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Abstract

Background: The purpose of this study was to look at the seasonal distribution, age and gender distribution, and eosinophil, lymphocyte, and monocyte
values according to age and gender in cases of insect bites that were brought to the emergency room over the course of a year.

Materials and methods: Retrospective analysis was performed on patients who were brought to the emergency room between 1.12.2021 and 1.12.2022 and
had the ICD code W57 (Diagnosis Code - Bitten or stung by Nonvenomous Insects and Other Nonvenomous Arthropods). The following values were noted: age,
gender, presenting season, CRP, Leukocyte, Platelet, Lymphocyte, Monocyte, Eosinophil, INR, PTZ, and Aptt levels.

Result: The study comprised a total of 694 patients—308 females and 386 males. The patients were 39.81 16.42 years old on average. Spring saw 9.4% of the
patients, summer saw 67%, and fall saw 23.6%. According to the patients' gender, there were significant differences in the eosinophil (t:-3.535; p:0.0010.01) and
monocyte (t:-4.909; p:0.0010.01) values. Regarding the season in which the patients were admitted, significant differences in lymphocyte (F:7.045; p:0.0010.01)
and monocyte (F:3.208; p:0.0410.05) values were discovered. When the disparities in eosinophil, lymphocyte, and monocyte values were evaluated in relation
to the patients' ages, significant differences in monocyte values were discovered (F:2.552; p:0.0270.05).

Conclusion: We commonly see insect bites in emergency rooms, which we can usually cure with straightforward remedies or occasionally without treatment,
but in some unfortunate circumstances, we may have to deal with major issues and allergic responses (4). Almost little studies have been done on the seasonal
distribution and evaluation of blood tests according to age and gender, despite the fact that there are many studies on this topic in the literature. We think that

more study on this topic is necessary.

Keywords: Insect Bites, Emergency Department, Eosinophil, Lymphocyte and Monocyte

Introduction

‘Insect bites’ are a significant number of patients presenting
to the emergency department. Due to the fact that not every
patient is admitted to the hospital, the real incidence in the
community is unknown. Patients are more likely to see a
doctor if they are experiencing symptoms, are uncertain
about what bit them, and are in fear. At the stung site, redness,
edema, and even discomfort appear in minor cases. But they
can also occasionally manifest as urticaria, shortness of
breath, and anaphylactic shock. Of fact, treatment may not
always be required in certain situations. However, therapy
should be provided and hospitalization should be required in
extreme cases and in vulnerable individuals (1,2).

Allergy symptoms and alterations in the blood picture
can be brought on by insects. Eosinophilia in particular is
a shift that is anticipated, but it has the potential to increase
neutrophils, induce leukocytosis, and cause local skin

infections. Other blood series may also undergo changes
as a result (3). Numerous studies on insect bites have been
published in the literature. The majority of research, however,
focuses on certain insects like scorpions, ticks, and bees.
Studies on other insect bites are relatively rare, particularly
those whose type or nature the patient is unaware of.

In this study, we looked at the seasonal distribution,
age and gender distribution, and values for eosinophils,
lymphocytes, and monocytes according to age and gender
in cases of insect bites that were brought to the emergency
room within a year.

Material And Method

The study was approved by the Non-Interventional Research
Ethics Committee of Malatya Turgut Ozal University with
the decision numbered B.67 on 15.11.2022. This study was
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conducted following the Principles of the Declaration of
Helsinki.

Between 1.12.2021 and 1.12.2022, patients admitted to
the emergency department with International Classification
of Diseases (ICD) W57 (ICD 10 Diagnosis Code - Bitten
or stung by a nonvenomous insect and other nonvenomous
arthropods) were retrospectively analyzed.

Data of the patients were obtained from computer
records and outpatient clinic physician records. Age,
gender, season of presentation, Crp (normal values: 0-0.5
mg\dl), Leukocyte (normal values: 4.6-10.2 1073\uL),
Platelet (normal values: 142-424 10"3\uL), Lymphocyte %
(normal values: 10-50), Monocyte % (normal values: 0-12),
Eosinophil % (normal values: 0. 5-5), Inr (international
standardized ratio, international normalized ratio) (normal
values: 0.8-1.2), Ptz (normal values: 10-14 seconds) and
Aptt (normal values: 56.76-147.45 seconds). Patients with
incomplete data and patients under 18 years of age were
excluded from the study. Demographic characteristics
and laboratory findings of the patients were analyzed. The
differences in eosinophil, lymphocyte, and monocyte values
according to the gender of the patients and the season of
presentation, and the differences in eosinophil, lymphocyte,
and monocyte values according to the age of the patients
were statistically evaluated.

Statistical Evaluation

Statistical Package for Social Science for Windows (SPSS)
24.0 package program was used to evaluate the data in the
study. Frequency and percentage distribution analysis, mean,
and standard deviation values were analyzed to determine
the descriptive characteristics of the patients evaluated in
the study.

Independent Samples t-test was used to determine the
significant differences in eosinophil, lymphocyte, and
monocyte values in terms of the gender of the patients,
and One-Way ANOVA was used to examine the significant
differences in terms of the age of the patients and the seasons
in which they were admitted.

The results were considered significant at 99% (p<0.01)
and 95% (p<0.05) confidence levels.

Result

A total of 694 patients whose data were accessed in a
retrospective computer search were included in the study.
Within the scope of the study, 308 (44.4%) of the patients
were female and 386 (55.6%) were male. 9.4% of the patients
applied in spring, 67% in summer, and 23.6% in fall. The
mean age of the patients was 39.81+16.42 years. Table 1
shows the demographic characteristics of the patients. Table
2 shows the mean laboratory data of the patients. When the

Table 1: Demographic Characteristics of the Patients

Characteristics

Gender N %

Female 308 44.4

Male 386 55.6

Season

Spring 65 9.4

Summer 465 67.0

Fall 164 23.6

Age Average S.S.
39.81 16.42

differences in eosinophil, lymphocyte, and monocyte values
were analyzed according to the gender of the patients and the
season of presentation; significant differences were found in
the eosinophil (t:-3.535 ; p:0.001<0.01) and monocyte (t:-
4.909 ; p:0.001<0.01) values in terms of the gender of the
patients. Accordingly, eosinophil and monocyte values of
male patients were found to be higher than female patients.
No significant difference was found in lymphocyte values in
terms of the gender of the patients.

Significant differences were found in the lymphocyte
(F:7.045; p:0.001<0.01) and monocyte (F:3.208;
p:0.041<0.05) values in terms of the season in which
the patients were admitted. The differences found were
significant between the lymphocyte and monocyte values
of the patients admitted in the fall and the values of the
patients admitted in the spring and summer seasons.
Accordingly, the lymphocyte and monocyte values of the
patients admitted in the fall were lower than the lymphocyte
and monocyte values of the patients admitted in the spring
and summer seasons.

When the differences in eosinophil, lymphocyte, and
monocyte values were analyzed according to the ages of the
patients, significant differences were found in the monocyte
(F:2.552;p:0.027<0.05) values of the patients in terms of the
ages of the patients. The differences found were significant

Table 2: Laboratory Results of the Patients

Parameters Average ORES
Crp (0-0.5 mg\dl) 0.33 0.87
Leukocyte (4.6-10.2 10”3\uL) 9.32 2.64
Platelet (142-424 10~3\uL) 256.84 66.18
Lymphocyte % (10-50) 30.16 9.89
Monocyte % (0-12) 7.64 2.23
Eosinophil % (0.5-5) 2.35 1.94
Inr (0.8-1.2) 1.00 0.14
Ptz (10-14 minutes) 11.98 1.92
Aptt (56.76-147.45 minutes) 106.34 15.96
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between the monocyte values of patients aged 20 years and
younger and patients in other age groups. Accordingly, the
monocyte values of patients aged 20 years and younger
were higher than the monocyte values of patients in other
age groups.

No significant differences were found in the eosinophil
and lymphocyte values of the patients in terms of age.

Discussion

In emergency rooms, we commonly see patients who have
been bitten by insects. Fortunately, most of the time, these
patients can recover without therapy or with just minor
complications from their bites (4). Almost little studies
have been done on the seasonal distribution and evaluation
of blood tests according to age and gender, despite the fact
that there are many studies on this topic in the literature.
Particularly, case reports predominate in studies pertaining
to blood values. As a result, the majority of the conversation
will be focused on our research.

It is possible that there are numerous undiscovered bug
species in the planet, hence many different types of insects
may be responsible for insect bites. The kind of bug that
bit the person, especially the fluid inside the insect that is
thought to be harmful to humans, has a direct impact on
whether the patient experiences an allergic reaction and, if
so, what kind and how severe the symptoms are. Everybody
can get bitten by an insect, but whether or not a reaction
happens, and if it does, how severe it is—how much the
bite swells, itches, and is red—varies considerably from
person to person and is more noticeable in vulnerable
youngsters. In our study, patients under the age of 20 had
monocyte levels that were greater than those of patients in
other age groups. Due to hypersensitivity, lymphocytosis
is expected in cases of bug bites, although monocytosis is
less common (5).

Hypersensitivity to insect bites is the most common
allergic dermatitis. At the cellular level, skin lesions are
characterized by massive eosinophil infiltration caused by
an underlying allergic response (6,7). In another study, in
a patient who developed cellulitis as a result of an insect
bite, no significant abnormality was found except mild
eosinophilia in the complete blood count (8). In our study,
eosinophil and monocyte values of male patients were found
to be higher than those of female patients. No significant
differences were found in eosinophil and lymphocyte values
in terms of the age of the patients.

After an insect bite, symptoms such as localized
itching, redness, and swelling usually occur on the skin.
As expected, it is observed much more frequently in hot
weather, especially in spring and summer (9). The reasons

for this include a significant increase in the number of
insects in hot weather and a preference for outdoor activities
more frequently. In this study, 67% of the patients presented
in the summer months. In winter months, the number of
applications is almost negligible. In Bischof’s study, the
2 months with the highest incidence of insect bites were
August and September. Since the seasons were not divided
into months in our study, we cannot say anything clear about
this. However, in our findings, it was detected more in the
fall than in the spring (10).

Again, a substantial difference between the lymphocyte
and monocyte values of patients treated in the fall and those
of patients admitted in the spring and summer was discovered
when blood tests were evaluated according to the seasons.
Therefore, compared to patients admitted in the spring and
summer, the lymphocyte and monocyte levels of patients
admitted in the fall were lower. This is not quite clear as to
why. Perhaps as winter draws near, insects’ capacity to elicit
a response declines.

Sometimes, when an insect bite occurs in the early hours
during the acute phase, there may be no reaction. Serious
reactions, nevertheless, can happen later, sometimes even
days after the bite. Therefore, the patient should be informed
that more serious reactions could manifest if they receive
insect bites at the emergency room or an outpatient clinic.
If clinical progression occurs despite proper treatment,
patients should be admitted to the hospital. The first few
seconds after a bite typically involve unpleasant pain.
Following that, the body reacts by manifesting an allergic
reaction on the skin. At the bite site, there is an increase in
warmth, itchiness, redness, and similar allergic symptoms.
The compounds that the insect injects into our skin, either
by its saliva or through its sting, cause the allergic reaction.
These reactions are often modest in nature and go away
quickly after an insect bite (4,11). However, symptoms may
gradually worsen and cause serious health issues in people
who are allergic to insect secretions.

Conclusion

We commonly see insect bites in emergency rooms, which
we can usually cure with straightforward remedies or
occasionally without treatment, but in some unfortunate
circumstances, we may have to deal with major issues and
allergic responses (4). Almost little studies have been done
on the seasonal distribution and evaluation of blood tests
according to age and gender, despite the fact that there are
many studies on this topic in the literature. We think that
more study on this topic is necessary.
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Table 3: Differences in Eosinophil, Lymphocyte, and Monocyte Values According to the Gender of the Patients and the Seasons of
Admission

Average .1s.s. t-F p
Female 2.06+1.79
Eosinophil % (0.5-5) t:-3.535 00712+
Male 2.58+2.04
Female 30.78+10.06
Lymphocyte % (10-50) t:1.476 .140°
Male 29.67+9.73
Female 7.18+£2.08
Monocyte % (0-12) t:-4.909 0012+
Male 8.01+2.28
Spring 2.19+1.73
Eosinophil % (0.5-5) Summer 2.38+1.91 F:.308 7350
Fall 2.33+2.12
Spring 30.39+10.28
.001°**
Lymphocyte % (10-50) Summer 31.01+£9.67 F:7.045
(3-1.3-2)
Fall 27.67+9.99
Spring 8.03+2.19
Monocyte % (0-12) Summer 7.71£2.25 F:3.208 041
(3-1.3-2)
Fall 7.29+2.17

Table 4: Differences in Eosinophil, Lymphocyte, and Monocyte Values According to the Age of Patients

Average .1s.s. F p
20> 2.19+1.68
21-30 2.63+2.36
31-40 2.26+1.84
Eosinophil % (0,5-5) F:1.513 183
41-50 2.31+1.46
51-60 2.46+2.27
61 < 2.03+1.51
20> 30.55+9.00
21-30 29.87+9.34
31-40 29.9249.33
Lymphocyte % (10-50) 41-50 31.7549.93 F:1.369 234
51-60 30.77+10.94
61 < 28.38+11.05
20> 8.21+1.83
21-30 7.92+2.64
31-40 7.72+£2.04
41-50 7.5242.38 027+
Monocyte % (0-12) F:2.552 (1-3.1-4
51-60 7.53£2.13 1-5. 1-6)
61 < 7.08+2.20
Fall 7.29+2.17

One-Way ANOVA, *p<0.05, **p<0.01



Investigation of Eosinophil, Lymphocyte and Monocyte Values According to Age and Gender in

Eurasian Journal of Critical Care. 2023;5(2): 37-41

41

Insect Bites in The Emergency Department

References

. Juckett G. Arthropod bites. Am Fam Physician. 2013 Dec
15;88(12):841-7. PMID: 24364549.

. Turan E, Yesilova Y, U¢mak D, Yurt N, Karakoca YB. Pederus
Dermatiti: Batman Bolgesinden Sporadik Bir Olgu. Turk J Der-
matol 2013; 7: 164-5 DOI: 10.4274/tdd.1326

. Celiloglu C, Tolunay O, Ozdemir U, Sucu A, Celik U. Oriimcek
Ising ile Gelisen Siddetli Sistemik Toksisite ve Dermonekroz.
Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2019; 5: 395-
398

. Singh S, Mann BK. Insect bite reactions. Indian J Dermatol Ve-
nereol Leprol. 2013 Mar-Apr;79(2):151-64. doi: 10.4103/0378-
6323.107629. PMID: 23442453

. HatipogluH., Erkal S., Tirkmen S, Engerek N, Kurt K, Siraneci
R. Enfeksiyon Hastaliklarinin Tanisinda Laboratuvar Bulgulari
Jopp Derg 3(1):5-11, 2011

10.

(Dodiuk-Gad RP, Dann EJ, Bergman R. Insect bite-like rea-
ction associated with mantle cell lymphoma: a report of
two cases and review of the literature. Int J Dermatol. 2004
Oct;43(10):754-8. doi: 10.1111/j.1365-4632.2004.02145 x.
PMID: 15485536.

Horiuchi Y. Insect bite as possible cause of eosinophilic
pustular dermatosis. J Dermatol. 1999 Mar;26(3):196-7. doi:
10.1111/j.1346-8138.1999.tb03454.x. PMID: 10209929.
Ozuguz P, Kacar SD, Karaca S, Aktepe F. Seliilitle Karisan Art-
ropod Isingi: Olgu Sunumu Dizce Tip Fakiiltesi Dergisi 2014;
16(3): 35-36.

Kar S, Dongre A, Krishnan A, Godse S, Singh N. Epidemio-
logical study of insect bite reactions from central India. In-
dian J Dermatol. 2013 Sep;58(5):337-41. doi: 10.4103/0019-
5154.117292. PMID: 24082174; PMCID: PMC3778769.
Bischof RO. Seasonal incidence of insect stings: autumn ‘yel-
low jacket delirium’ J Fam Pract. 1996 Sep;43(3):271-3. PMID:
8797755.



Original Article

Eurasian Journal of Critical Care

Evaluation and Diagnostic Effectiveness of Hemog
Biochemistry and Inflammatory Markers (Immature

Granulocyte, Procalcitonin, CRP, NLR, PLR) in Patients with
Sepsis h

| | '\_-‘
| \\%__

. r’

maras, Turkiye

)

(© Muhammed Semih GEDIK', © Muhammed CIFTCIOGLU?
'Kahramanmaras Siitcli imam University, Faculty of Medicine, Department of Emergency Medicine, Kahra

2Kahramanmaras Siitcli imam University, Faculty of Medicine, Internal Medicine, Kahramanmaras, Turkiye

Abstract

Background: It was aimed to show the contributions of hemogram values and inflammatory markers involved in the pathology and progression of sepsis,
and other biochemical markers like C-reactive protein, procalcitonin, delta neutrophil index (immature granulocyte), calcium and zinc levels to the diagnosis of
sepsis, and the relationship of the relevant markers with each other.

Materials and methods: This is a descriptive epidemiological study. Patients aged 18 years and over who received the diagnosis of sepsis in the Emergency
Department and Internal Diseases Service of Kahramanmaras Stitcti Imam University Medical Faculty Hospital between 11.10.2022 - 11.06.2023 were prospec-
tively involved in this study.

Result: In the present study, it was found that leukocyte, neutrophil, platelet lymphocyte ratio, neutrophil lymphocyte ratio, immature granulocyte, copper,
phosphorus, blood glucose, C-reactive protein, and procalcitonin values were high in patients with sepsis. Albumin, calcium, zinc and lymphocyte levels were
found to be low.

Conclusion: The use of biomarkers in sepsis has increasingly become important in diagnosing, following treatment, determining prognosis and predicting
mortality. The biomarkers examined in this study are believed to be a reference for future studies on their use in diagnosing and treating sepsis, and following

its prognosis.

Keywords: Sepsis, Hemogram, Biochemistry, Immature granulocyte, Copper, Zinc.

Introduction

Sepsis is a clinical syndrome that most frequently causes
mortality and morbidity around the world. Sepsis is a severe
organ dysfunction that is induced by an uncontrolled host
response to infection (1). Sepsis, which is also referred
as systemic inflammatory response syndrome (SIRS), is
identified as a severe multi-organ dysfunction. It is crucial
to detect significant bacterial infections like sepsis in the
early period so that infectious diseases can be treated and
controlled. Organ dysfunction in sepsis refers to an acute
increase of at least two points in the SOFA (Sequential Organ
Failure Assessment) score due to infection. Septic shock is
a subcomponent of sepsis and refers to the requirement for
vasopressor therapy to increase the serum lactate level above
2 mmol/L and to keep the mean arterial pressure above 65
mmHg. In sepsis, clinical characteristics may vary depending
on the conditions such as the infection site, causative
microorganism, manifestation of organ dysfunction, and

the underlying health status of the host (1, 2). In addition
to clinical findings, there are also some laboratory tests
such as leukocyte count and C-reactive protein (CRP) in the
diagnosis of sepsis, however, sepsis is diagnosed based on
clinical and inflammatory markers and blood culture results
since these tests are not specific to sepsis. The major issue
in the detection of bacterial infections is that the clinical
presentation of signs and symptoms usually overlaps with
other inflammatory disorders. Despite the widespread use
of microbiological, biochemical and molecular methods for
diagnosing the infections, they involve some restrictions
with regard to sensitivity and specificity. Thus, there is still
no gold standard marker. It is necessary to determine the
proposed biomarkers by fast, cost-effective, reliable, simple,
specific, and sensitive methods (2).

For the assessment of inflammatory processes that included
in the progression and pathology of sepsis, CRP, procalcitonin
(PCT), and complete blood count tests are employed. White
blood cell count (WBC), neutrophil, lymphocyte, platelet
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(PLT) and mean platelet volume (MPV) values, that are
among the complete blood count parameters, and the ratios
of these values to each other are employed as inflammatory
markers (3). A few of the most important of these markers are
neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte
ratio (PLR). Furthermore, delta neutrophil index is a recent
inflammatory marker which is calculated in routine hemogram
examination without causing additional cost. Upon reviewing
the literature, delta neutrophil index was not evaluated much
in patients with sepsis.

Immature granulocytes in the peripheral circulation is
indicated by delta neutrophil index (DNI). Studies revealing
that DNI generally increases in cases of inflammation are
available (4). Immature/total granulocyte ratio or neutrophil
band count is increased by stress, infection, and systemic
inflammation, so it is possible to employ DNI as a measure
of the existence of immature granulocytes and also as an
indicator of a granulocyte shift to the left (5).

It was reported that hypocalcemia was observed in
sepsis patients with critical condition. Nevertheless, the
significance of hypocalcemia in sepsis has not been studied
thoroughly. Hypocalcemia is frequently seen in patients
with sepsis and is considered to be significantly related to
organ dysfunction and sepsis-related mortality (6).

It was aimed to show the contributions of inflammatory
markers involved in the pathology and progression of sepsis,
and other biochemical markers such as CRP, PCT, complete
blood count parameters, delta neutrophil index, calcium,
zinc levels to the diagnosis of sepsis and the relationship of
relevant markers with each other.

Material and Method

This is a descriptive epidemiological study. Patients aged
18 years and over who received the diagnosis of sepsis in
the Emergency Department and Internal Diseases Service
of Kahramanmaras Siitci Imam University Medical
Faculty Hospital between 11.10.2022 - 11.06.2023 were
prospectively involved in this study. No sample was selected.

Sepsis patients’ sociodemographic data like age and
gender and laboratory tests in blood such as hemogram,
biochemistry, inflammatory markers and electrolyte
levels were analyzed. Hemogram, biochemistry, routine
inflammatory markers, complete blood count parameters,
CRP, PCT, WBC, neutrophil, lymphocyte, NLR, PLT, PLR,
immature granulocyte level, and zinc, copper, magnesium,
sodium, potassium, calcium, chloride, phosphate, pH, and
glucose levels were taken within the scope of laboratory
tests. The patients’ data were received from the hospital
automation system and patient files and saved in an excel
file. Then, the statistical evaluation was performed.

SPSS v.23.0 package program (SPSS Inc, Chicago,
Illinois, USA) was employed to statistically evaluate the
data obtained in the study. During the evaluation of the

data, descriptive statistics were given as frequency and
percentages for qualitative data, and as frequency, mean,
and standard deviation for numerical data. The suitability of
the parameters to the normal distribution was assessed using
analytical methods (Kolmogorov-Smirnov and Shapiro-
Wilks tests). Since parametric assumptions could not be met
in the comparison of quantitative data, the Mann-Whitney
U test, which is a non-parametric method, was employed
to compare means between two independent groups. A
p-value of <0.05 was considered as the level of statistical
significance. The values were expressed as mean and
standard deviation.

Ethical committee approval was obtained for the study
from Kahramanmaras Siit¢ii Imam University Faculty of
Medicine Clinical Research Ethics Committee with session
no: 2022/28, decision no: 03, dated 11.10.2022. The study is
consistent with the Declaration of Helsinki.

Results

Table 1: Sociodemographic characteristics of the patients
diagnosed with sepsis in the study

Number %

Gender

Female 23 63,9
Male 13 36,1
Total 36 100
Age

18- 64 3 8,3
65-79 18 50,0
80 and above 15 41,7
Total 36 100

A total of 36 participants, consisting of males by 36.1% (n=13) and females
by 63.9%, were included in the study. While 8.3% (n=3) of the participants
were aged between 18-64 years, 50% (n=18) and 41.7% (n=15) of them were
aged between 65-79 years and 80 years and above, respectively (Table 1).

The mean leukocyte count and the mean neutrophil
count of the patients diagnosed with sepsis in the study were
found to be 16.45 (SD:7.7) and 14.79 (SD:7.4), respectively.
Leukocyte and neutrophil levels of sepsis patients were
found to be higher than normal (Table 2).

It was found that patients’ mean platelet lymphocyte
ratio and mean neutrophil lymphocyte ratio were 479.382
(SD: 792.268) and 28,629 (SD:39.768), respectively. These
values were found to be higher than normal limits (Table 2).

The mean immature granulocyte level and the percentage
of immature granulocyte of the patients with sepsis were
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found to be 329.17 (SD:399.49) and 1.739 (SD: 1.918),
respectively. The relevant value was found to be higher than
normal limits (Table 2).

It was found that the mean RDW value of the patients
with sepsis was high by 55.66 (SD: 12.50) (Table 2).

The mean C reactive protein value of the patients was found
to be 163.84 (SD:93.3). It was found that patients diagnosed
with sepsis had high levels of C-reactive protein (Table 2).

The mean procalcitonin levels of the patients with
sepsis were found to be 33.23 (SD:59.84). It was found that

Table 2: Laboratory Results of the Patients

the procalcitonin levels were high in patients with sepsis
(Table 2).

The mean albumin value of the sepsis patients included in
our study was found to be low by 26.30 (SD: 5.90) (Table 2).

In patients with sepsis, the mean calcium value and the
mean zinc value were found to be low by 7.90 (SD:0.66) and
48.93 (SD:18.53), respectively (Table 2).

It was found that the mean glucose level of the patients
with sepsis was 154.94 (SD:73.29) (Table 2).

n Mean £ SD Normal Values*
WBC (10°/L) 36 16,45 +7,7 3,39-8,86
Neutrophil (10°/L) 36 14,79+ 7.4 1,5-5
Neutrophil percentage (%) 36 87,91 +£9,61 40,1 -71,4
Platelet (10°/L) 36 239,56 + 141,09 150 —400
Lymphocyte (10°/L) 36 0,911 + 0,551 1,05-3,17
Lymphocyte percentage (%) 36 7,24 +7,37 21,6 —49
NLR (%) 36 28,629+39,768 0,91-5,6
PLR (%) 36 479,382+792,268 40 - 140
RDW (fL) 36 55,66 + 12,50 38,9-50
MCV (fL) 36 90,36 + 6,83 87-102,2
MPV (fL) 36 10,74 + 0,97 92-12.2
1G count 36 329,17 + 399,49 10-40
1G percentage (%) 36 1,739 + 1,918 0,16 - 0,62
Na (mmol/L) 36 138,67 7,56 132 - 146
K (mmol/L) 36 431+0,78 35-55
Ca (mg/dL) 36 7,90 £ 0,66 8,610
P (mg/dL) 36 4,42 +2.44 2,5-4,5
Cl (mmol/L) 36 106,17 £ 5,69 96— 106
pH 36 7,34 +0,11 7,35-17,45
CO2 (mmHg) 36 34,89 + 13,47 35-45
PCT (ug/l) 36 33,23+59,84 <0.1
CRP (mg/L) 36 163,84 £93,3 <5
Albumin (g/L) 36 26,30 + 5,90 39,7-49,4
Zn (png/dL) 36 48,93 + 18,53 50150
Mg (mg/dL) 36 1,77+ 0,39 1,6 -2,6
Cu (pg/dL) 36 96,17 + 35,40 70— 140
Glucose (mg/dL) 36 154,94+73,29 74 - 100

Ca: calcium, Cl: chlorine, CO2: carbon dioxide, CRP: c-reactive protein, Cu: copper, IG: immature granulocyte, K: potassium, MCV: mean corpuscular
volume, Mg: magnesium, MPV: mean platelet volume, n: number of patients, Na: sodium, NLR: neutrophil-lymphocyte ratio, P: phosphorus, PCT:
procalcitonin, PLR: platelet-lymphocyte ratio, RDW: red blood cell distribution width, SD: standard deviation, WBC: white blood cell count, Zn: zinc

* The relevant variables were compared with the normal values in the literature. During comparison with the normal values, the parameters that increased
with sepsis were compared with upper limit of normal while the parameters that decreased with sepsis were compared with lower limit of normal. No

correlation was investigated for the parameters within normal limits.
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Table 3: Hemogram, biochemistry, inflammatory markers and electrolyte levels of the patients diagnosed with sepsis in the study

by gender
Gender
Male Male P
n Mean SD n Mean SD P
WBC (10°/L) 13 14,48 1,24 23 17,56 1,88 0,193
Neutrophil (10%/L) 13 12,80 1,13 23 15,91 1,81 0,193
Neutrophil percentage (%) 13 88,10 1,68 23 87,80 2,35 0,348
Platelet (10°/L) 13 230,46 31,97 23 244,70 32,53 0,908
Lymphocyte (10%/L) 13 0,945 0,174 23 0,892 0,107 0,856
Lymphocyte percentage (%) 13 7,05 1,34 23 7,35 1,79 0,553
Neutrophil/Lymphocyte Ratio 13 38,28 17,48 23 23,17 3,39 0,705
Platelet/Lymphocyte Ratio 13 715,47 350,2 23 3459 58,0 0,633
RDW (fL) 13 51,31 3,17 23 58,12 2,64 0,063
MCV (fL) 13 89,41 1,47 23 90,90 1,59 0,633
MPV (fL) 13 10,59 0,23 23 10,83 0,22 0,542
IG count 13 186,15 55,27 23 410,00 39,31 0,106
1G percentage (%) 13 1,21 0,28 23 2,04 0,47 0,198
Na (mmol/L) 13 141,46 2,16 23 137,09 1,49 0,109
K (mmol/L) 13 4,34 0,24 23 4,29 0,16 0,895
Ca (mg/dL) 13 8,00 0,19 23 7,84 0,14 0,498
P (mg/dL) 13 3,68 0,63 23 4,85 0,52 0,182
Cl (mmol/L) 13 106,69 1,78 23 105,87 1,12 0,596
pH 13 7,36 0,31 23 7,33 0,22 0,339
CO2 (mmHg) 13 33,82 2,52 23 35,49 3,25 0,974
Procalcitonin 13 39,56 20,71 23 29,66 10,67 0,729
CRP (mg/L) 13 189,16 31,22 23 149,53 16,61 0,270
Albumin (g/L) 13 27,01 1,65 23 25,90 1,25 0,610
Zn (pg/dL) 13 49,25 4,85 23 48,75 4,06 0,792
Mg (mg/dL) 13 1,84 0,12 23 1,73 0,08 0,517
Cu (pg/dL) 13 105,94 7,77 23 90,65 8,01 0,229
Glucose 13 150,08 18,69 23 157,70 16,21 0,780

Ca: calcium, Cl: chlorine, CO2: carbon dioxide, CRP: c-reactive protein, Cu: copper, IG: immature granulocyte, K: potassium, MCV: mean corpuscular

volume, Mg: magnesium, MPV: mean platelet volume, Na: sodium, NLR: neutrophil-lymphocyte ratio, P: phosphorus, PCT: procalcitonin, PLR: platelet-
lymphocyte ratio, RDW: red blood cell distribution width, SD: standard deviation, WBC: white blood cell count, Zn: zinc

The P value was found using Mann—Whitney U test and/or Student’s t test.

In sepsis patients, it was determined that leukocyte count,
neutrophil count, platelet count, lymphocyte percentage, RDW,
immature granulocyte count/percentage, phosphorus and
glucose levels were higher in female patients compared to male

patients, however, it was found that calcium, zinc and albumin
values were lower in female patients compared to male patients.
No statistically significant difference was observed between
genders in terms of other parameters (Table 3).
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Table 4: Hemogram, biochemistry, inflammatory markers and electrolyte levels of the patients diagnosed with sepsis in the study
by age

Age
Below 80 years 80 years and above P
n Mean SD n Mean SD P
WBC (10°/L) 21 14,76 1,32 15 18,80 2,42 0,205
Neutrophil (10°/L) 21 12,95 1,23 15 17,36 2,32 0,163
Neutrophil percentage (%) 21 85,62 2,36 15 91,10 1,74 0,009
Platelet (10°/L) 21 232,86 28,11 15 248,93 41,55 0,835
Lymphocyte (10°/L) 21 0,982 0,107 15 0,811 0,163 0,194
Lymphocyte percentage (%) 21 8,37 1,81 15 5,67 1,50 0,050
NLO 21 16,73 2,63 15 45,28 14,69 0,033
PLO 21 300,58 59,42 15 729,70 299.,8 0,163
RDW (fL) 21 56,58 3,00 15 54,37 2,81 0,665
MCV (fL) 21 88,78 1,40 15 92,58 1,80 0,116
MPV (fL) 21 10,75 0,22 15 10,73 0,24 0,797
1G count (109/L) 21 273,33 65,14 15 407,33 131,7 0,470
1G percentage (%) 21 1,87 0,46 15 1,55 0,43 0,847
Na (mmol/L) 21 138,62 1,78 15 138,73 1,79 0,797
K (mmol/L) 21 4,50 0,17 15 4,03 0,18 0,131
Ca (mg/dL) 21 8,11 0,14 15 7,60 0,16 0,021
P (mg/dL) 21 4,05 0,46 15 4,95 0,73 0,404
Cl (mmol/L) 21 106,33 1,40 15 105,93 1,21 0,628
pH 21 7,35 0,21 15 7,33 0,33 0,552
CO2 (mmHg) 21 34,73 1,72 15 35,10 4,93 0,360
Procalcitonin 21 24,32 10,41 15 45,71 19,01 0,574
CRP (mg/L) 21 187,75 20,94 15 130,38 20,91 0,075
Albumin (g/L) 21 26,54 1,28 15 25,97 1,59 0,898
Zn (png/dL) 21 52,30 4,55 15 4421 3,62 0,260
Mg (mg/dL) 21 1,74 0,09 15 1,81 0,09 0,356
Cu (ng/dL) 21 105,29 7,59 15 83,41 8,58 0,080
Glucose 21 140,10 13,77 15 175,73 21,52 0,158

Ca: calcium, Cl: chlorine, CO2: carbon dioxide, CRP: c-reactive protein, Cu: copper, IG: immature granulocyte, K: potassium, MCV: mean corpuscular
volume, Mg: magnesium, MPV: mean platelet volume, Na: sodium, NLR: neutrophil-lymphocyte ratio, P: phosphorus, PCT: procalcitonin, PLR: platelet-
lymphocyte ratio, RDW: red blood cell distribution width, SD: standard deviation, WBC: white blood cell count, Zn: zinc

In sepsis patients, it was determined that leukocyte count,  difference was observed between the ages in terms of other
neutrophil count, neutrophil percentage, platelet count, parameters (Table 4).
PLR, NLR, immature granulocyte count, procalcitonin,
phosphorus and glucose values were higher in patients aged Djscussion
above 80 years compared to patients aged below 80 years,

however, it was fognd that calcium, zinc and albumin values Despite the availability of many screening tests used in the
were lower in patients aged above 80 years compared t0  early diagnosis of sepsis, the sensitivity of these tests varies
patients aged below 80 years. No statistically significant patween 30% and 90% (7). This study attempted to evaluate
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the hemogram, biochemical and inflammatory markers
involved in the diagnosis, pathology and progression of sepsis
and to determine the relationship between these markers.

In their study, Yalinbas et al. determined that leukocyte
levels, neutrophil levels, PLR and NLR values were higher
in sepsis patients compared to the healthy control group (7).

In their study, Alkan et al. found that immature
granulocyte, leukocyte and neutrophil values were higher in
patients with sepsis (8)

In another study conducted by Arcagok et al., it was found
that PLR values were higher in patients with sepsis (9)

In the study of Can et al., it was observed that PLR and
NLR values were higher in sepsis patients (10).

In our study examining patients with sepsis, it was
determined that leukocyte, neutrophil, PLR, and NLR
values were high in patients with sepsis, in consistent with
the literature. Lymphocyte levels were observed to be low in
sepsis patients.

In studies carried out by Jong Wan et al. and Ha et al, delta
neutrophil index, which reflects immature granulocyte levels
and immature granulocyte, was indicated as a biomarker
that could be used in the diagnosis of sepsis patients, in the
evaluation of prognosis, in the prediction of mortality and in
the evaluation of the severity of sepsis (11, 12).

Similar to the literature, it was found that immature
granulocyte levels were high in sepsis patients in our study.
Immature granulocyte level stands out as a new biomarker
that can be tested in routine hemogram examination without
additional cost and examination. We believe that immature
granulocyte levels, which have been increasingly used recently
and increase in sepsis patients and inflammatory conditions,
will provide convenience in the diagnosis of sepsis.

Leukocyte, neutrophil, NLR, PLR and
granulocyte values, which are considered as the markers
of systemic inflammation, are simple and easy parameters
that can be calculated in complete blood count, one of the
routine laboratory data, without the need for an additional
technique and no additional cost to the health system (13).
Therefore, hemogram parameters with easy access can also
be considered as suitable parameters that can be used for
diagnosing sepsis.

In their study, Liu et al. reported that acidosis,
hypoalbuminemia, hypocalcemia and hyperphosphatemia
were observed in sepsis patients (6).

In their study, Fatih et al. found that the magnesium
level was low, but the platelet and lymphocyte counts were
low in patients with sepsis. It was found that leukocyte,
procalcitonin and C-reactive protein levels were high (14).

In their study, Idris et al. determined that copper levels were
high and zinc levels were low in patients with sepsis (15).

In this study in which we examined the hemogram and
biochemical values of sepsis patients, it was found that copper
values and phosphorus values were high, while calcium and
zinc values were low in sepsis patients. No difference was

immature

found in other elements. Acidosis was found in the blood pH
levels. It is believed that serum copper, phosphorus, calcium
and zinc values as well as hemogram parameters can be used
in the diagnosis of patients with sepsis.

In their study, it was reported by Ece et al. that serum
CRP and procalcitonin levels increased in patients with
sepsis and that they were a reliable prognostic factor in
sepsis (2).

In consistent with the literature, it was determined that
procalcitonin levels were high in sepsis patients in this
study. It was found that CRP levels, which are positive acute
phase reactants, were high, but albumin values, which are
negative acute phase reactants, were low.

In their study, Levent D. indicated that stress
hyperglycemia and insulin resistance were common in
sepsis and were associated with mortality (16)

In the present study, blood glucose levels of sepsis
patients were also found to be high. It is possible to achieve
improvements in the prognosis of sepsis patients by
controlling the blood glucose level.

In this study, it was determined that leukocyte values,
neutrophil values, platelet values, immature granulocyte
count and percentage, phosphorus and glucose levels
were higher in female patients compared to male patients.
Lymphocyte, NLR, PLR, procalcitonin, CRP, albumin, zinc
and copper values were found to be lower in female patients.

In this study, it was determined that leukocyte values,
neutrophil values, neutrophil percentage, platelet values,
immature granulocyte count, NLR, PLR, phosphorus,
procalcitonin and glucose levels were higher in patients
aged above 80 years compared to patients aged below 80
years. It was determined that lymphocyte, calcium, CRP,
albumin, zinc and copper values were lower in patients aged
above 80 years.

Conclusion

The use of biomarkers in sepsis has increasingly become
important in diagnosing, following treatment, determining
prognosis and predicting mortality. In our study, leukocyte,
neutrophil, NLR, PLR, immature granulocyte, copper,
phosphorus, blood glucose, CRP and procalcitonin values
were found to be high in patients with sepsis. Albumin,
calcium, zinc and lymphocyte levels were found to be low.
The biomarkers examined in this study are believed to be a
reference for future studies on their use in diagnosing and
treating sepsis, and following its prognosis.
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Abstract

Background: To evaluate the frequency and the type of complications in children with tracheostomy in our center

Materials and methods: Single-center retrospective study of pediatric patients undergoing tracheostomy between 2017 and 2022. Age, sex, indication of
tracheostomy, tracheostomy time, the features of complications and presence of mortality were evaluated.

Result: Fifty children (22 girls, 28 boys) were included the study. The mean age of patients 93.5 months. The tracheostomy time was before one year of age for
27 patients. The most common indication for tracheostomy was long-term ventilation. There were 30 complications for 23 patients.(46%) We did not report
any early complication. The most common late complication was the development of granulation tissue. The second most common complication was cannula
obstruction. Only one patient died due to massive bleeding associated with tracheostomy. We decannulated 7 patients (14%).

Conclusion: The rates of complication may vary in the literature. The reason for this differentiation may be related to the different study design and population
features.Also socio-economic level of the family and the responsibility awareness of the parents may contribute to these factors. Education of parents and
caregivers about the appropriate postoperative management is very important for preventing complications rates.

Keywords: Tracheostomy, Children, Complication

Introduction

Tracheostomy is a common procedure in critically ill pa-
tients such as for management of upper-airway obstruction
or prolonged ventilation. Over the last decade, tracheostomy
has been increasingly performed in children with complex
and chronic conditions because of the increasing survival
rate. In children population, this procedure is technically
more difficult and complication rates are higher than adults.
Indications, timing and complications of tracheostomy in
adults have been well described in the literature but these
are still controversial in the pediatric population. Tracheos-
tomy-related complications may occur sometimes during
the procedure and sometimes afterwards. Type and rates of
complications vary depending on different parameters such
as the study design, different patients number, and patient
follow-up. These complications can be categorized as early
or late. This definitaion is made according to passed time
between procedure and complication. The complications of
tracheostomy can be called as early complications such as
hemorrhage, accidental tube decannulation and infection.

Late complications include hemorrhage, tracheal stenosis,
accidental tube decannulation, and fistula formation (1-8).

There are some studies reported in literature that evalu-
ated the indication and complication of pediatric tracheosto-
my. The aim of this study is to evaluate the frequency and
the type of complications in children with tracheostomy in
our institution.

Material and Methods

This study’s design was a single-center and retrospective.
We evaluated the records of children with tracheostomy who
were followed in our palliative care clinic between 2017 and
2022. Age, sex, tracheostomy time, indication of tracheos-
tomy, the type of complication, and presence of mortality
were evaluated. Tracheostomized pediatric patients (0-18
years old) were included in the stduy. Patients with missing
records were excluded. Early complications were defined as
those within the first week of procedure and late complica-
tions were defined as those after one week (8).
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Statistical Analyses

Descriptive statistical analysis was performed with Micro-
soft Excel, and the data obtained were calculated as mean
and percentage.

Results

Fifty children were available for analysis. 22 (44%) were
girls and 28 (56%) were boys. The mean age of patients was
93.5 months (15-214 mo).Long term ventilation was the
most common indication (41, 82%) Primary causes of this
indication were cardiopulmonary disease and neuromuscu-
lar disease. The indications are shown in Table 1.

Table 1: Indication of tracheostomies

Prolonged ventilation n=41
Neuromusculer disease 22
Lung disease 11
Metabolic disease 6
Congenital heart disease 2
Airway obstruction n=9
Subglottic stenosis 4
Craniofacial anomaly 3
Laringomalasia 2

In our study, there were not intraoperative or postoper-
ative early complications. We detected total 30 late compli-
cations for 23 patients (46%). 17 patients had only one, 5
patients had two and only one patient had 3 complications.
The most common late complication was the development
of granulation tissue. The second most common complica-
tion was cannula obstruction. All complications are shown
in Table 2. Only one patient was death due to massive bleed-
ing associated with tracheostomy. The cause of other deaths
were complications from their primary disease..

Table 2: Complications of tracheostomies

n=30
Granulation tissue 9
Canal obstruction 4
Accidental decanulation 2
Skin lesion (dermatitis) 1
Tracheocutaneous fistula 2
False passage 2
Infection 5
Suprastomal granulation tissue 1
Bleeding 2
Tracheal stoma enlarging 1
Tracheal stoma stenosis 1

We decannulated 7 patients (14%). The tracheostomy
time was before 1 year of age for 27 patients (54%). The
others were after 1 year of age.

Discussion

Tracheostomy is a relatively common procedure performed
on children in tertiary care centers. The prevalence and type
of complications is variable in the literature. Complications
ranges from 11% to 51%. Published data on both indications
and complications of tracheostomy in pediatric population is
limited. Indications for pediatric tracheostomy have changed
over years. In the past years, before the vaccines develop-
ment,the most common cause was infections. According to
latest data the main indications in children are upper air-
way obstruction and prolonged ventilator dependence sec-
ondary to chronic lung disease or neuromuscular disorders.
(1,4,9,10) We found that long term ventilation was the most
common indication for tracheostomy. Robert et al., Duymaz
et al., as well as other authors reported similar results (4,5).
Akdag et al. reported 56 patients and Itamoto et al. reported
58 patients that upper airway obstruction was the most com-
mon indication. (6,7) Recently, due to advancement in diag-
nosis, treatment and critical care life expectancy in chronic
disease such as neuromusculer and chronic lung disease has
increased . Thus, it is not suprising that prolonged ventila-
tion is the most common cause.

Our study showed that the majority of patients had their
tracheostomy performed under 1 year of age. In the litera-
ture studies reported that almost two thirds of tracheosto-
mies are performed on children under 1 year of age similar
to our result. The number of male patients were more than
female patients. In the literature, this situation is explained
as males being are more susceptible to both congenital and
acquired defects.(2,3,9)

Tracheostomized pediatric patients need a carefully
long-term care for reducing the early and late complications
risks. In the literature, there are a lot of studies about compli-
cations associated with adult tracheostomy. But, in pediatric
population there is not enough research about tracheostomy.
The complications of tracheostomy can be called as early
complications if they occur within the first week following
placement. Early complications include hemorrhage, tube
decannulation, extratracheal air subcutaneous emphysema,
pneumothorax, pneumomediastinum and infection. The
critically ill patients who have with multiple comorbidities
may have late complications due to presence prolonged
tracheostomy tube placement. Late complications include
hemorrhage, tracheal stenosis, tube decannulation, and fis-
tula formation. We reported only 30 late complications (17
patients, 34%). Robert et al. evaluated 153 children and
identified 16 early postoperative complications occurring in
15 children (9.8%) and 72 late complications occurring in
61 children (40%). Their most common early complication
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was tube displacement and the most common late compli-
cation was granulation tissue similar to other series (3,4,8).
In our country, Akdag et al. have found that complication
rates were 14.2% for early and 11.2% for late complitacions
in their study. Accidental decannulation was the most com-
mon postoperative complication in their study (6). Duymaz
et al. reported one early and seven late complications who
had only granulation tissue.(5) In contrast to other and our
reports they had lower rates of complications. In our study,
the granulation tissue was the most common complicatiaon
like Robert et al. (4). We did not see any early complications
in our study group. This result may be explained because of
the tracheostomy procedure was planned in advance and not
an emergency procedure..

Obstruction of the lumen of a tracheostomy tube can
result from such as factors dried secretions, mucous plugs,
clotted blood, and partial tube displacement. It can be seen
at any time.(11) We reported 4 patients who had cannula ob-
struction because of mucous plugs

The incidence of tracheocutaneous fistula in the series is
between 3.1% and 57.3%.(9) In our study, two patients (4%)
had this complication. In children, the mortality associated
with tracheostomy in the literature varied between 0.7% and
6% depending on patient characteristics and follow-up du-
ration (4). Mortality was due to tracheostomy-related acci-
dents, that included accidental decannulation, hemorrhage
from tracheostomy, and mucus plugging. We reported only
one patient (2%) who died due to hemorrhage from trache-
ostomy.

The decannulation rate is reported that ranged between
17% and 78%. It is depending on the variety of tracheos-
tomy indications and associated comorbid diseases. Decan-
nulation chance decreases in patients with multiple comor-
bidity. Our study group consisted of most patients who had
chronic neuromusculer disease.

Study Limitations

The limitations of this study the number of included the
patients was low due to missing records. Also, most of the
patiens had multiple comorbidites. This condition may con-
tribute to the a lack of data.

Conclusion

Regardless of the reason and technique used, several com-
plications have been described. Its prevalence rates may

vary in the literature. The reason for this differentiation
may be related to the socio-economic level of the family
and the responsibility awareness of the parents. The risk of
complications decreases in tracheostomies performed under
appropriate care and conditions by healtcare team and pa-
tients family. Education of parents and caregivers as to the
appropriate postoperative management is very important for
preventing complications rates.
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Abstract

Background: The purpose of this review is to describe the causes of patients with acute urticaria who admitted dermatology outpatient clinic.

Materials and methods: Adult patients (age > 18 years) who were diagnosed with acute urticaria were included in our study. Our sample consisted of 159
patients with acute urticaria who applied to three different dermatology outpatient clinics between 2021-2022 years. Age, gender, duration of disease, history
of angioedema, presence of triggering factor, history of chronic urticaria, and admission to the emergency department were collected retrospectively from
records.

Result: A total of 159 patients 102 (%64.1)were female and 57 (%35.8) were male. 82 (51.6%) patients had a triggering factor and no factor was detected in
the remaining 77 (48.4%) patients. The total number of patients who admitted to the emergency department was 42 ( 26.4%). The most common triggering
factor was drugs (n=31, 37.8%) followed by infections. The most commonly used drug type was Non-steroidal anti-inflammatory drugs and the most common
infection was upper tract infections.

Conclusion: Our study revealed that drugs and infections are common causative factors for acute urticaria consistent with the literature. When we examined
patients with acute urticaria, especially in the emergency department or dermatology outpatient clinic, we need to keep in mind that detecting possible trig-

gering factors can prevent the disease from recurring or the development of life-threatening symptoms.

Keywords: Emergency Dermatology, Acute urticaria, Triggering.

Introduction

Urticaria is erythematous, edematous, pruritic papules and
/or plaques that involve the skin and mucous membranes.
These urticarial papules/plaques usually appear sudden-
ly and disappear spontaneously within less than 24 hours.
Acute urticaria (AU) is defined by a repeated appearance of
wheals with or without angioedema over a period of up to
6 weeks. Acute urticaria is common and the lifetime preva-
lence is approximately 20%. It can be seen in all age groups.
It is one of the most common dermatologic conditions pre-
sented to many emergency departments. Because most of
the patients who have the first attack of acute urticaria usual-
ly visit the emergency department. Acute urticaria is caused
by various etiologies such as infections (viruses, bacteria,
fungi, and parasites), allergic reactions to foods and drugs,
insect bites, or physical stimuli. Sometimes no known cause
may be also seen. In the literature, the frequency and variety
of infections can be different because of the patient popula-

tion and geographic region. It is often difficult to determine
the exact etiological factor. Identifying the underlying eti-
ology is important for the effectiveness of treatment. Elim-
ination of detectable etiologic causes and avoiding triggers
constitute the first step of treatment. (1-6). The purpose of
this review is to describe the causes of patients with acute
urticaria who are admitted dermatology outpatient clinic.

Materials and Method

Adult patients (age > 18 years) who were diagnosed with
acute urticaria were included in our study. The exclusion cri-
teria were as follows: The patients who were under 18 years
of age, with a history of urticaria for more than 6 weeks and
missing data in files. Our study was retrospective design.
The total number of patients who were diagnosed with acute
urticaria during this period was set at 520. But our sample
consisted of 159 patients with AU who applied to three dif-
ferent dermatology outpatient clinics between 2021-2022
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years in our country. Age, gender, duration of disease, his-
tory of angioedema, presence of triggering factor, history of
chronic urticaria, and admission to the emergency depart-
ment were collected retrospectively from records.

Statistical Analyses: Descriptive statistical analysis was
performed with Microsoft Excel, and the data obtained were
calculated as mean and percentage.

Results

In total, we analyzed 520 patients diagnosed with AU in
all three dermatology outpatient clinics. This study includ-
ed only 159 of these patients because of inclusion criteria.
Of a total of 159 patients, 102 (%64.1)were female and 57
(%35.8) were male included in this study. The mean age of
the patients was 37.44 =+ 13.89 years and the mean dura-
tion of urticaria complaints was 13,23 + 11.70 (range, 1-40
days). Angioedema was present in 10.0% (n =16 ) of the pa-
tients with urticaria. The total number of patients who were
admitted to the emergency department was 42 ( 26.4%).
The presence of a history of chronic urticaria in the past was
detected in only 11(6.9%) patients. In evaluated according
to the presence of triggering factor, 82 (51.6%) patients had

Table 1: Triggering factors of acute urticaria

Drugs (31,%37.8)

NSAIl (12, %38.7)
Antibiotics (10, %32.2)
Bata lactam (9, %90)
Doksisiklin (1, %10)
Paracetamol (3, %9.6)
Others (6,%19.3)
Antifungal (1,9%5.1)
iran(1,%5.1)

Contrast agent{1,%5.1)
Collajen{1,%5.1)
Hormone{1,%5.1)
Herbal(1,%5.1)

Infections (27,%32.9)

Upper respiratory tract infection
(10,%37.0)

Dental infections (5,%18.5)
Covid 19 infection(5,%18.5)
Urinary infection (3,%11.1)

Gastroenteritis (3,%11.1)

Cutaneous infections (1,%3.7)

Infections and drugs 9 (%10,9)
Chemical 5(%6.0)
Stress 3(%3.6)
Phyisical [ 3({%3.6)
Insect bite 2(%'.43)

Drugs 31(37.8) NSAID 12 (38.7)

Antibotics 10 (32.2)

Beta lactam 9 (90)

Doksisiklin 1 (10)

Paracetamol 3 (9.6)

Others

Antifungal 1 (5.1)

Iron 1 (5.1)

Contrast agent 1 (5.1)

Collegen 1 (5.1)

Hormone 1 (5.1)

Herbal 1 (5.1)

Infections

Upper respiratory tract infection 10 (37)

Dental infection 5 (18.5)

COVID-19 5 (18.5)

Urinary infection 3 (11.1)

Gastroenteritis 3 (11.1)

Cutaneous infection 1 (3.7)

Infection and drugs 9 (10.9)

Chemical 5 (6)

Stress 3 (3.6)

Phyisical 3 (3.6)

Insect bite 2 (1.43)

n (%): n=Number, %= percent
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triggering factor and no factor was detected in the remaining
77 (48.4%) patients. Of 82 patients, 73(45.9%) patients had
at least one triggering factor and 9 (5.6%) patients had more
than one. The most common triggering factor was drugs
(n=31, 37.8%). Infections were the second most triggering
factor, followed by both drug and infection coexistence. All
identified triggering factors are listed in Table 1. The most
commonly used drug type was Non-steroidal anti-inflamma-
tory drugs (NSAIDs) (%38.7, n = 12), followed by antibiot-
ics (%32.2, n = 10). When infections are classified in order
of frequency, the most common infections were upper tract
ifections (%37.0,n=10), followed by dental infections and
covid 19 infections.

Discussion

Diagnosis of acute urticaria is made by clinical appearance
and anamnesis. Detailed history taking is essential in all
urticaria patients. Sometimes it can be confused with other
dermatological diseases such as viral eruptions, drug erup-
tions, connective tissue diseases, and urticarial vasculitis.
Therefore, detailed anamnesis is very important both in the
emergency department and in the dermatology outpatient
clinics. The time between the possible etiologic factor and
the onset of the disease and the presence of accompanying
systemic symptoms are helpful factors in the differential di-
agnosis. Acute urticaria usually does not require a diagnostic
workup apart from anamnesis. (4-7)

Previous studies reported a high prevalence of females
and young to middle-aged patients with acute urticaria sim-
ilar to our study. Drugs and infections generally cause acute
urticaria. Acute urticaria may be seen from 1-2 hours or 15
days after oral intake of the drug. If the drugs are given in
intravenously, urticaria can occur immediately (8). In our
study, the majority of patients had a history of drug use
for triggering AU. Melikoglu et al. evaluated 284 patients
with AU between 2017 and 2021 years. They found that
the most triggering factor was drug use in our study. And
they said that NSAIDs were the most causative drug among
other types of drugs like us(4). Losappio et al.investigated
351 adult patients with acute urticaria in the emergency de-
partment. In their series, the etiology of acute urticaria was
not determined in most of the patients but among triggering
factors the drugs were detected in most of the patients(7).In
one study by Comert et al., they evaluated 281 patients and
found that drugs especially NSAIDs were the most common
causative factor(5). The patients use painkillers for many
different reasons in daily life. Thus, it may explain why
NSAIDs are more than antibiotics in results.

Antibiotics of the beta-lactam group are the most com-
monly used antibiotics in our country and worldwide. In
our study, Thus we do not surprise by this result. Infections
such as respiratory infections, dental infections, urinary tract
infections, and gastrointestinal tract infections cause acute

urticaria. In the literature, some studies have found infec-
tions as the most common causative factor for acute urticar-
ia. But in our study, we detected infections were the second
common causative factor like Melikoglu et al.and Comert
et al. We evaluated all of the patients according to anam-
nesis without laboratory parameters. This evaluation may
have contributed to these results for infections the second
most common factor. The frequency and variety of infec-
tions can vary based on patient population and geographic
region. This should be taken into account when evaluating
patients (4,5).

Some patients had drug use and the same time signs of
infection. In these patients group, they had upper tract in-
fections and used antibiotics and NSAIDs drugs like Me-
likoglu et al.(5) Therefore, a possible factor could not be
detected in these patients. In this patient group, determining
the time between drug intake and infection may be helpful
in diagnosis.

Food-related acute urticarial eruptions are more com-
mon in children. We detect foods in the etiology at very low-
er rates (only two patients) because our study included only
the adult population. Santa et al. Said that food was detected
as a triggering factor in only 6 children with acute urticaria.
Melikoglun et al. found 9 patiens had food alergy (4-6).

Stress is a potential triggering factor for AU in some
studies but the relationship between them is not clear yet.
Comert et al. reported that stress was the third common trig-
gering factor for their patients series (5). We detected only 3
patients had a history of stress.

Physical factors can cause acute urticaria. It may devel-
op due to external factors such as pressure, hot and cold.
Acute urticaria may be due to insect bites, especially in the
pediatric population (8). In our study population, only two
patients had a history of insect bites.

In our study, the total number of patients who were ad-
mitted to the emergency department was 42. Losappio et
al.studied patients who were admitted emergency room for
AU. Their some results were like our results. Thus, patient’s
detailed history is very important for AU either the emergen-
cy department or dermatology outpatient clinic. When the
cause of the disease is determined in the emergency depart-
ment and the appropriate approach is taken, the occurrence
of other attacks of the patients may be prevented (7).

Study Limitation: The main limitation of the present
study was the retrospective study design. We evaluated all
of the patients according to anamnesis without laboratory
parameters thus more objective methods are necessary to
more clearly determine the etiology of AU.

Conclusion

In conclusion, our study revealed that drugs and infections
are common causative factors for AU consistent with the
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literature. Acute urticaria is generally a spontancously re-
solving disease but sometimes angioedema can occur. Thus,
when we examined patients with acute urticaria, especial-
ly in the emergency department or dermatology outpatient
clinic, we need to keep in mind that detecting possible trig-
gering factors can prevent the disease from recurring or the
development of life-threatening symptoms.
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Abstract

Background: In this study, we aimed to investigate the relationship between preoperative inflammatory markers, length of hospital stay, and mortality in

patients with abdominal aortic aneurysm (AAA) who underwent surgical repair.

Materials and methods: A total of 83 patients diagnosed with AAA were included in the study. A complete blood count (CBC) was performed on the first visit
(pre-op 0-1 hour) in all patients. Non-ruptured cases (AAA) and ruptured cases (AAA-R) were compared.

Result: 14.5% (n=12) of the patients died. Higher White blood cells and neutrophils were obtained in patients who died than in surviving patients (respectively,
p=0.0002, p=0.001). Higher WBC and NALP in AAA-R patients were determined.

Conclusion: WBC and Neu's values were higher in AAA patients who died post-operatively and who were detected rupture pre-operatively but PLT and HB
values were similar. Normal or near-normal HB and PLT values that will be seen in the first examination of AAA cases in the emergency department may mislead

clinicians or cause them to display a more optimistic attitude.

Keywords: Abdominal aortic aneurysm, Mortality, White blood cell, Neutrophil

Introduction

An abdominal aortic aneurysm (AAA) is a disease that oc-
curs where the aortic wall is weak and is characterized by
enlargement of the vessel diameter (>1.5 times). Structural
changes in the wall and arterial pressure lead to thinning
of the wall and separation of the extracellular matrix [1].
Despite significant advances in diagnostic methods, surgical
repair, and anesthesia techniques, aortic aneurysms remain
serious and early diagnosis is important [2]. The frequency
of diagnosis of aortic aneurysms is increasing day by day
due to the increase in life expectancy and the developments
in imaging techniques worldwide. AAA is a disease mostly
seen in the elderly and men, the most important risk factor
being smoking [4]. Other risk factors include atherosclero-
sis, hypertension, hyperlipidemia, and genetic factors (it has
great importance) [4]. AAA is difficult to diagnose clinically
and is usually detected during imaging for other purposes.
Ultrasound and CT are commonly used diagnostic methods
[5, 6]. While the risk of rupture is quite low in small AAAs,
it is higher in large AAAs [7]. There are two main methods

for the management of AAAs, open surgery and endovascu-
lar aneurysm repair (EVAR) [6, 8]. Despite new procedures,
mortality in FMF remains high despite improved therapies
[9].

Aneurysm formation results from a complex process
characterized by infiltration of the aortic wall by inflamma-
tory cells [10]. Neutrophilia has been implicated in several
mechanisms potentially relevant for aneurysmal disease, in-
cluding the secretion of proinflammatory mediators, induc-
tion of endothelial cell damage, and prothrombotic states
[11, 12]. In addition, neutrophilia has been associated with a
significantly increased risk of major adverse cardiovascular
events [13].

Lymphopenia is mainly due to the margination and re-
distribution of lymphocytes within the lymphatic system
associated with an increase in apoptosis [14, 15]. Lymph-
openia indicates a generalized state of immunosuppression
and has been identified as a predictor of mortality in patients
with chest pain and a prognostic marker in patients with cor-
onary heart disease or advanced heart failure [14]. However,
its significance in patients with AAA has not been adequate-
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ly studied so far. Several studies have emphasized the role
of lymphocytes in the pathogenesis of aneurysms [15]. It
revealed an increase in lymphocytes in aneurysms [16].

The platelet/lymphocyte ratio (PLR) represents a marker
of the systemic inflammatory response [17, 18]. The rela-
tionship with inflammatory indices has been investigated in
atherosclerosis and various cardiovascular diseases[19]. In
addition, studies are showing that PLR predicts 30-day mor-
bidity in ruptured AAA[20].

Our study aimed to investigate the relationship between
preoperative inflammatory markers, length of hospital stay,
and mortality in patients with AAA who underwent EVAR
or open surgical operation.

Materials and methods

The study was carried out in the Emergency Medicine and
Cardiovascular surgery departments of Abant izzet Baysal
University. Ethics committee approval was obtained from
the local ethics committee. Records of AAA cases who un-
derwent open or endovascular repair between January 2015
and February 2022 were reviewed retrospectively.

Study Population
A total of 83 patients diagnosed with AAA were included in
the study.

Inclusion criteria

Patients with a large aortic diameter (abdominal aortic diam-
eter >5.5 cm for men and >4.5 for women), rupture detected,
patients who are scheduled for emergency or elective opera-
tion (EVAR or open surgical repair).

Exclusion criteria
Patients with a previous history of hematological disease
and malignancy were excluded from the study.
Demographic and clinical characteristics of the patients
were noted, taking into account the patient’s statements,
medical records, and treatment. In all patients, the diag-
nosis was confirmed by computed tomography scanning,
which is the gold standard diagnostic method. The patients
were divided into two groups ruptured or non-ruptured an-
eurysms. Complete blood count(CBC) was performed on
the first visit (pre-op 0-1 hour) in all patients, WBC: White
Blood Cell, HGB: Hemoglobin, PLT: Platelet, RDW: Red
Cell Distribution width LYM: Lymphocyte, MONO: Mono-
cytes, NEU: Neutrophil, PDW: Platelet Distribution Width,
MPV: Mean Platelet Volume, PCT: Procalcitonin, CRP: C
Reactive Protein ALBM: Albumin, NLR: Neutrophil/Lym-
phocyte ratio, LMR: Lymphocyte /Monocytes ratio, PLR:
Platelet/Lymphocyte ratio V, RDW*MP: Red cell distribu-
tion width/Mean Platelet Volume, PDW*MPV: Platelet Dis-
tribution width/Mean Platelet Volume, CRP/Alb: C Reactive
Protein /Albumin values were recorded. PLR is the number

of Platelets/ lymphocyte count. NLR is the neutrophil count/
lymphocyte count. The NALP score was calculated with the
formula neutrophil x albumin x lymphocyte/platelet. Post-
operative results such as mortality and length of stay were
recorded. Data were collected using electronic or manual
files. Imaging data were collected from the hospital informa-
tion system. Non-ruptured cases (AAA) and ruptured cases
(AAA-R) were compared.

Statistical Analysis

CBC parameters and index values of the patients in both
groups were analyzed with the Mann-Whitney U test. The
relationship with the length of stay was evaluated with the
Spearman (rho) correlation coefficient. The performances of
CBC parameters and indices for mortality estimation and di-
agnosis discrimination were investigated by ROC analysis.
AUC values were compared with the DeLong test. R (ver-
sion 4.1.0) program pROC (version 1.17.0.1) package was
used for ROC analysis. Statistical software SPSS version 23
(SPSS Inc., Armonk, NY) was used for all other analyses.
The significance level was determined as p <0.05.

Results

The median age of AAA patients included in the study was
71 (63-77) and 80.7% (n:67) were male. There was a weak
negative correlation was found between age and MPV.
Higher hemoglobin [10.15 (9.32-12.53), 11.7 (10.4-13.8)],
CRP [2.6 (0.23-14.25), 17.4 (3.9-35)] and CRP/Alb ratio
[respectively,] in male patients than in female patients. 0.1
(0.01-0.4), 0.45 (0.1-1.09)] (respectively, p=0.029, p=0.030,
p=0.048) (Table 1).

The patients presented with abdominal pain [n=34
(40%)], chest pain [and=27 (32.5%)], back pain [n=13
(15.7%)] and other reasons [n=9 (11.8%)]. 21 (25.3%) pa-
tients applied to the emergency department [rupture was
detected in 15 of the patients (71.4% of ED visits), 10 of
these patients died), and others admitted to the cardiovas-
cular surgery outpatient clinic. 31 (37.3%) of the patients
were treated with EVAR, while the others underwent open
surgical procedures.

14.5% (n=12) of the patients died. Higher WBC [9.68
(7.61-14.9), 16.34 (12.91-22.88), respectively) and NEU
(7.38 [4.57-12.6), 13.65 (8.78-20.24, respectively)] were
obtained in patients who died than in surviving patients
(respectively, p=0.0002, p=0.001). NALP [1.8 (0.9-2.8, 4.7
(3.4-5), respectively)] values were higher in patients who
died than in surviving patients, while PLR [151.7 (99.4-
247.2), 105.7 (75.8-133.3, respectively)] values were lower
(p= 0.00004, p=0.008) (Table 2). The area under the curve
(AUC) values were found to be 0.871 for NALP, 0.832 for
WBC, 0.793 for NEU, and 0.739 for PLR (Figure 1). Al-
though the highest AUC value was obtained for NALP, the
difference between the AUC values of WBC, NEU and PLR
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Table 1: Comparative data on genders

Age Gender
Female (n=16) Male (n=67)
r p p
Med (IQR) Med (IQR)
Hemogram
WBC -0.08 0.491 9.3 (5.85-15.26) 10.8 (8.03-16.26) 0.315
HGB -0.01 0.927 10.15 (9.32-12.53) 11.7 (10.4-13.8) 0.029
PLT -0.04 0.701 219.5 (160.25-245.5) 188 (153-241) 0.583
RDW 0.17 0.114 15.65 (14.03-16.88) 15.4 (13.7-16.6) 0.544
LYM 0.01 0.930 1.5 (0.52-2.32) 1.5 (0.96-2.03) 0.926
MONO -0.12 0.284 0.59 (0.4-1) 0.64 (0.45-0.94) 0.858
NEU -0.09 0.431 6.98 (4.4-12.02) 9.18 (4.99-13.9) 0.258
PDW 0.01 0.913 15.9 (11.13-17.43) 17.3 (12.7-18.2) 0.078
MPV -0.26 0.019 9.64 (7.52-10.7) 8.64 (7.55-10.4) 0.544
PCT -0.21 0.054 0.18 (0.15-0.23) 0.17 (0.13-0.22) 0.347
CRP 0.07 0.542 2.6 (0.23-14.25) 17.4 (3.9-35) 0.030
Albm -0.18 0.103 31.7 (30-38) 36 (32-41) 0.164
Ratios
NLR -0.03 0.755 6.27 (2.17-14.94) 7.34 (2.82-12.63) 0.844
LMR 0.12 0.291 2.73 (1.02-4.09) 2.49 (1.3-3.59) 0.917
CLR 0.05 0.665 5.18 (0.16-15.28) 10.5 (2.08-32.81) 0.100
PLR -0.05 0.658 161.36 (95.21-391.24) 135.14 (98.54-205.26) 0.426
Indexes
RDW*MPV -0.21 0.057 138.94 (126.89-162.35) 137.5 (118.4-147) 0.356
PDW*MPV 0.06 0.567 239.59 (177.78-284.68) 271.44 (178.56-295.48) 0.329
CRP/Alb 0.09 0.392 0.1 (0.01-0.4) 0.45 (0.1-1.09) 0.048
NALP -0.07 0.542 1.59 (0.81-2.59) 2.09 (1.14-3.93) 0.170
Length of stay* -0.26 0.028 17.5 (10-22.25) 11 (6-16) 0.016

IQR: Interquartile range (25th-75th percentiles).Mann-Whitney u testi, r: Spearman (rho) correlation coefficient.
WBC: White Blood Cell, HGB: Hemoglobin, PLT: Platelet, RDW: Red Cell Distribution width LYM: Lymphocyte , MONO: Monocytes, NEU:
Neutrophil, PDW: Platelet Distribution Width, MPV: Mean Platelet Volume , PCT: Procalcitonin , CRP: C Reaktif Protein ALBM: Albumin, NLR:
Neutrophil/Lymphocyte ratio , LMR: Lymphocyte /Monocytes ratio , PLR: Platelet/Lymphocyte ratio , RDW*MPV: Red cell distribution width/Mean
Platelet Volume, PDW*MPV: Platelet Distribution width/Mean Platelet Volume, CRP/Alb: C Reaktif Protein /Albumin

were not statistically significant (DeLong test: p=0.238,
p=0.128, p=0.073, respectively). The cut-off points for the
classification of surviving and deceased patients were deter-
mined as 2.99 for NALP, 12.24 for WBC, 7.19 for NEU, and
144.52 for PLR (Table 3).

The median length of stay in surviving patients is 12 (7-
18) days. There was a weak negative correlation between
the age of these patients and their length of stay (r=-0.26,

p=0.028). This period. Female patients were approximately
7 days [17.5 (10-22.25) - 11 (6-16)] and were hospitalized
longer than males (p=0.016) (Table 1). There was a very
weak negative correlation between hospitalization times
and hemoglobin and platelet values, and a weak positive
correlation between MPV and RDW*MPYV values (r=-0.24,
p=0.043, r=-0.24, p=0.044, r=0.30, p). =0.010, r=0.356,
p=0.002) (Table 4).
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Table 2: Effect of all parameters on mortality

All Cases
Discharge Exitus
P
(n=71) (n=12)
f/[ge: EGQ";) 69 (62-77) 72 (70.25-77.25) 0.193
f:;;d? (:%) 57 (80.28) 10 (83.33) 1.000°
Hemogram
Med (IQR)
WBC 9.68 (7.61-14.9) | 16.34(12.91-22.88) | 0.0002
HGB 116 (1020-13.30) | 109 (7.84-13.08) | 0.271
PLT 197 (157-240) | 200.5 (140.5-253.25) | 0.646
RDW 154 (13.8-16.6) | 158(14.38-16.75) | 0.560
LYM 1.41 (0.79-2.03) 173 (1.22-2.61) 0.091
MONO 0.64 (0.45-0.91) 0.64 (0.46-1.14) 0.766
NEU 738 (4.57-12.6) | 13.65(8.78-2024) | 0.001
PDW 17.2 (12.7-18.1) 16.8 (11-19.2) 0.887
MPV 8.64 (7.56-10.4) 9.6 (7.02-10.85) 0.693
PCT 0.17 (0.14-0.22) 0.17 (0.1-0.26) 0.641
CRP 10 (2.2-35.7) 19 (1.68-26.23) 0.776
Albm 36 (31.5-41) 332 (26.48-37) 0.075
Ratios
Med (IQR)
NLR 7.1 (2.7-13.3) 10.1 3.9-11.7) 0.560
LMR 2.5(13-33) 2.7(1.1-53) 0.468
CLR 8.5 (1.7-50.9) 12.3 (1.2-17.6) 0.669
PLR 1517 (99.4-247.2) | 1057 (75.8-1333) | 0.008
Indexes Med
(IQR)
Rowsmpy | 70225 g 6 11731643) | 0578
147.6)
PDW*MPV | 270.8 (178.6-289) | 260.1 (175.4-310.1) | 0.641
CRP/Alb 0.3 (0.1-1.1) 0.5 (0.1-0.8) 0.948
NALP 1.8 (0.9-2.8) 47 (3.4-5) 0.00004

IQR: Interquartile range (25"-75" percentiles).
Mann-Whitney U testi, *: Fisher’in Kesin (Exact) testi.

There was no difference in age and gender between the
AAA and AAA-R diagnostic groups, (p=0.563, p=0.724, re-
spectively). It was observed significantly more frequently
in AAA-R patients (n=10, 66.7%) than in others (p<0.01)
(Table 1). Higher WBC and NALP in AAA-R patients were
determined (Table 5).

Discussion

In this study, we investigated the relationship between pre-
operative CBC parameters, the ratios, and indices of these
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Figure 1: ROC curves and AUC values for mortality classification

parameters, and postoperative mortality in AAA patients.
We found higher WBC and neutrophil counts in patients
with preoperative rupture and patients with postoperative
death. However, we found that hemoglobin and platelet
counts did not help detect preoperative rupture and predict
postoperative mortality.

An aneurysm can induce an inflammatory response by
leukocytosis and platelet activation [21]. Platelets can in-
duce thrombosis and also release inflammatory molecules.
Neutrophils can promote inflammatory responses, cause
damage to the blood-brain barrier, and release inflammatory
mediators [12]. It can interact with monocytes, platelets, and
endothelial cells to support inflammatory and prothrombotic
pathways [22]. In contrast, lymphocytes play an important
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Table 3: Cut-off points and performance measures for mortality classification
Sensitivity Specificity Positive predictive value | Negative predictive value
Cut-off
(%) (%) (%) (%)
NALP 2.99 91.7 83.1 47.8 98.3
PLR 144.52 91.7 54.9 25.6 97.5
WBC 12.24 91.7 69.0 333 98.0
NEU 7.19 100 49.3 25.0 100.0

Table 4: The relationship of hemogram parameters, rates and
indices with length of stay in discharged patients

All Cases
r p

Hemogram
WBC -0.02 0.859
HGB -0.24 0.043
PLT -0.24 0.044
RDW -0.04 0.768
LYM -0.12 0.319
MONO -0.09 0.472
NEU -0.01 0.939
PDW -0.10 0.426
MPV 0.30 0.010
PCT -0.04 0.711
CRP -0.09 0.433
Albm -0.19 0.111
Ratios
NLR 0.08 0.503
LMR 0.002 0.990
CLR -0.07 0.577
PLR 0.01 0.909
Indexes
RDW*MPV 0.356 0.002
PDW*MPV -0.06 0.642
CRP/Alb -0.08 0.500
NALP -0.02 0.849

r: Spearman (rho) correlation coefficient.

role in the anti-inflammatory response [15]. In a study con-
ducted by Ko et al., it was shown that mortal cases in Open
Repair of Abdominal Aortic Aneurysms had higher neutro-
phil counts and lower hemoglobin values preoperatively
[23]. Nejim et al. showed that patients with a preoperative
WBC value of >10000 had a larger aneurysm and were more
mortal [24]. Domanovits et al. found that the CRP and WBC
values of patients with ruptured AAA were not different, but

hemoglobin values were lower [25]. In another study, a co-
hort of 252 patients undergoing thoracic endovascular aortic
repair for degenerative AAA revealed that preoperative leu-
kocytosis independently predicted the risk of late mortality
[26]. In this study, higher WBC and neutrophil counts were
detected in ruptured AAA cases and post-op mortal cases.
However, no difference was observed between hemoglobin
levels and platelet counts.

It is known that neutrophils also play a role in coagula-
tion apart from their antimicrobial activities [25]. Activated
neutrophils exhibit important procoagulant properties; neu-
trophils stimulate coagulation by the release of tissue factor;
it has been found that they can activate platelets, factor X,
factor XII, and prothrombin, and contribute to the stabili-
zation of the fibrin clot [25]. It is seen that neutrophils play
an active role in limiting bleeding that develops in this way.
This information may explain the higher neutrophil moni-
toring in ruptured patients detected in our study.

Although there was a correlation between mortality and
low PLR in our study, high PLR and decreased LMR were
associated with poor clinical outcomes in some other aneu-
rysmatic diseases [27]. Ntalouka MP et al. in the group of
patients who underwent EVAR, NLR and PLR values were
found to be significant in showing postoperative kidney
damage and major adverse cardiovascular events (MACE)
[17]. Lareyre et al. reported that high NLR values may be
an indicator for a ruptured thoracic aortic aneurysm [28]. In
this study, which included 83 patients with FMF, no signif-
icant difference was observed in terms of preoperative PLR
value in terms of postoperative hospital stay.

Conclusion

Although the incidence and prevalence of abdominal aor-
tic aneurysm has decreased in the last years globally, it is
one of the life-threatening emergencies [29]. Therefore, new
markers are needed to determine the prognosis. WBC and
Neu’s values were higher in AAA patients with preoperative
rupture, but PLT and HB values were similar. High mortality
was observed in patients with rupture. WBC and Neu'’s val-
ues were higher in AAA patients who died post-operatively,
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Table 3: Comparison of cases with and without rupture

AAA AAA-R
p

(n=68) (n=15)
Age, Year, Med (IQR) 70 (61.2-78) 71 (68-75) 0.563
Gender - Male, n (%) 54 (79.4) 13 (86.7) 0.724*
Mortality, n (%) 2(2.9) 10 (66.7) <0.00001*
Hemogram, Med (IQR)
WBC 9.66 (7.61-14.11) 17.3 (13.1-23.82) 0.00005
HGB 11.65 (10.13-13.53) 10.9 (9.9-12.6) 0.362
PLT 186 (153.25-237.5) 234 (170-255) 0.142
RDW 15.35 (13.9-16.58) 15.8 (13.7-16.6) 0.795
LYM 1.43 (0.8-1.98) 1.63 (1.14-2.7) 0.100
MONO 0.64 (0.45-0.93) 0.59 (0.45-1.32) 0.767
NEU 7.23 (4.63-10.96) 15.2(9.7-21) 0.0001
PDW 17.15 (12.7-18.08) 17.4 (10.2-18.9) 0.657
MPV 8.72 (7.6-10.5) 8.99 (6.94-9.85) 0.459
PCT 0.17 (0.14-0.21) 0.2 (0.13-0.26) 0.442
CRP 11.35 (2.2-35.93) 16.7 (2.2-22.1) 0.519
Albm 9.66 (7.61-14.11) 17.3 (13.1-23.82) 0.145
Ratios, Med (IQR)
NLR 6.72 (2.62-13.22) 9.62 (3.49-11.8) 0.344
LMR 2.53 (1.23-3.52) 2.48 (1.43-3.72) 0.661
CLR 8.69 (1.76-52.25) 11.95 (0.77-15.08) 0.485
PLR 146.84 (98.77-239.12) 124.29 (85.89-172.66) 0.115
Indexes, Med (IQR)
RDW*MPV 138.56 (122.98-150.09) 129.69 (115.2-147) 0.326
PDW*MPV 268.66 (179.23-288.91) 288.84 (144-313.74) 0.485
CRP/Alb 0.28 (0.06-1.33) 0.4 (0.09-0.7) 0.636
NALP 1.75 (0.9-2.83) 4.71 (2.09-6.17) 0.0001

IQR: Interquartile range (25th-75th percentiles).
Mann-Whitney U test, a: Fisher's Exact tests.

but PLT and HB values were similar. Normal or near-normal
HB and PLT values that will be seen in the first examination
of AAA cases in the emergency department may mislead cli-
nicians or cause them to display a more optimistic attitude.
Therefore, high WBC and Neu values should alert clinicians
to possible rupture or mortality.
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Dear editor

We read your article prepared by Dogan and Taslidere, ti-
tled “Investigation of Panic Attack Patients Presenting to the
Emergency Department of Bezmialem Vakif University with
Chest Pain” and published in the first issue of your magazine
in 2023, with great interest (1). We would like to thank the
authors and editorial board for this article, guides the effec-
tive use of resources in health. We would like to thank again
to the authors for their efforts to clarify this situation, that
is a clinical dilemma in the emergency department and that
clinicians find difficult to manage We congratulate them.
However, we would like to point out a few points that will
contribute to the discussion of the study.

The diagnosis of acute coronary syndrome (ACS) is
made by history, electrocardiography (ECG) and positive
cardiac markers. However, the fact that all of them are neg-
ative does not exclude the diagnosis of ACS. Interestingly,
2-5% of patients with ACS are improperly discharged from
the emergency department each year (2). This situation leads
to long follow-up and examination processes in the emer-
gency services, thus causing both time and financial loss.
For this reason, many ACS risk scoring systems have been
developed. By identifying low-risk patients in a short time,
they can be discharged faster, which results in a reduction
in the intensity and financial losses in the emergency de-
partment. At the same time, it allows high-risk patients to
be identified in a short time and to give these patients more
time and opportunities.

EDACS (Emergency Chest Pain Score Evaluation), Van-
couver chest pain scoring system, HEART (History, ECG,
Age, Risk factors, Troponin), TIMI (Thrombolysis in Myo-
cardial Infarction) and GRACE (Global Registry of Acute
Coronary Events) are among the scoring systems used to
calculate the risk of 30-day major adverse cardiac events
in the patient population presenting with chest pain in the

emergency department. The purpose of risk scoring is to
both predict possible complications and guide emergency
physicians for safe and rapid discharge of patients (3).

Clinical evaluation is not sufficient to diagnose or ex-
clude ACS in patients presenting to the emergency depart-
ment with chest pain without ST segment elevation on ECG.
Therefore, laboratory tests are useful in the evaluation of
ACS. The most used biomarker in the evaluation of ACS
is troponin. Cardiac troponins are proteinaceous molecules
in the cytoplasm of cardiac myositis cells and required for
cardiac contraction (4).

SCUBE-1 molecules are stored in alpha granules in inac-
tive platelets. After activation by thrombin, it translocates to
the platelet surface. It is secreted in the form of small soluble
fragments and is incorporated into the thrombus. SCUBE-1
accumulation was detected immunohistochemically in the
subendothelial matrix of advanced atherosclerotic lesions in
humans. SCUBE-1 is thought to be a new platelet adhesion
molecule (5). Recent studies have revealed that SCUBE-1
expression is increased in patients with acute coronary
syndrome and acute large vessel atherothrombotic stroke.
Immunohistochemically it has been shown that SCUBE-1
is collected in the subendothelial matrix of the atheroma
plaque (6). However, the biological function of SCUBE-1
in atherosclerosis or thrombus formation is still unclear. In a
study from Taiwan, they found that SCUBEI was increased
in patients with ACS (7). On the other hand, in a study from
Turkey, it was reported that there was no relationship with
SCUBEI in patients with unstable angina pectoris (8).

Aspirosin is a fasting hormone that promotes hepatic
glucose production. Aspirosin in plasma crosses the blood-
brain barrier and directly activates orexigenic agouti-related
peptide neurons in a cyclic adenosine monophosphate-de-
pendent pathway. This signaling results in appetite stimu-
lation and the urge to accumulate fat and body weight in
a gamma aminobutyric acid-dependent manner of down-
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stream anorexigenic pro-opiomelanocortin neurons (9). In a
study from Turkey, it is reported that aspirosin can be used
as a biochemical marker in the evaluation of prognosis and
mortality in ischemic heart disease (10).

Meteorin like is a poorly characterized small molecular
weight secreted protein produced by activated macrophages.
The main cellular sources are epithelial cells in the mucosa
and fibroblasts in the skin (11). In another study from Turkey,
it is found that negative correlation between the level of me-
teorin like and troponin in the emergency department (12).

Ischemia-modified albumin (IMA) occurs when changes
in cellular size caused by ischemia reduce the binding ca-
pacity of the N-terminal region of albumin for cobalt, cop-
per, and nickel. Because of this mechanism, changes in the
level of IMA in clinical pictures with ischemia have been a
frequently researched subject in recent years. Thus, IMA is
a newly defined marker of ischemia (13). In another study
from India, it is recommended that Ima can be used as a role
out marker of ACS in patients with inconclusive diagnosis
in emergency department (14).

As a result, ACS is an important cause of mortality and
morbidity in developed and developing societies. Research-
ers should be encouraged to develop new biomolecules and
markers and treatment options in this area.
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Dear editor

It was experienced on February 6, 2023, by two consecu-
tive earthquakes in southern and central Turkey and north-
ern and western Syria 1. It occurred at 04:17 Turkey Time
(01:17 UTC), 34 km (21 mi) west of Gaziantep city, with a
minimum moment magnitude scale of Mw 7.8 and a maxi-
mum Mercalli intensity XI (Extreme). An unusually strong
Mw 7.7 aftershock centered 95 km (59 mi) north-northeast in
Kahramanmaras province nine hours after the mainshock?2.
Matching the 1939 Erzincan earthquake, possibly surpassed
only by the 1668 North Anatolian earthquake, it is one of the
strongest earthquakes ever experienced in Turkey3,4. Accord-
ing to the latest data, it resulted in at least 50,500 deaths and
107,204 injuries in the ten most affected provinces in Turkey,
and these numbers are increasing with each passing hour5. At
least 13.5 million people and 4 million buildings were affect-
ed. Thousands of people were trapped under the rubble when
the buildings collapsedS. Rescue efforts in this earthquake,
named “ “the disaster of the century,” are still ongoing, and
the number of injured and killed is expected to rise.

Turkish Disaster and Emergency Management Presiden-
cy (AFAD) personnel, Turkish Armed Forces personnel, and
the civilian population fought hard to save those under the
rubble and the injured. In addition, volunteer physicians and
other health personnel from almost every region of the coun-
try within the body of the National Medical Rescue Team
(UMKE) immediately went to the disaster area to intervene
in the rescued injured.

In this article, we wanted to discuss the personal and
medical equipment that a physician who goes to an earth-
quake-prone area should bring.

It is very difficult to obtain these equipment from the
disaster areca. We can put this equipment into a classification.
The equipment required for patient care is as follows; stetho-
scope, trauma scissors, flashlight, and headlamp (for power

outage situation), safety glasses, scrubs (spare), mask, med-
ical gloves, regularly used drugs (such as decongestants,
antibiotics, analgesics), battery, hospital ID, notepad, pen.

Personal equipment that is not necessary for patient
care is as follows; backpack (with name tag), power bank
(to keep in touch), list of basic contact numbers, thermos
(for tea and coffee), enough ready-made food to last at least
three days (dry foods, energy, and protein bars, instant sa-
chet soup, etc.), water bottle, fork, spoon, glass, garbage
bag, whistle, work gloves, ear protection, sleeping bag and
mat (tent if possible), personal hygiene items (soap, tooth-
brush, toothpaste, wet wipes, napkins). In addition, since
the earthquake occurs in the winter season, winter boots,
thermal clothes, thick coats, thin raincoats, berets, scarves,
gloves, loose underwear and socks, spare clothes, and hand-
face moisturizing creams are required. Since banks and au-
tomatic teller machines do not work in the region, some cash
should be kept. It is useful to download the maps to your
smartphone beforehand, as there is a high probability of not
having internet access. The climate of the region and, if any,
the recommendations of the teams that went to the area be-
fore you should be considered.

The data in this article have been written based on per-
sonal experience. It will guide the physicians who will be
sent to the region urgently in future disasters and prevent
them from being caught unprepared. Furthermore, it will
meet the needs of field physicians until professional equip-
ment support arrives.
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Abstract

=

Kounis syndrome is a condition characterized by temporary coronary spasm, reduction in coronary blood flow and myocardial ischemia by activated mast cells
as a result of an abnormal immune reaction to a drug or molecule. It is also called allergic angina and allergic myocardial infarction. It was first described by
Kounis and Zarvas in 1991(1). Kounis syndrome can be observed in all age groups regardless of the history of coronary artery disease. Kounis syndrome may
occur due to environmental factors such as drugs, intracoronary stent implantation, foods, insect bites, bee stings, pollen, latex exposure etc. In our case report,
acute coronary syndrome occurring during anaphylaxis secondary to vitamin B and C infusion, which is frequently used in clinical practice, will be explained.

Case Report

A 26-year-old female patient with no known disease was
admitted to the emergency department with complaints of
widespread body pain, weakness, and fatigue. The Covid 19
PCR test performed on the patient was negative. Vitamin B
complex and vitamin C infusion were started in saline solu-
tion for hydration and support. The patient described numb-
ness in the arm, feeling unwell, flushing on the face, and
difficulty in breathing within the first minute after starting
the infusion. The infusion was terminated, and the patient
was monitored. Progression in dyspnea was observed. As
the patient was hypotensive and tachycardic, 0.5 mg adren-
aline was administered intramuscularly with the preliminary
diagnosis of anaphylaxis. Simultaneously, the patient devel-
oped vomiting and palpitation. In the ECG, T wave nega-
tivity was observed in d2-d3 avF and V3-6. (figure 1) The
control ECG, which was taken at the 15th minute after the
medical treatment, was found to be normal. (Figure 2) IV
hydration was applied to the patient who was hypotensive
and tachycardic in the follow-ups. Progressive increase in
troponin values was observed. The 1st troponin was 62 ng/L,
the 3rd hour troponin 1100 ng/L, and the 6th hour troponin
1200 (upper limit of normal 11.6 ng/L) Kounis syndrome

was considered in the patient with ECG change, left arm
pain and increased troponin. 300 mg acetyl salicylic acid,
600 mg clopidogrel and 6000 IU enoxoparin were adminis-
tered in medical treatment. In the follow-up of the patient in
the coronary intensive care unit, angina and arrhythmia did
not develop, and no additional changes were detected in the
control ECGs. A decrease in troponin value was observed
at the 14th hour (650 ng/L) and at the 30th hour troponin
140 ng/L. The echocardiographic evaluation was totally nor-
mal. The patient, who had no known atherosclerotic history,
was discharged after 72 hours of monitored follow-up in the
coronary intensive care unit without coronary angiography
due to the patient’s disapproval. No additional pathology or
symptoms were detected in the outpatient follow-up at the
1st month.

Discussion

Vitamin supplements are commonly used, often without a
doctor’s recommendation. Triggering anaphylaxis and sub-
sequent progression to acute coronary syndrome in a patient
without any known allergy history, risk factors and disease
shows the importance of preventing unnecessary use of
these molecules. Although the pathophysiology of Kounis
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syndrome is not clearly defined, the most likely cause is acti-
vation of mast cells secondary to allergic stimuli and trigger-
ing of coronary spasm, plaque rupture and plaque erosion by
vasoactive mediators such as histamine, tryptase, chymase,
paf, cytokines, prostaglandins and leukotrienes released
from these cells is considered (2). In addition, hypotension,
which is one of the main clinical consequences of anaphy-
laxis, also plays a triggering role in the decrease in coronary
blood flow and triggers myocardial ischemia. Angina, ECG
changes, myocardial wall movement disorders, and cardiac
enzyme elevations, especially troponin, can be detected in
patients with acute coronary syndrome.

Kounis syndrome is basically classified into 3 types:
Type 1 kounis syndrome is also called allergic vasospastic
angina. Patients have normal coronary arteries or noncrit-
ical coronary artery disease. Depending on the severity of
the clinic, an increase in troponin can be detected. In the
treatment, nitroglycerin and calcium channel blockers can
be used in patients who do not have hypotension in addi-
tion to intramuscular adrenaline (3,4). Type 2 kounis syn-
drome is an acute coronary syndrome triggered by coronary
spasm or plaque erosion in individuals with asymptomatic
coronary artery disease. In type 3 Kounis syndrome, stent
thrombosis is observed. Activation of mast cells, which are
densely located in atherosclerotic areas, triggers thrombosis
(5). If the thrombus is stained with Giemsa and Hematox-
ylin eosin, the presence of eosinophils and mast cells can
be demonstrated. Thrombus aspiration or stent implanta-
tion is the appropriate treatment option in these patients
(6). Intramuscular adrenaline is recommended for the initial
treatment, especially in patients presenting with anaphy-
laxis. However, the use of intravenous adrenaline is also
recommended in patients with persistent symptoms despite
intramuscular adrenaline therapy. It should be kept in mind
that the effect of adrenaline is limited, especially in patients
using beta-blockers, and the use of glucagon should be con-
sidered. In our case, we describe a 26-year-old young patient
who developed anaphylaxis and concurrent acute coronary
syndrome symptoms in the first minute of the infusion. In
our patient, intramuscular adrenaline was administered for
anaphylaxis due to the development of hypotension, tachy-
cardia and airway obstruction. After symptomatic treatment,
the patient’s complaints regressed. Simultaneously, an im-
provement was detected in the ECG. Due to limited access to
mast cell activation markers such as histamine, tryptase, and
chymase some tests could not be performed. Angiography
could not be performed because the patient’s complaints re-
gressed and did not accept coronary angiography. Although
it is currently thought that the patient has Type 1 Kounis
syndrome, the possibility of alpha receptor-mediated coro-
nary vasoconstriction secondary to the effect of adrenaline
cannot be excluded. In the case report of a 15-year-old who

developed angioedema after exposure to cats and dust but
developed ST elevations on the ECG after iv administration
of epinephrine, it could not be distinguished whether the
cardiac pathology was secondary to an allergic reaction or
due to a side effect of epinephrine, similar to our case. How-
ever, while cardiac symptoms developed after epinephrine
administration in this case, the fact that the onset of allergic
reaction and the onset of cardiac symptoms were simultane-
ous in our case shows that our case is primarily compatible
with Kounis Syndrome (7). Adrenaline, one of the corner-
stones of anaphylaxis treatment, acts on both alpha- and be-
ta-adrenergic receptors, causing vasoconstriction, positive
chronotropic and inotropic effects, and bronchodilation. It
also suppresses histamine and histamine-related mediators
released from mast cells. However, it may cause transient
myocardial ischemia with its coronary vasoconstriction ef-
fect. At this stage, a great dilemma is observed in making the
treatment decision of the patients. The use of nitroglycerin
and calcium channel blockers is recommended due to their
effects on coronary vasospasm, especially in Kounis syn-
drome cases without hypotension (8).
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Abstract

Stridor after extubation is generally a clinical symptom that may indicate laryngeal edema or vocal cord injury due to intubation, and hoarseness may accom-
pany this.The presence of stridor may cause reintubation due to upper airway obstruction, a risk factor for patient mortality and morbidity.Laryngeal edema
and vocal cord damage are mostly seen as the cause of stridor.In this case, OFTP (Obstructive fibrinous tracheal pseudomembrane) and stridor in the lower line

of the vocal cords, which are rarely seen during short-term intubation, are presented.

Keywords: Obstructive fibrinous tracheal pseudomembrane;post extubation stridor;fiberopticbronchoscopy;medical intensive care unit

Introduction

Stridor may cause reintubation due to upper airway obstruc-
tion, which is a risk factor for patient mortality and morbid-
ity[1,2].The incidence of stridor and hoarseness after extu-
bation ranges from %]1.5 to %26.3 [3].Studies have shown
that female gender, long-term intubation status, increased
number of intubation attempts, younger age, trauma, and
being hospitalized in the ICU (Intensive care unit )are risk
factors for the development of laryngeal edema stridor after
extubation[4-7].OFTP (Obstructive fibrinous tracheal pseu-
domembrane) is a rare and little- known complication of en-
dotracheal intubation that presents with stridor.In this case,
OFTP in the lower line of the vocal cords and stridor, which
are rarely seen during short-term intubation, are presented.
Written informed consent was obtained from the patient for
the case report.

Case report:

A 42-year-old female patient was admitted to the Anes-
thesia ICU in the postoperative period after McKeown
esophagectomy operation by the general surgery clinic
due to esophageal squamous cell carcinoma.After the rou-
tine examinations of the patient who was followed up with

right lung tube thoracostomy and arterial blood gas detec-
tion, sedative agents were discontinued and spontaneous
breathing trials were performed.The patient was extubat-
ed on the 5th postoperative day without any problems.
After extubation, the patient was followed up with an 8L/
min oxygen mask with Sa02 %95 and in the arterial blood
gas,pH:7.48 Pa02:60mmHg PaCO2:36 mmHg HCO3:26
mmol/L Sa02:%94. It was observed that approximately 48
hours after the patient’s extubation, respiratory distress was
observed, and accessory respiratory muscles were involved
in respiration.The arterial blood gas of the patient whose
respiratory rate was 20-22/min,showed pH:7.52 PaCO2 :41
mmHg PaO2 :58 mmHg HCO3 :33 mmol/L, SaO2: %.94.
Intravenous 1mg/kg methylprednisolone, inhaler beta-2 ag-
onist and inhaler steroid treatment was started to the patient.
However, in the follow-up, the patient’s oxygen demand and
respiratory distress increased significantly despite medical
treatment,and thorax computed tomography was performed.
Computed tomography sections showed a lesion that could
be a pseudomembrane extending towards the lumen, nar-
rowing the tracheal lumen by more than 50%, just below the
vocal cords (Figure 1).

FOB (Fiberoptic bronchoscopy procedure) was planned
for the patient in the presence of current clinical and radio-
logical findings.The respiratory rate of the patient was 28-
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Figure 1: Pseudomembrane tissue in computed tomography

30/min, and the patient had significant dyspneic.The arte-
rial blood gas of the patient showed that pH: 7.24 PaCO2
:79 mmHg PaO2 :72 mmHg HCO3 :27mmol/L Sa02:%88.
There was a change in consciousness of the patient and elec-
tive intubation was decided. During the intubation of the pa-
tient with the intubation tube numbered 8.0 under the video
laryngoscope, a yellow-grayish hard lesion was seen in
the camera of the laryngoscope located just below the vocal
cords, which prevented the advancement of the intubation
tube and narrowed the trachea (Figure 2).

Figure 2: On the video laryngoscope camera, the appearance of a yel-
low-grayish hard pseudomembrane narrowing the trachea in the poste-
rior location just below the vocal cords

The patient was intubated with the numbered 7.0 intuba-
tion tube.In order for the existing lesion not to progress to the
lower part of the trachea, the balloon of the tube was inflated
just below the vocal cords, and mechanical ventilation was
supported.In the chest X-ray taken after intubation, it was ob-
served that the left lung was total atelectatic(Figure 3).

In the FOB performed with the chest diseases clinic, in-
tense purulent secretion and plug in the left lung bronchial
structures were seen and aspirated. The lesion under the vo-
cal cord was tried to be aspirated by FOB.Forceps were used

Figure 3: A/P (Antero-Posterior) chest X-ray on the left, atelectasis

to remove the lesion, which had a hardness and consistency
that could not be aspirated.It was decided to terminate the
FOB procedure and the patient was taken to the rigid bron-
choscopy.With the rigid bronchoscopy, 5x1 cm lesion was
excised from just below the vocal cord and sent to pathology
(Figure 4,5).

Figure 4: Image of pseudomembrane adhered to the posterior wall of
the trachea in rigid bronchoscopy

Pathological examination revealed inflamed fibrin tissue
and squamous cell debris.After the procedures,in the chest
X-ray of the patient whose hypoxia and hypercarbia had re-
solved, it was observed that the atelectatic areca was totally
opened (Figure6).The patient who was extubated,was fol-
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Figure 5: The appearance of the lesion after removal

lowed up under 4L/min simple oxygen mask treatment and
transported to the service.After the follow-ups in the ser-
vice, the patient was discharged without any problem.

Figure 6: A/P chest X-ray taken after removal of the lesion

Discussion

Stridor after extubation are generally clinical signs that may
indicate laryngeal edema or vocal cord injury due to intu-
bation.Stridor may cause reintubation due to upper airway
obstruction, with stridor after extubation ranges from %35
to %69 [8,9].In our case , after esophageal surgery,the pa-
tient was extubated in the intensive care unit as a result of
suitable extubation conditions and stridor developed after
extubation.

The stridor clinic of OFTP is a rare and little-known
complication of endotracheal intubation.It was first reported
in 1981[10].Although chest radiography and tomography are
used in the diagnosis and treatment of OFTP , bronchoscopy
is often preferred.In one of systematic review; rigid bron-
choscopy was used in %46.3 of cases and FOB was used
in %31.5 of cases in the treatment of 53 cases with OFTP

development.While rigid bronchoscopy was used more
frequently in adults (%56.4) to relieve airway obstruction,
FOB was used more frequently in pediatric cases (%60)[11].
Lins et al.reported the use of bronchoscopy in 22 of 24 cas-
es diagnosed with OFTP (rigid bronchoscopy in 18 cases,
FOB in 4 cases) [12].In one of the review where 58 cases
with signs of obstruction due to tracheal pseudomembrane
were reported after extubation between 1981 and 2015, it
was found that rigid bronchoscopy was used in 31 cases and
FOB was used in 18 cases[13].Kang et al. primarily used
FOB for the removal of the lesion in the case of OFTP they
reported, and after their failure, they removed the lesion
with rigid bronchoscopy[14].In our case,we primarily used
FOB, but we failed because the pseudomembrane was high-
ly adherent to the tracheal wall.

Then, we ensured the complete removal of the pseu-
domembrane with rigid bronchoscopy.OFTP is thought to
represent the first step in a process that can lead to tracheal
stenosis and is caused by ischemic injury from cuff pres-
sure. Despite the use of a low-pressure high-volume cuff
with intensive monitoring of cuff pressure in our case, we
have no explanation for why OFTP occurs. We have routine-
ly used high-volume, low-pressure endotracheal tubes for
many years. After the endotracheal tube is in place, the cuff
is inflated with enough air to reach a leak-free spot. Follow-
ing placement of the endotracheal tube, the cuff pressure is
adjusted to less than 25 cm H20 by controlling the amount
of cuff leakage, as excessive cuff pressure can cause isch-
emia of the tracheal mucosa. The concern with increasing
cuff pressure above this threshold is that mucosal blood flow
is compromised, eventually resulting in subglottic stenosis.
Cuff pressure is checked daily.In our case, OFTP developed
at a level that endangered airway safety even during a short
intubation period.It was determined that the pathology caus-
ing stridor was a pseudomembrane consisting of inflamed
fibrin tissue and squamous cell fragments at the subglottic
level. The lesion, which caused more than %50 intraluminal
stenosis in the trachea, resulted in reintubation by causing
significant dyspnea in the patient.Due to the current secre-
tions, left lung atelectasis was added to the clinical situation
in the patient.In conclusion, OFTP, a rare but potentially
life-threatening complication of endotracheal intubation, re-
quires rapid diagnosis (FOB) and treatment (usually rigid
bronchoscopy).It is thought that avoiding long-term intuba-
tion of patients, avoiding high cuff pressure levels during
intubation, spontaneous breathing trials and effective se-
cretion excretion will reduce the mechanical obstruction
caused by post-extubation secretions.
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Abstract

International Normalized Ratio (INR) value monitoring is important in patients using warfarin, and it is aimed to keep it in the range of 2.5-3.5 in patients with
mechanical heart valves. In the light of the management guideline of patients with heart valve disease published by the 2020 AHA/ACC, in the report prepared

jointly by the American Society of Cardiology and the college, vitamin K, 4-factor prothrombin complex, administrativecuzumab and andexanet alfa are among
the treatment options for reversing anticoagulation. In previous case reports, it has been observed that 20% lipid emulsion causes warfarin resistance and
reduces prothrombin time. In this case report, it is aimed to present the successful treatment of a warfarin overdose case using 20% lipid emulsion for the first
time in the literature.

Keywords: 20 % lipid solution, warfarin overdose,aortic valve replacement,mitral valve replacement

Introduction

Warfarin is an oral anticoagulant widely used with various
indications (1). It is very important to monitor the Interna-
tional Normalized Ratio (INR) value in patients to follow
the therapeutic effect of warfarin, and it is aimed to keep it in
the range of 2.5-3.5 in patients with mechanical heart valves
(2). Among the complications that can be seen are the INR
values exceeding the therapeutic upper limit and causing
warfarin overdose in patients due to multifactorial factors.
If the INR value is above 4.5, the risk of major bleeding
increases significantly, and if it is above 6.0, it increases ex-
ponentially. Therefore, an INR value of > 6.0 requires rapid
reversal of anticoagulation due to the risk of bleeding (3).
Vitamin K, 4-factor prothrombin complex, idaricuzumab
and andexanet alfa are among the treatment options for re-
versing anticoagulation (4). In experimental animal studies
conducted in rats, 20% lipid emulsion has been shown to
reduce the cardiotoxicity of local anesthetic agents, and it
can be used in the treatment of some drug intoxications with
a high protein binding rate (5). In previous case reports, it
has been observed that 20% lipid emulsion causes warfarin
resistance and reduces prothrombin time (6-8). However,
there are no cases in which 20% lipid emulsion was used

for the treatment of warfarin overdose. In this report, a case
of warfarin overdose is presented, in which the desired de-
crease in INR value was achieved with 20% lipid emulsion
and resulted in successful treatment.

Case report

An 81-year-old patient with a history of aortic and mitral
valve replacement and using warfarin was admitted to the
anesthesia intensive care unit for advanced oxygen support
due to covid pneumonia. In the patient’s labaratory findings,
following was detected: International Normalized Ratio
(INR) value, 4.15 (0.8-1.2), activated partial thromboplastin
time (aPTT): 61.23 second (25.9-36.6), prothrombin time
(pT): 37.90 second (10.7-12.9), fibrinogen: 5.58 g/L (1.8-
3.5), D-Dimer: 2.43 ug/mL (0-0.55) detected. In the patient
who did not receive any other warfarin, anticoagulant or an-
tiaggregant treatment, INR values increased at 6-hour inter-
vals and were found to be 4.48 and 6.31, respectively. Then,
treatment was planned for the patient with the diagnosis of
warfarin overdose. Considering the unavailability of 4-fac-
tor prothrombin complex, idaricuzumab and andexanet alfa
in the current hospital, and the INR level may decrease to
the recommended range in a long time interval with vitamin
K treatment, it was planned to administer a lipid emulsion
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of 20%. After a 1.5 mL/kg IV bolus administration of 20%
lipid emulsion, a maintenance infusion of 0.025 ml/kg/min
was started. In the follow up of the patient whose lipid emul-
sion treatment was terminated 10 hours later, hypertension,
hemodynamic instability and no change in consciousness
were observed. The INR value of the patient was 1.33, 1,24
and 1,19 at the 4th, 16th and 24th hours after the termination
of lipid emulsion therapy. Amylase, lipase and lipid plasma
values were examined during, at the end and after the treat-
ment, and no increase was found in their values. Since the
INR value measured after 48 hours was 1.25, low molecular
weight heparin treatment was initiated in the patient. The
patient, who received antiviral, steroid and inhaler treatment
for Covid pneumonia and whose oxygenation parameters
improved, was transferred to the ward from the intensive
care unit by taking 6-8lt/min oxygen. Appropriate written
informed consent was obtained from the patient for publica-
tion of this case report.

Discussion

Warfarin acts by inhibiting the enzymes involved in the for-
mation of a reduced form of vitamin K, which is necessary
for the y-carboxylation of glutamate residues at the amino
terminus of coagulation factors II, VII, IX, and X, and the an-
ticoagulant factors protein C and S (1). Unpredictable biolog-
ical responses, including genetic polymorphisms in warfarin
metabolism, can be seen in patients with mechanical valve
replacement treated with warfarin, as well as increased INR
and bleeding due to multiple interactions of drugs used, foods
taken, and other patient-related factors. It is emphasized that
if vitamin K is used in cases, it may take a long time for the
INR to return to its normal value, and it has been reported
that this treatment will not be sufficient in patients with bleed-
ing risk or major bleeding (9). In the studies, it is emphasized
that the effect of vitamin K begins after 6 hours, even if it is
given as an infusion. The advantage of vitamin K injection is
its ease of administration, widespread availability, promoting
the formation of factors II, VII, IX, and X in the liver, and a
sustained effect in the regulation of coagulopathy. The disad-
vantages of vitamin K are reported as the risk of developing
anaphylaxis, which is thought to be due to the castor oil in the
diluent. Warfarin resistance may also develop during vitamin
K treatment (10-13). The risk of anaphylaxis has been report-
ed at an estimated rate of 3/100,000, and to avoid these reac-
tions, mixing vitamin K in at least 50 mL of intravenous fluid
and giving it at least 30 minutes using an infusion pump are
among the recommendations (12, 14). In patients with high
INR without bleeding, subcutaneous administration is unreli-
able and it may take up to 72 hours for INR to reach a normal
value (11-13). Intramuscular administration of vitamin K may
cause hematoma, and it is emphasized that its consequences
are unpredictable (12). Relevant guidelines published by the
American College of Cardiology/American Heart Associa-

tion (ACC/AHA) in 2020 recommended individualization of
vitamin K supplementation on a case-by-case basis. The onset
of action of vitamin K depends on the route of administration
and the dose given, and maintenance therapy is recommended
in the presence of active bleeding. In case of life-threatening
bleeding, 10 mg intravenous vitamin K is recommended if it
is not considered to start a vitamin K antagonist within 1 week
(4). In addition, high doses of vitamin K can lead to “warfarin
resistance” (up to 3%; 1 week or more) due to the accumula-
tion of vitamin K in the liver, which may require later use of
higher doses of warfarin to reach therapeutic INR levels.

In the Fresh Frozen Plasma (FFP) option, the recommend-
ed dose is 15 mL/kg infusion (in the range of 10-30 mL/kg),
while the average size adult has about 3-4 units of plasma,
but the optimal dose is unknown (11-13). The duration of ac-
tion of FFP is 10 minutes, but a few hours are required for
partial reversal and at least 9 hours for a complete reversal of
INR (INR<1.5) (10, 13). Other limitations in the use of FFP
include fluid overload and acute lung injury due to transfu-
sion. One of the most important reservations about FFP is the
risk of viral and bacterial infection (10, 13, 14). In addition,
since the plasma is frozen, it must be melted and blood group
matched, which leads to a delay in its implementation.

Although FFP is widely used, four-factor prothrombin
complex concentrate (PCC) has been noted to have signifi-
cant benefits over FFP. One of them is that the concentration
of clotting factors in PCCs is about 25 times higher than
that in FFP, and that the FFP contains an insufficient con-
centration of factor IX (15, 16). The four-factor prothrom-
bin complex concentrate includes factors II, VII, IX and X.
The onset of action is from 5 to 15 minutes, and the dura-
tion of action is from 12 to 24 hours. It is a more specif-
ic and reliable reversal agent than fresh frozen plasma (4).
The main problems limiting the use of PCC are thrombotic
complications (approximately 0-7%, mean 2.3%) and the
limited availability of these products (12, 14). One cause
of PCC-related thrombotic risk is the high level of factor II
(relative to other factors) that increases thrombin formation
in PCC (15). However, in the presence of life-threatening
bleeding, four-factor prothrombin complex concentrate was
recommended by the 2020 American College of Cardiol-
ogy/American Heart Association (ACC/AHA) guidelines
(4). Intravenous use of vitamin K is recommended if active
bleeding continues despite PCC administration and if vita-
min K antagonsite is not started within 7 days (4). For our
case, considering the concomitant diseases and COVID-19
pneumonia, although we planned the use of PCC in the
foreground due to the long duration of action of vitamin K
treatment in translating the effect of warfarin, the risk of in-
fection and the volume burden that FFP may create, we used
20% lipid solution due to the lack of PCC in the local insti-
tution where we work.

Recombinant FVIIa provides a rapid and complete bio-
chemical return in INR within 10 minutes, but has a short
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half-life of < 1 hour (13). The disadvantage of rFVIla is that
it does not replace all coagulation factors and although the
INR is immediately reduced, coagulation may not be rein-
stituted in vivo. Therefore, repeat infusions are necessary
unless used with vitamin K and FFP. In a meta-analysis
involving more than 4000 patients, evaluating the use of
rFVIla on the subject, it was shown that thromboembolism
developed in 11.1% of the cases (17). Therefore, the most
recent guidelines for the management of these patients rec-
ommend that rFVIIa be used in the treatment of warfarin-as-
sociated bleeding or in the absence of PCC or TDP (15, 18).
Idarucizumab (for dabigatran) or andexanet alfa (for an-
ti-Xa agents) is recommended for patients receiving direct
oral anticoagulants and those with bioprosthetic valves or
annuloplasty rings who require immediate reversal of anti-
coagulation due to uncontrolled bleeding (Class Of Recom-
mendaiton 2A) (4). Idarucizumab (2.5 mg bolus infusion in
two times no longer than 15 minutes) is indicated to reverse
the effect of dabigatran. Andexanet alfa is administered as a
bolus and 2-hour infusion and is used to reverse the effects
of oral anti-Xa agents (4). On the other hand, in a systematic
review of the efficacy and safety of vitamin K administra-
tion in VKA-treated patients with an INR between 4.5 and
10.0 and without bleeding, the findings suggested that the
probability of benefiting from routine vitamin K adminis-
tration in addition to temporary VKA cessation is low (4).

Currently, various pharmacokinetic and pharmacody-
namic mechanisms have been proposed for the application
of intravenous lipid emulsion as an antidote (19). Theories
put forward about the mechanism of action of ILE; 1) it
is the “lipid sink” theory, which assumes that it improves
myocardial performance, 2) that the toxic compound is held
in a lipid compartment in the bloodstream, 3) the ion chan-
nel modulation theory (5). Lipid Sink Theory describes the
beneficial effects of intravenous lipid emulsion in cases of
lipophilic drug toxicity, known as lipid or pharmacological
“sink”; It is explained by the formation of “a lipid com-
partment where circulating lipophilic drugs are held” and
is thought to be diffused into the new compartment by sep-
arating lipophilic toxins from the target tissues (20). With
a better understanding of lipid resuscitation, intravenous li-
posomes have been reported as a lipid shuttle or a capture/
release mechanism to transport a drug, not as a compartment
for capturing and isolating the drug (21). In this regard, ex-
ogenous lipid metabolism is thought to be similar to chylo-
microns (20).

In addition to its primary purpose of use, parental feed-
ing can be used as an antidote in local anesthetic toxicity
and for various purposes, including the treatment of drug
overdoses (22). Significant clinical improvement in local
anesthetic toxicity achieved in the treatment of poisoning
with intravenous lipid emulsions and some lipophilic drugs
after its use has been identified. Advantages such as the rel-
atively easy application and low cost have led to an increase

in the off-label use of lipid emulsions and paved the way for
their use in the treatment of poisoning. Drug toxications that
respond to treatment with lipid emulsions are bupivakain,
clomipramine, verapamil, bupropion, mepivakain, ropiva-
caine, haloperidol, quetiapine, doxepine, carvedilol, carba-
mazepine, flekany, hydrochloroquine, amlodipine, propano-
lol and moxidectin (5).

On the other hand, some studies have suggested that
lipid solutions may play a role in warfarin resistance. Ma-
cLaren et al. (6) gave 30 mg of warfarin per day to a case
under propofol infusion containing 10% soybeans, but no
anticoagulation was achieved (6). After the termination of
propofol therapy, it was seen that after they reached effec-
tive anticoagulation, the anticoagulation was reversed when
they supplemented the patient with 20% lipid solution (6).
Lutomski et al. (7) described a patient with short bowel
syndrome and recurrent thrombotic episodes requiring both
intravenous lipid and anticoagulation. They showed that
continuous infusion of a soybean oil emulsion (Intralipid) in
parenteral nutrient solution interferes with the anticoagulant
effect of warfarin. They achieved the desired coagulation
goal by discontinuing lipid infusion and re-administration
of warfarin (7).

Cotto et al. (8) added lipid infusion at varying rates to
the blood samples of 23 cases with anticoagulated and pro-
thrombin time > (1.3-2.0 x control). Lipid-free plasma and
prothrombin time from lipid-containing plasma samples
were compared. Average decrease in prothrombin durations;
It was 0.29 seconds at 50 micrograms/ml, 0.23 seconds at
100 micrograms/ml and 0.29 seconds at 200 micrograms/
ml. All concentrations showed a statistically significant de-
crease compared with control with the Scheffe test. This
study supported the idea that lipid emulsions reduced pro-
thrombin times in patients using anticoagulants (8). Studies
conducted to date show that; patients taking lipid emulsion
may have difficulty and resistance to achieving the antico-
agulation target with warfarin. Most studies in the literature
have pointed out that warfarin resistance develops with lipid
therapy (8). In the study conducted by looking at this mech-
anism in reverse, a decrease in prothrombin values was de-
tected by administering lipid emulsion (8). Warfarin binds to
albumin at a rate of 98% (23) Thus, considering that it has
lipophilic properties, the ‘lipid sink’ theory and its transport
by intravenous lipid emulsion can be explained in this way.

In our hospital, due to local conditions, vitamin K was
available as a therapeutic agent that could be given due to
the lack of four-factor prothrombin complex, idarucizumab
and andexanet alpha. We did not choose vitamin K because
its effect would appear in a long time.

Considering the current cost prices of the agents used
in warfarin overdose treatment, approximately; PCC was
€152.2, idarucizumab €515.8, andexanet alfa €20.000, TDP
€12.37,.The cost price of 20% lipid emulsion was 23.9 € and
it seemed more economical than other agents. Intravenous
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lipid emulsion had advantages such as faster duration of
action and easy access. Although FFP is cheaper than lipid
emulsion, we did not prefer it because infectious and non-in-
fectious complications may develop.Since other agents were
not available in our hospital, we considered and applied lip-
id emulsion as an alternative treatment.

In our case, prothrombin and INR values reached the de-
sired value with 20% lipid emulsion and warfarin overdose
treatment completed without any complications. 20% lipid
emulsion, in cases of warfarin overdose can be considered
as an alternative treatment option in limited geographies
where the supply of first choice prothrombin complex, daru-
cizumab and andexanet alfa is difficult. As a result, in cases
of warfarin overdose or intoxication, 20% lipid emulsion
can be used as an alternative treatment in socio-economi-
cally selected geographies and cases, although it is not rec-
ommended for routine treatment yet. More work is needed
on this subject.
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