (0.35-0.65) (0.25-0.55) 0.62
214 225 194
3
Platelets (10°uL) (172-275) (179-267) (165-255) 045
Sl (median, IQR) 1,148 1.019 1,566 0.037

(756-2,483)

(599-1,771) (812-3,455)

All continuous variables are reported as medians and IQRs. Statistical significance set at 0.05.

ICU: Intensive care unit, WBC: White blood cells, SlI: Systemic immune inflammation index, IQR: Interquartile range,

APACHE-II: Acute Physiology and Chronic Health Evaluation-II

the parameter-formed Sll. It has been suggested in recent
publications that this value, which is formed from whole
blood parameters involved in the inflammation process,
should be used as an indicator of inflammation. In a study
by Dey et al. (25), assumed the collective impact of pro-
inflammatory and pro-thrombotic corpuscular lines in

calculating the new indices, Sl represents a modest and
reproducible factor representing the possible of describing
the patients susceptible to poor results later off-pump
coronary artery bypass grafting (26). It has been reported
that SlI, which is one the inflammatory parameters, cheap
and easily available, can be a good predictor in predicting
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Table 2. Cox regression analysis for the risk factors associated
with 30-day mortality

30-day mortality

Variables p-value
HR 95% ClI

ﬁ%ree(;z; 1year 1.03 1.01-1.12  0.014

APACHE-II

<18 1 - -

>20 1.49 0.31-4.73 0.151

Sl

<1,019 1 - -

1,019-1,566 1.21 0.73-2.67 0.013

>1,566 2.61 1.33-4.79 0.011

All statistically significant values are reported in bold.

HR: Hazard ratio, Cl: Confidence interval, APACHE-II: Acute Physiology and
Chronic Health Evaluation-Il, SlI: Systemic immune-inflammation index

most important adverse cardiac and cerebral accidents
later bypass surgery (26). In the other study intended to
elucidate the possible prognostic meaning of SlI, expressed
it effectively predicts 30- and 90-day mortality and the great
risk of the existence of main cardiac adverse actions (27).
It was stated that in coronavirus disease-2019 patients, SlI
at admission independently predicted in-hospital mortality
and helped with early risk stratification in this group (28,29).
Sl is also a possibly valuable predictive tool for acute
pancreatitis that is an illness defined as acute inflammation
of the pancreas (30). The index of Sll may guess intravenous
immunoglobulin resistance, myocarditis, valve regurgitation
in Kawasaki disease as a specific factor (31). Sl has also
been recognized as a predictive marker in several cancers
(10-13). In most of these studies, SIl was preferable to
other indices. The cause for the advantage of the SlI can
be explained in the following way: there is a lymphopenia,
and this is due to augmented inflammatory response and
high cortisol levels triggered by an enlarged sympathetic
activity. The increased neutrophil count is thought to be
subordinate to the increased inflammatory response. The
inflammatory reaction may be tributary to increased oxygen
radicals due to hypoxia-induced reperfusion injury or may
be related with a thorough increase in interleukin (IL)-6, IL-8,
P-selectin, tumor necrosis factor alpha in inflammatory cells
because of endothelial damage (32). Enlarged platelet in
patients might be related to platelet activation. This is due
to inflammation or associated with increased catecholamine
secretion induced by comorbidity, high oxidative stress
and endothelial damage. Therefore, SlI is accepted as a
parameter that shows both high neutrophil levels reflecting
acute inflammation, low lymphocyte levels reflecting
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physiological stress, and negative effects of thrombocytosis
induced by endothelial damage.

CONCLUSION

In our study, the multivariate Cox regression models
showed that the Sl was significantly related to survival after
correction for age, and APACHE score. This index has only
three components, is easily calculated and inexpensive.
The fact that our study was retrospective conducted at a
single center and therefore only included few patients is its
most significant limitation. Another limitation is due to the
study’s retrospective design, the effects of highly sensitive
inflammatory parameters like IL-6, procalcitonin, and
C-reactive protein could not be assessed. To understand
the mechanism of Sll's impact on poor results, prospective
studies involving many patients are required.
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