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The Relationship between Blood Lactate Levels and
Clinical Outcomes in Patients Taking Drugs for Suicide:
A Retrospective and Descriptive Study

Birdal GULLUPINAR!, © Caner SAGLAM', © Erden Erol UNLUER’

'Izmir Bozyaka Training and Resarch Hospital, Department of Emergency Medicine, izmir, Tiirkiye.

Abstract

Introduction: Acute poisoning that causes significant morbidity and mortality worldwide is a preventable public health problem. In the evaluation of
critically ill patients in emergencies, lactate is a useful biomarker. This study aims to investigate whether the mortality, morbidity, and intensive care hos-
pitalization of patients presenting to the emergency department with drug intake for suicide can be determined by the blood lactate levels measured on
admission.

Material-Method: Patients over the age of 18 who presented to the emergency department between 1 January 2019 and 1 January 2020 due to acute
poisoning were included in this single-center retrospective study. The relationship between the blood lactate levels measured on admission and the clinical
outcome of the patient was examined. The student t-test was used to compare groups with normally distributed data, while the chi-square test was used
for non-normally distributed or ordinal data. pK0.05 was considered statistically significant.

Findings: The data of 223 patients were analyzed. The median age was 28, and the female ratio was 68.6%. The most commonly ingested drugs were anal-
gesics with 35%, other drugs with 33.6%, antidepressants with 24.7%, and other psychotropics with 22.4%. 192 of the patients were discharged following
the treatment, 31 patients were admitted to the service or intensive care unit, and 3 patients died within the first 24 hours after the intensive care unit ad-
mission. When the factors related to hospitalization were examined, male gender, high mean age, high lactate level, and analgesic and other psychotropic
drug intake were found to be related to hospitalization. On the other hand, old age (48.00, £16.70), high lactate levels (6.77, £6.52), and low bicarbonate
levels (17.40, £3.05) were associated with mortality.

Conclusion: Blood lactate measured on admission is an important biomarker to predict both mortality and morbidity in patients presenting to the emer-
gency department due to the use of drugs for suicidal purposes.

Keywords: emergency department, lactate level, mortality, suicidal drug intake.

Ozet

Giris: Dlinya capinda 6nemli morbidite ve mortaliteye neden olan akut zehirlenme, 6nlenebilir bir halk sagligi sorunudur. Acil durumlarda kritik hastalarin
degerlendirilmesinde laktat yararl bir biyobelirtectir. Bu calismada intihar amacli ilag alimiile acil servise basvuran hastalarin mortalite, morbidite ve yogun
bakim yatislarinin basvuru sirasinda 6lctilen kan laktat diizeyleri ile belirlenip belirlenemeyecegini arastirmak amaclanmistir.

Gereg-Yontem: Bu tek merkezli retrospektif calismaya 1 Ocak 2019 ile 1 Ocak 2020 tarihleri arasinda akut zehirlenme nedeniyle acil servise basvuran 18 yas
Ustu hastalar dahil edildi. Basvuru sirasinda 6lgtlen kan laktat duizeyleri ile hastanin klinik sonucu arasindaki iliski incelendi. Normal dagilan verilere sahip
gruplari karsilastirmak icin 6grenci t testi, normal dagilmayan veya sirali veriler icin ki-kare testi kullanildi. pX0,05 istatistiksel olarak anlamli kabul edildi.

Bulgular: 223 hastanin verileri analiz edildi. Ortanca yas 28, kadin orani %68,6 idi. En sik alinan ilaglar %35 ile analjezikler, %33,6 ile diger ilaclar, %24,7
ile antidepresanlar ve %22,4 ile diger psikotroplardir. Hastalarin 192'si tedavi sonrasi taburcu edildi, 31 hasta servise veya yogun bakima alindi ve 3 hasta
yogun bakima yatistan sonraki ilk 24 saat icinde 6ldii. Hastaneye yatis ile ilgili faktorler incelendiginde erkek cinsiyet, yas ortalamasinin yiiksek olmasi, laktat
diizeyinin yiiksek olmasi, analjezik ve diger psikotrop ilag aliminin yatisla iliskili oldugu saptandi. Ote yandan yaslilik (48.00, £16.70), yiiksek laktat seviyeleri
(6.77, £6.52) ve duslik bikarbonat seviyeleri (17.40, £3.05) mortalite ile iliskilendirildi.

Sonug: Acil servise intihar amacli ilag kullanimi nedeniyle basvuran hastalarda, basvuru sirasinda 6dl¢iilen kan laktatt hem mortalite hem de morbiditeyi
ongoérmede 6nemli bir biyobelirtectir.

Anahtar kelimeler: acil servis, laktat diizeyi, mortalite, intihar amacli ilag alimi

Introduction annually and continues to increase each year'?. In Turkey,

the types of poisoning cases differ due to geographical di-
Acute poisoning is a preventable public health problem versity, socio-economic status, and differences in cultur-
that causes significant morbidity and mortality worldwide'. ~al practices. While drugs are the most common causes of
Acute poisonings can be either intentional (suicide attempt) ~ poisoning, carbon monoxide, alcohol, food, fungi, organo-
or unintentional (accidental). Intentional poisoning is usual- ~ phosphate, and corrosive substances are the other common
ly encountered in adults. Acute poisoning is estimated to be ~ causes of poisoning®’. The mortality rate due to poisoning
responsible for more than one million diseases worldwide is 1% in developed countries, whereas this rate is between
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3-5% in developing countries*. Patients who attempt suicide
generally have higher mortality®. Therefore, effective and
prompt medical intervention is vital to prevent morbidity
and mortality in acute poisoning.

In the emergency department, lactate is a useful biomark-
er in the evaluation of critically ill patients’. Hyperlactatemia
is seen in hypoxic conditions such as circulatory failure and
severe anemia as well as in conditions that are not hypoxic
but cause oxygen use problems such as malignancies, liver
or kidney failure, and serious infections®. The most common
causes of lactic acidosis are sepsis, shock, severe heart fail-
ure, and severe trauma’. The value considered abnormal in
hyperlactatemia is 2 mmol/L and above. Mortality is higher in
patients with lactate levels between 2 and 4 mmol/l compared
to patients with lower lactate levels'*. Hyperlactatemia >4
mmol/l is significantly associated with in-hospital mortality'!.

To our knowledge, there are no studies evaluating the re-
lationship between blood lactate levels and clinical outcomes
in patients who ingest drugs for suicide. This study aimed to
investigate whether the mortality, morbidity, and intensive
care hospitalization of patients presenting to the emergency
department with drug intake for suicide can be determined by
the blood lactate levels measured on admission.

Material and Methods

In this single-center retrospective study, patients presenting
to the emergency department of a 700-bed tertiary training
and research hospital to which an average of 200,000 pa-
tients present annually between January 1, 2019 and Janu-
ary 1, 2020 were included. The study was approved by the
Bozyaka Training and Research Hospital Ethics Committee
(Ethics committee decision number: 2022/90).

Patients over 18 years who presented to the emergency de-
partment due to acute poisoning were included. Patients who
were under 18, were pregnant, had trauma, experienced circu-
latory failure, had severe anemia, suffered from malignancies,
had a previous history of liver or kidney failure, had serious
infections, used alcohol and recreational drugs, used rat poison,
organophosphate, and caustic substance, and whose laboratory
data could not be obtained were excluded from the study. Ac-
cording to the ICD 10 system, coding T36-T50 (poisoning by
drugs, drugs and biological substances), T51-T65 (toxic effects
of major non-medicinal substances according to the source),
and X60-X84 (intentional self-harm) were used. For this
purpose, age, gender, drug or drugs that cause poisoning, the
amount taken by the patient, complete blood count (leukocyte,
hemoglobin, platelet and biochemical values; urea, creatinine,
alanine aminotransferase, and aspartate aminotransferase)) and
blood gas analysis (pH, lactate) parameters on admission to the
emergency department and clinical outcome (discharge, ward
and intensive care admission) were reached using the hospital
information management system database. Additionally, the

patient’s history, physical examination findings, and vital signs
during admission were obtained from patient records.

Blood gas analysis was measured on the autoanalyzer
(XN-1000, Sysmex Corp. Kobe, JAPAN) after venous blood
gas collection.

Statistical Analysis

Statistical analysis was performed with the IBM SPSS
Statistics Version 26. Quantitative data were expressed as
mean+standard deviation, while qualitative data as frequen-
cy and percentage. Normality analysis was performed for
continuous variables. The student t-test was used to compare
two groups with normally distributed data, whereas the chi-
square test was used for non-normally distributed or ordinal
data. p<0.05 was considered statistically significant.

Results

A total of 223 patients who met the criteria were included
in the study covering the period between 1 January 2019
and 1 January 2020 (Figure 1). The median age of the pa-
tients was 28 (min-max: 18-67), and the female ratio was
68.6% (153/223). Considering taken drugs, the frequency
of analgesics was 78 (35%), other drugs 75 (33.6%), antide-
pressants 55 (24.7%), and other psychotropics 50 (22.4%)
(Table 1). The mean systolic blood pressure of the patients
on admission was 124.94 (+15.10) mmHg, diastolic blood
pressure was 73.48 (£10.37) mmHg, and the pulse rate was
90.39/min (£19.82). In the blood gas measured on admis-
sion, the mean pH was 7.38 (+0.52), HCO, 23.12 (£2.46),
and lactate 2.24 (+1.46) (Table 1). 192 of the patients were
discharged after follow-up and treatment in the emergency
department, 31 patients were admitted to the service or in-
tensive care unit, and 3 patients died within the first 24 hours
after hospitalization in the intensive care unit (Table 1).

[ﬁ.!!ﬂ!.lt?.l._' of patients with drug Il@!é!!!l!!lg]

~

* 16 patients missing data
e Itis unclear what 19 patients

L4

[ Number of patients included in the ]

Figure 1: Study flow diagram
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Table 1: Characteristics of study subjects

Characteristics Number (%), mean,
median, SD+
Age, y, median (range) 28(18-67)
Female sex 153/223(68.6%)
Comorbidity
Hypertension 7/223 (3.1%)
Diabetes Mellitus 3/223 (1.3%)
OCD’ 3/223 (1.3%)
Depression 3/223 (1.3%)
Asthma /COPD" 5/223 (2.2%)
Bipolar 3/223 (1.3%)
Others 14/223(6.5%)
Drugs
Antidepressants 55/223 (24.7%)
Other psychotropics 50/223 (22.4%)
Analgesics 78/223(35%)
Antibiotics 41/223(18.4%)
Antiepileptic 14/223(6.3%)
Antihypertensive 11/223(4.9%)
Others 75/223(33.6%)
Clinics
Discharge 192/223(86.1%)
Service + intensive care hospitalization 31/223(13.9%)
Mortality 3/223 (1.3%)
Vitals
Systolic BP” 124.94(£15.10)
Diastolic BP* 73.48(x10.37)
Pulse rate 90.39(+19.82)
RR' 18.37(5.12)
Saturation,% 97.39(%5,.67)
GCS* 15.00(3-15)
Laboratory 7.38(0.52)
pH 23.12(+2.46)
HCO3" 2.24(+1.46)
Lactate

*OCD: Obsessive Compulsive Disease, COPD: Chronic Obstructive Pulmonary
Disease, BP: Blood
Pressure, RR: Respiratory Rate, GCS: Glaskow Coma Score, HCO,: Bicarbonate

When the factors related to hospitalization were exam-
ined, there was a statistical difference in favor of male pa-
tients (p=0.028) in terms of hospitalization. While 21.4% of
male patients were hospitalized, only 10.5% of female pa-
tients were hospitalized. We observed that the mean age of
hospitalized patients was statistically significant compared to
non-hospitalized patients, 35.65 (£11.69) and 30.24 (£10.78)
(p=0.011), respectively. Patient vitals other than low glaskow
coma score (GCS) on admission were not significant in terms
of hospitalization (Table 2). In addition, we found that the lac-
tate level at the time of admission was statistically correlated
with hospitalization (p=0.021). When the intensive care or
ward hospitalizations of the patients were examined accord-
ing to the drug group, other psychotropic drugs intake and
analgesic drugs intake were associated with hospitalization
(p=0.019 and p=0.049, respectively) (Table 2).

In our study, only three patients died. All 3 patients died
within 24 hours after they were admitted to the intensive
care unit from the emergency room. 2 of these three patients
who developed mortality had comorbid disease, one patient
had DM and the other had COPD. When we examine the

Table 2: Demographic and laboratory findings related to
hospitalization

Hospitalization
No (n=192) Yes (n=31)
N,%, mean, £SD | N,%, mean, +SD | P value

Gender

Female 137 (89.5%) 16 (10.5%) 0.028

Male 55 (78.6%) 15 (21.4%)
Age, mean 30.24 (+10.78) 35.65 (+11.69) 0.011
Systolic BP* 124.77 (£15.21) 125.94 (+14.59) | 0.690
Diastolic BP* 73.64 (£10.24) 72.55 (+11.31) 0.589
Pulse rate 89.50 (+18.13) 95.94 (+18.13) | 0.222
Respiratory rate 18.42 (£5.42) 18.10 (£2.68) 0.748
Saturation 97.34 (+6.07) 97.68 (£1.74) 0.758
GCS* 14.97 (+0.36) 13.81 (+2.85) 0.030
pH 7.38 (+0.048) 7.38 (£0.078) 0.853
HCO, 23.22 (£2.43) 22.52 (£2.59) 0.142
Lactate 2.15 (£1.41) 2.80 (+1.70) 0.021
The number of drugs

1 128 (66.7%) 16 (51.6%) 0.104

>=2 64 (33.3%) 15 (48.4%)
Antidepressant 45 (23.4%) 10 (32.3%) 0.290
Other psychotropics | 38 (19.8%) 12 (38.7%) 0.019
Analgesics 72 (37.5%) 6(19.4%) 0.049
Antiepileptic 11 (5.7%) 3(9.7%) 0.420
Antihypertensive 9 (4.7%) 2 (6.5%) 0.653
Antibiotic 35 (18.2%) 6(19.4) 0.881
Others 63 (32.8%) 12 (38.7%) 0.519

*BP: Blood Pressure, GCS: Glaskow Coma Score

factors associated with mortality, we observed that the mean
age of these three patients was 48 years, the mean HCO3
on admission was 17.4 (£3.05), and the initial blood lactate
level was 6.77 (£6.52). These three factors were statistical-
ly significant in terms of mortality (p= 0.007, <0.001, and
<0.001, respectively). We could not observe any relation-
ship between all other factors and mortality (Table 3)

Discussion

In this study, we found that the blood lactate level measured
on admission is useful in identifying critically ill patients pre-
senting to the emergency with drug intake for suicide. We also
showed that blood lactate levels are an independent variable
of mortality in those patients. In addition, we found that age
and HCO, values were associated with mortality. In our re-
sults, gender, age, low GCS, and blood lactate levels were sta-
tistically significant between hospitalized and non-hospital-
ized patients. These results contribute to identifying critically
ill patients so that earlier action can be taken for the patient.
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Table 3: Examination of demographic and laboratory findings

related to mortality

Mortality
No (n=220) Yes (n=3)
N,%, mean, = SD | N,%, mean, £SD | P value
Gender
Female 151 (68.6%) n/a 0.942
Male 69 (31.4%) n/a
Age, mean 30.76 (+10.82) 48.00 (+16.70) | 0.007
Systolic BP* 124.92 (+15.19) 125.67 (£5.13) | 0.932
Diastolic BP* 73.48 (£10.37) 73.67 (+13.01) | 0.976
Pulse rate 90.46 (+19.93) 85.67 (£8.37) 0.678
RR 18.41(£5.14) 15.33 (+3.06) 0.320
Saturation 97.39 (+5.70) 97.00 (£3.61) 0.906
GCS* 14.87 (+0.86) 10.33 (+6.43) 0.346
pH 7.38 (+0.05) 7.23 (+0.07) 0.062
HCO,’ 23.20 (£2.36) 17.40 (+3.05) <0.001
Lactate 2.18 (£1.23) 6.77 (£6.52) <0.001
The number of drugs
1 142 (64.5%) n/a 0.939
>=2 78 (35.5%) n/a
Antidepressant 45 (23.4%) 10 (32.3%) 0.726
Other psychotropics | 38 (19.8%) 12 (38.7%) 0.649
Analgesics 72 (37.5%) 6 (19.4%) 0.202
Antiepileptic 11 (5.7%) 3(9.7%) 0.652
Antihypertensive 9 (4.7%) 2 (6.5%) 0.692
Antibiotic 35 (18.2%) 6(19.4) 0.502
Others 63 (32.8%) 12 (38.7%) 0.991

*BP: Blood Pressure, RR: Respiratory Rate, GCS: Glaskow Coma Score, HCO,:
Bicarbonate

Lactate is the end product of the glycolytic breakdown
of glucose during anaerobic respiration. It is produced by
the tissues in the body in cases of insufficient oxygen sup-
ply to the tissues, increased oxygen demand, and inadequate
oxygen use’. Hyperlactatemia is associated with increased
morbidity and mortality'>. In a systematic review, Kruse
et al. reported that blood lactate level is useful for risk as-
sessment in patients admitted to the hospital acutely and is
valuable in estimating in-hospital mortality, especially with
serial lactate sampling'?. In a retrospective study of 6098 pa-
tients conducted to define unexpected death within 24 hours
of hospital admission, Blum et al. showed that lactate is the
strongest independent parameter predicting death within 24
hours of admission'®. In our study, similar to the literature,
we found that blood lactate levels were significantly high-
er in both hospitalized patients and patients who died [2.18
(1.23) vs. 6.77(6.52), p<0.001].

The blood lactate concentration reflects the balance be-
tween lactate production and excretion in tissues. In healthy

and resting humans, the blood lactate concentration is nor-
mally 0.5-1.8 mmol/L". Blum et al. reported that mortali-
ty is predicted in patients with blood lactate higher than 2
mmol/L, and the death rate increases as the level increases'.
Bou Chebl et al found that the mortality rate was 7.1 times
higher when lactate levels were >2 mmolL in critically ill
patients, and 29.4 times higher if lactate levels were >4
mmol/L". Schollin-Borg et al. considered the normal lactate
level <2.44 mmol/L and found that the 30-day mortality was
3.54 times higher for lactate 2.44-5.0 mmol/L and 4.45 for
lactate >5.0 mmol/L". In a retrospective study, Pedersen et
al. divided lactate levels into three groups; low lactate (0-1.9
mmol/L), medium lactate (2-3.9 mmol/L), and high lactate
(>4 mmol/L), and reported that 7-day mortality was 2.9%
in low-lactate patients, 7.8% in moderate lactate patients,
and 23.9% in high lactate patients'®. In our study, the lactate
values of hospitalized and non-hospitalized patients were
2.80 and 2.15, respectively. Additionally, the lactate values
of patients with and without mortality were 6.77 and 2.18,
respectively.

In a retrospective cohort study of 5360 adult patients
whose lactate was measured within 4 hours after admission
to the emergency department, Petersen et al. revealed that
age is a very important prognostic factor for mortality'®. In
a prospective observational cohort study conducted on 747
patients, Data et al. reported that mortality increases sig-
nificantly among age groups’. In their retrospective study
on 450 patients, Bou Chebl et al. emphasized that higher
lactate levels are associated with higher hospital mortality
and longer emergency room and hospital stays. They also
emphasized that mortality increases with age and that there
is an important relationship between the increase in lactate
values and mortality in patients under 65 '. Similarly, in
our study, we showed that age was significantly higher in
predicting mortality both in hospitalized patients and in pa-
tients who died.

In their study of 211 patients in whom a Medical Emer-
gency Team call was received, Schollin-Borg et al. found
significant differences in age, lactate, and oxygen saturation
between survivors and non-survivors, but did not find any
significant relationship between systolic blood pressure, re-
spiratory rate, and heart rate. Accordingly, they stated that
the first blood lactate measurement is useful in the evalua-
tion of the severity of the disease and a better indicator of
mortality compared to traditional vital signs'. In their study
on 348 critically ill patients, Jansen et al. showed that serum
lactate level has a better prognostic value than vital signs
such as blood pressure'. Similar to the aforementioned
studies, in our study, we could not find a significant differ-
ence between traditional vital signs between hospitalized
and non-hospitalized patients, and between those with and
without mortality.

In a prospective observational cohort study conducted
on 747 patients, Data et al. reported that there is a statis-
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tically significant difference in bicarbonate levels in terms
of 30-day mortality, and low bicarbonate levels significantly
increase mortality’. In our study, we showed that there was a
statistically significant difference between survived patients
and patients who died.

Limitations

The study had several limitations. First, the data were collect-
ed retrospectively. Second, it is a single-center study. Third,
the study population was relatively small. Fourth, it can be
stated that only blood lactate levels were evaluated on admis-
sion and serial serum lactate levels could not be measured. In
addition, the relationship between the presence of comorbid
disease and lactate elevation has not been evaluated.

Conclusion

Blood lactate level is an important determinant of mortality
in the emergency department. In patients presenting to the
emergency department with drug ingestion for suicide, both
mortality and intensive care hospitalization decisions can
be made with the blood lactate levels measured during ad-
mission. Further multicenter research to be conducted with
more patients is needed.
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Abstract

Objectives: The aim of this study is to evaluate the epidemiological and clinical features of scorpion sting cases admitted to the emergency department of
a tertiary hospital in the Izmir province.

Materials and Methods: This is a retrospective cross-sectional study. Patients who applied to the emergency department because of scorpion sting be-
tween 2000-2022 years were included in the study. Demographic and clinical data and laboratory test results of the patients were searched through the
hospital’s electronic database. Student t test was used to compare the difference between two independent groups. P<0.05 was considered statistically
significant.

Results: A total of 101 patients were included in the study. It was observed that the scorpion sting in the extremity was associated with the elevation of
white blood cell count, neutrophil count, and creatine kinase level (p=0.0030, p=009, and p=0.001, respectively). Additionally, the elevation of white blood
cell count, neutrophil count and potassium level were found to be significant for the development of critical illness (p<0.001, p<0.001, p=0.009, respec-
tively).

Conclusion: Although severe poisoning findings are seen in scorpion sting cases in [zmir province, the mortality risk is low. White blood cell count, neutro-
phil count, and potassium level can be used as a warning tool for serious disease.

Keywords: Scorpion sting, poisoning, toxicology, epidemiology

Ozet

Amag: Bu calismanin amaci izmir bdlgesinde 3. Basamak bir hastanenin acil servisine basvuran akrep sokmasi vakalarinin epidemiyolojik ve klinik 6zellikler-
inin degerlendirilmesidir.

Gereg ve Yontem: Bu calisma, retrospektif kesitsel bir calismadir. Calismada 2000-2022 yillari arasinda acil servise akrep sokmasi nedeniyle basvuran hasta-
lar dahil edildi. Hastalara ait demografik ve klinik veriler ile laboratuvar test sonuglari hastanenin elektronik veri tabaninda tarandi. Bagimsiz iki grup arasin-
daki farkin karsilastirlmasinda student t test kullanildi. P<0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular: Calismaya toplam 101 hasta dahil edildi. Akrep sokmasinin ekstremitede olmasinin beyaz kiire sayisi, notrofil sayisi ve kreatin kinaz seviyesindeki
yukseklikle iliskili oldugu gorildi (sirasiyla p=0.0030, p=009 ve p=0.001). Ayrica beyaz kiire sayisi, ntrofil sayisi ve potasyum duizeyi kritik hastalik gelisimi
icin anlamli bulundu (sirasiyla p<0.001, p<0.001, p=0.009).

Sonug: izmir bélgesinde akrep sokmasi vakalarinda ciddi zehirlenme bulgulari gériilsede mortalite riski diistiktiir. Beyaz kiire sayisi, ndtrofil sayisi ve pota-
syum diizeyi ciddi hastalik icin uyarici olarak kullanilabilir.

Keywords: Akrep sokmasi, zehirlenme, toksikoloji, epidemiyoloji

Introduction

Although scorpion bites are more common in tropical
and semi-tropical regions, they can be seen all over the
world. It is known that about 50 of 1753 scorpion species
in the world are poisonous and 20-25 are mortal'?. There
are approximately 1,200,000 scorpion stings cases in the
world annually and approximately 3000 deaths occur due
to scorpion stings’. Mortal scorpion species in Turkey
are generally seen in the Southeast Anatolia region. The
most common scorpion species in the Aegean region is

Mesobuthus gibbosus (Anatolian yellow scorpion), which is
a non-lethal poisonous scorpion species*.

Although the most common findings in scorpion stings
are local pain, swelling and redness, serious systemic
findings that can result in death can also be seen. Poisonous
scorpion species often contain venom, which is a mixture
of cardiac toxins, nephrogenic toxins, neurogenic toxins,
and hemolytic toxins. Deaths are mostly associated with
heart failure and pulmonary congestion®. Since the effects of
different scorpion species in different regions vary, it would
be a beneficial approach for the hospitals in the region to
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develop their own treatment and follow-up protocols against
scorpion sting cases.

According to the epidemiological studies conducted to
date, the Aegean region is the geographical region with the
lowest incidence of scorpion bites®. Therefore, studies in
this region are very limited. This study was carried out to
examine the clinical features and treatment approaches of
scorpion sting cases admitted to the emergency department
of a tertiaryvhospital in the Izmir province.

Material and Methods

Study Design and Setting

This study is a cross-sectional study conducted
retrospectively. The study was carried out with patients
presented to the emergency department of a tertiary hospital
in Izmir between 2000 — 2022 years. Ethics committee
approval with an application number of 2022-GOKAE-0246
was obtained before starting the study.

Patient Selection

Patients admitted to the emergency department due to
scorpion sting between 2000-2022 were included in the
study. Pregnant women, patients who used alcohol or
drugs within 24 hours before applying to the emergency
department, and patients who had simultanecous multitrauma
were excluded from the study.

Data Collection Tools

The age, gender, scorpion sting site, systolic blood pressure
(SBP), diastolic blood pressure (DBP), pulse rate, white
blood cell (WBC) count, neutrophyl count, lymphoside
count, platelet (PLT) count, international normalized ratio
(INR), Activated Partial Thromboplastin Clotting Time
(APTT), creatinin, creatin kinase (CK) and potassium
(K) levels, development of serious disease and treatment
administered in the emergency room of the patients who met
the inclusion criteria were searched through the hospital’s
electronic database and recorded in the case report form.
Severe disecase was defined as presence at least one of
hypotension, tachycardia, hypoxia, altered mental status,
organ failure, need for intensive care or need for intubation.

Statistical Analysis

We used IBM SPSS statistics version 26 for Windows to
analyse the data obtained from the study. The skewness-
kurtosis value, the shapiro wilkins test and the kolmogov
smirnov test were used to determine whether the data were
normally distributed. Numerical data were given as mean and
standard deviation. Categorical data were given as numbers
(n) and percentages (%). When comparing the mean of two
independent groups, the student-t test was used because the
data fit the normal distribution. Categorical parameters were
analyzed using the chi-square and Fischer exact test. P<0.05
was considered statistically significant.

Number of patients screened
N:178

Number of patients excluded
according to exclusion criteria
N:21

Number of eligible patients
N:157

]

Number of patients enrolled
N:101

Number of patients excluded due
to missing data
N:56

Figure 1: Work Flow Chart
Results

In the present study, 178 patients were screened, and after the
patients excluded due to exclusion criteria and missing data, a
total of 101 patients were analyzed. The work flow chart was
presented in Figure 1. The mean age of the patients was 44 + 18
years and 57 (56.4%) were female and 44 (43.6%) were male.
In 27 (26.7%) of the patients, the scorpion sting site was on
any extremity, while in 74 (73.3%) patients the scorpion sting
site was in a body region other than the extremity. A total of
7 (6.9%) patients required scorpion antivenom treatment and
mortality was not observed in any patient. Other descriptive
characteristics of the patients were presented in Table 1.
When the vital signs and laboratory values of the patients
were examined, the mean systolic blood pressure (SBP) of
the patients was 132 + 25, the mean diastolic pressure (DBP)
was 71 = 12, the mean pulse rate was 76 + 16, the mean WBC
count was 9.5 £ 3, mean neutrophyl count was 2.70+1.78, the
mean PLT count was 243000 + 71000, the mean INR value

Table 1: Descriptive characteristics of the patients

Mean (%)
Sting Site Non-extremity 27 (26.7%)
Extremity 74 (73.3%)
Tetanus vaccine No 76 (75.2%)
Yes 25 (24.8%)
Antivenom No 94 (93.1%)
Yes 7 (6.9%)
Analgesia No 68 (67.3%)
Yes 33 (32.7%)
Antibiotheraphy No 96 (95%)
Yes 5(5%)
Steroid No 58 (57.4%)
Yes 43 (42.6%)
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Table 2: Comparison of clinical features and laboratory test
results of patients according to scorpion sting site

Non-extremity | Extremity | Total ]
N:27 N:74
SBP (mmHg) | 137+26 131+£26 133426 0.375
DBP (mmHg) | 72+ 12 71+13 71£12 0.790
Pulse rate 7549 77 17 76+15 0.644
(/min)
WBC 9.18 £3.22 11.07 £4.00 | 10+4.91 0.030
Neutrophyl 5.67+2.94 7.90£3.95 | 7.30+3.83 0.009
Lymphoside 2.74 £ 1.40 2.69+£191 |2.70£1.78 0.910
PLT 229000 + 254000 + 247,000 = 0.116
63000 72000 70,000
INR 1.04 +£0.10 245+ 11.73 | 2.07£10.04 | 0.535
APTT 29+ 17 25+4 26.44+9.33 | 0.077
Creatinin 0.82+0.22 0.83+0.18 | 0.83+0.19 0.830
CK 59+13 152+ 143 127+130 0.001
Potassium 4234041 430+0.45 |4.31+£048 0.485

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, WBC: White blood
cell, PLT: Platelet, INR: International normalization ratio, CK: Creatin kinase.

was 2.1 £ 10, CK was 115 = 132 and mean K value was 4.3 +
0.5. When the patients were divided into two groups according
to the bite site, it was seen that the WBC count, neutrophyl
count and CK value of the patients with scorpion sting on
any extremity was significantly higher than the patients had
a scorpion bite on the trunk, head or neck. There was no
significant difference between the groups in terms of other
laboratory results and vital signs. The mean of all vital signs
and laboratory values of the patients and their comparisons
between the groups are presented in Table 2.

When compared according to the presence of critical
illness, high levels of WBC, neutrophyl and potassium were
found to be associated with severe illness. Other laboratory
parameters and vital signs were not significant in terms of
serious disease. The distribution of the mean values of the
laboratory tests and vital signs of the patients according to
the severity of the disease was given in Table 3.

Considering the distribution of the cases according
to the months, it was observed that the highest number of
emergency visits due to scorpion sting was in August. In
the seasonal distribution of cases, summer was the season
with the highest number of applications to the emergency
department with scorpion sting. The distribution of cases by
months was shown in figure 2.

Discussion

In this study, scorpion sting cases in Izmir province were
examined. There was no death due to scorpion sting in the
region, but it was determined that serious disease could
develop which can be predicted by an increase in WBC,
neutrophils, lymphocytes and potassium.

Frequency

MONTH
1 3 4 5 ] T & ] 10 11
MONTH

Figure 2: The distribution of cases by months

Deaths due to scorpion stings in Turkey are mostly seen
in the Southeastern Anatolia region, where some of the
most dangerous scorpion species live. As far as is known,
Mesobuthus gibbosus, a scorpion species seen in [zmir, is
poisonous but not mortal®. In a study conducted by Ozan
et al., 24,261 scorpion sting cases were examined across
Turkey and it was seen that none of the cases were mortal’.
Rich et al. in a pediatric study evaluating scorpion stings in
the Aegean region, reported no deaths®. In this study, no case
resulted in mortality, consistent with the literature.

While scorpion stings are mostly seen in the lower and
upper extremities, the head and neck are the body parts
where the scorpion bite is least seen’!?. Bosniak et al. divided
the scorpion sting areas into four as lower extremity, upper
extremity, trunk and head-neck and reported that the scorpion
sting site had no effect on the severity of the disease!!. In
this study, scorpion sting site was examined in two groups
as extremity and non-extremity, and it was seen that the
extremity was the body part most affected by scorpion sting.
The reason for the high CK level in scorpion sting cases

Table 3: Comparison of clinical features and laboratory test
results of patients according disease severity

Non-critical Critical P
(n:85) (n:16) Total

SBP 132425 135435 133426 0.715
(mmHg)

DBP 71+11 75+18 71+12 0.289
(mmHg)
Pulse (/min) 76+15 82+18 7615 0.125

WBC 9.38+2.85 16.87+2.16 10+4.91 <0.001
Neutrophyl 6.08+2.7 13.8+1.9 7.30+3.83 | <0.001
Lymphoside |  2.54+1.14 3.56+3.61 2.70+1.78 0.038

PLT 244,000+71,000 | 263,000£66,000 | 247,000+£70,000 | 0.328

INR 2.26+10.9 1.10£0.13 2.07+10.04 | 0.672

APTT 26.70£10 24.80+4.20 26.44+9.33 | 0.453
Creatinin 0.80+0.18 0.91+0.19 0.83+0.19 0.065

CK 123+140 148431 127£130 0.484
Potassium 4.26£0.47 4.60+0.47 4.31+0.48 0.009

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, WBC: White blood
cell, PLT: Platelet, INR: International normalization ratio, CK: Creatin kinase,
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in which the extremity is affected may be the presence of
more muscle tissue in the extremities. Therefore, in cases
of scorpion sting in which the extremities are affected, it
should be evaluated in terms of CK elevation, which may
cause nephropathy if not treated appropriately. In addition,
it is thought that WBC and neutrophil levels were increased
due to local or systemic inflammation developed in the
scorpion sting cases.

Celik et al., in a study conducted in pediatric patients,
have shown that the increase in the leukocyte, neutrophil,
PLT and glucose levels of the patients was associated with
the severity of the disease'. In this study, we observed
that WBC, neutrophil, leukocyte and K elevations were
associated with the development of serious disease. This was
thought to be due to the systemic inflammatory response and
rhabdomyolysis in severe disease.

With the effect of increasing air temperature, both
scorpions are more active and people go to rural and natural
areas more. Therefore, scorpion sting cases are more
common in summer®. In this study, it was seen that the
most cases of scorpion stings are seen in August, and when
evaluated seasonally, the most cases are seen in the summer
season.

This study has some limitations. Retrospective nature is
the main limitation of this study. Due to the large number of
missing data, detailed treatment information of the patients
could not be accessed, and the long-term effects of scorpion
poisoning could not be evaluated.

Conclusion

This study suggests that scorpion sting cases in Izmir
province may show signs of severe poisoning, but are not
mortal. WBC, neutrophil, lymphocyte and K can be used
predictively for the development of severe disease.
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Carbon Monoxide Poisoning
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Abstract

Carbon monoxide (CO) is an odorless, colorless and tasteless poisonous gas with a molecular weight similar to air in low concentrations. For this reason, CO,
which is also defined as the “silent killer”; is one of the most common causes of fatal poisoning. Mortality depends on the duration of exposure to CO and its
concentrations. Carbon monoxide poisoning, is still among the leading poisonings in the world. Whether it is for suicidal purposes or as a result of accident,
itis a preventable, important cause of morbidity and mortality. In this review, it is aimed to review the pathophysiology, causes, diagnosis, treatment, prog-
nosis and complications of CO poisoning. It has been tried to explain what needs to be done in diagnosis and treatment, and current treatment approaches.

Keywords: Carbon monoxide, poisoning, emergency

Ozet

Karbon monoksit (CO), diisiik konsantrasyonlarda havaya benzer molekiiler agirliga sahip kokusuz, renksiz ve tatsiz zehirli bir gazdir. Bu nedenle “sessiz
katil” olarak da tanimlanan CO, en sik 8limciil zehirlenme sebeplerindendir. Oliim orani, CO'ya maruz kalma siirelerine ve konsantrasyonlarina baghdir.
Karbon monoksit intoksikasyonu halen diinyada 6n siralarda yer alan zehirlenmeler arasinda yer almaktadir. Gerek suisidal amacli, gerekse kaza sonucu
olsun, 6nlenebilir, Gnemli bir morbidite ve mortalite sebebidir. Bu derlemede CO zehirlenmesinin patofizyolojisi, nedenleri, tanisi, tedavisi, prognozu ve
komplikasyonlarinin gézden gecirilmesi amaclanmistir. Tani ve tedavide yapilmasi gerekenler, glincel tedavi yaklasimlari anlatiimaya calisilmistir.

Anahtar Kelimeler: Karbon monoksit, zehirlenme, acil

Introduction

Carbon monoxide (CO) is formed when hydrocarbon-based
fuels and materials are not completely burned. The poisonous
gas is formed when an oxygen and a carbon atom bond. It
is known as the silent killer because it is colorless, tasteless
and odorless. It is formed by the combustion of fuels such
as natural gas, coal, wood used in heating, tobacco smoke,
the burning of energy sources used in factories and motor
vehicles. In addition, volcanic eruptions, forest fires and the
emission of gases also cause the formation of CO'.

It is one of the most abundant air pollutants, so every
individual is exposed to CO by breathing on a daily basis.
However, small amounts of CO are produced endogenously,
mainly through the catalysis of heme and heme-containing
proteins, and processes such as lipid peroxidation and
photooxidation. Therefore, very low amounts of endogenous
CO are found in each individual, but their levels can vary
with physiological as well as pathological conditions?.
Indoor CO concentrations in the air are below 30 ppm, about
twice the amount in open air’.

Although the World Health Organization (WHO) and
national health and safety agencies have clear guidelines
on tolerance limits for CO exposure, this poisoning is the
main cause of non-fire-related accidental poisoning deaths
in most countries*.

Carbon monoxide; It is 10-15% bound to proteins such
as myoglobin and cytochrome oxidase, but less than 1% is
soluble in plasma. This causes tissue hypoxia. As a result,
all systems are affected, especially respiratory, peripheral,
central nervous system and cardiovascular system. Clinical
findings vary according to the systems involved>.

The clinical diagnosis of CO poisoning is difficult due
to nonspecific symptoms®. It has symptoms such as fatigue,
headache, dizziness, nausea. The causes of CO poisoning
are attributed to other diseases and are misdiagnosed®.

The management of CO poisoning primarily consists
of symptomatic treatment and oxygen therapy. Hyperbaric
oxygen (HBO) therapy is usually available for more
severe cases in a pressurized chamber. Although HBO
therapy reduces carboxyhemoglobin (COHb) half-life’,
its advantages are still questioned due to the lack of
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conclusive evidence that it improves survival and reduces
morbidity®®.

Pathogenesis

From the lungs, CO passes into the blood through the alveoli.
Reversible binding occurs at the same iron atom on the heme
site where oxygen binds; the product of this binding is COHb.
The affinity of CO for hemoglobin is 230-270 times greater
than that of oxygen!?. Carbon monoxide can cause toxicity
even at low concentrations. In the case of poisoning, the
oxygen-hemoglobin dissociation curve shifts to the left and
the release of oxygen to the tissues is prevented'. Oxygen
uptake by the tissues is impaired and the oxygen capacity
that can be carried in the blood decreases. This condition
is called “chemical anemia” or “anemia-like effect”. Ten
percent of the absorbed CO is bound to myoglobin and
cytochrome c¢ oxidase, while less than 1% dissolves in
plasma®®. Exposure duration, respiratory functions, oxygen
concentrations, partial CO in the environment and ventilation
of the environment are important in the course of the clinical
picture in CO poisoning'*. The basis of the pathophysiology
of poisoning is that CO forms a bond with cytochrome ¢
oxidase, myoglobin, and nitric oxide synthetase apart from
hemoglobin and causes direct cellular damage'. Carbon
monoxide binds with high affinity to cardiac myoglobin and
has approximately 40 times greater affinity for myoglobin
than oxygen. Carboxymyoglobin causes a shift to the left'".
In other words, it is carbon monoxide that binds to the
mitochondrial cytochrome system and impairs oxidative
phosphorylation. This change causes a decrease in oxygen
carrying capacity, impaired oxygen release at the tissue level,
and cellular hypoxia. Carbon monoxide poisoning can cause
signs ranging from contractile dysfunction, heart rate changes,
mild and temporary cardiac damage to necrosis. This causes
a further deterioration in oxygen use in the heart and muscle
tissue. Cardiac contractility and output decrease the oxygen
required for aerobic metabolism as a result of the higher
affinity of CO binding to cardiac myoglobin. This may be
responsible for cardiac dysfunction and arrhythmia’. Oxygen
transport to peripheral tissues is further reduced. Carbon
monoxide disrupts the mitochondrial respiratory chain at the
level of cytochrome ¢ oxidase, decreases the glutathione level
and is directly toxic to mitochondria'®. While cytochrome ¢
oxidase has a low affinity for CO, it has a higher affinity for
oxygen and binds to CO in severe hypoxia'®. As a result of CO
poisoning, skeletal muscle may be damaged and acute tubular
necrosis, cellular ischemic necrosis and rhabdomyolysis may
develop'”. Carbon monoxide increases transcapillary leakage,
lipid peroxidation and free radical formation in plasma, and
increases leukocyte sequestration at the endothelial surface'®.
The brain is also very sensitive to the toxic effects of CO. The
main mechanism in CO-related brain injury is hypoxia due to

COHDb formation. Ischemic and anoxic brain injuries are caused
by a decrease in oxygen transport and mitochondrial oxidative
phosphorylation. Causes cognitive deficits in survivors®.
To ischemic brain damage; it can cause depolarization,
oxidative stress, inflammation, acidosis, ionic imbalance and
apoptosis. Decreased oxidative phosphorylation and ATP
(adenosine triphosphate) synthesis due to inactivation of Ca
ATP’ase increases brain damage®. Mitochondrial membrane
depolarization, neurotransmitter release and cell death occur
due to the activation of lipases and proteases in the cell as
a result of the decrease in ATP?. Cellular dysfunction and
increased apoptosis activate glutamate N-methyl D-aspartate
receptors'’. The increase in NO release occurs when CO
binds to hemoproteins in platelets and enters into competitive
competition with nitric oxide (NO). It produces peroxynitrite,
which worsens tissue hypoxia and further impairs
mitochondrial function”!?. Activated platelets can stimulate
neutrophil degranulation and myeloperoxidase (MPO)
release. Myeloperoxidase; it increases the inflammatory
effects as a result of further degranulation, adhesion and
neutrophil activation. The formation of free oxygen radicals
is thought to be caused by proteases released from neutrophils
by oxidizing xanthine dehydrogenase to xanthine oxidase in
endothelial cells?!. Neurological and cardiac injuries from CO
poisoning contribute to the inflammatory cascade.

Clinic

In CO poisoning, patients may present with non-specific
complaints. The diversity of clinical complaints is one of the
most challenging aspects of making the diagnosis. Patients
with CO poisoning may present with different clinical
pictures ranging from headache and flu-like complaints to
hemodynamic deterioration and profound mental status
changes. A high level of suspicion is important for the
disease. A detailed history is very important in diagnosing
CO poisoning. CO poisoning should be considered in patients
brought from a motor vehicle working in closed garages
(mostly in non-accidental poisonings) or from burning
buildings. There may be a gas leak that the patients working
in the workplace with a dangerous gas environment are not
aware of, or a leaky natural gas pipe may be present in those
who are poisoned at home. In these cases, clues should be
sought in the patient’s history, such as headaches that resolve
after leaving the workplace or home, and behavioral changes.

During CO heme catabolism, it does not endogenously
produce more than 1% COHb. Certain disease states, such
as hemolytic anemia or severe sepsis, can lead to 3-4%
COHb levels as a result of hemoglobin breakdown?.
Carboxyhemoglobin levels above 10% in smokers and over
2% in non-smokers are considered abnormal and can lead to
clinical findings®. The first symptom that starts when COHb
levels reach 10% is headache. Usually the clinical picture is
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Table 1: Carboxyhemoglobin (COHb) saturation (%) levels and
symptoms

Table 2: The symptoms and clinical findings seen in patients with
CO poisoning.

CO-Hb (%) | Clinical symptoms SYSTEM CLINICAL FINDINGS

<1 normal range (due to endogenous production) Cardiovascular ECG changes, tachycardia, bradycardia,

<10 smoker’s blood (no symptoms) System cardiomegaly, angina pectoris, premature ventricular

10-20 fatigue, headache, tinnitus contraction, myocardial infarction, A-V Block, atrial

20-30 fatigue, nausea, vomiting, headache, fibrillation, ventricular fibrillation, shock

30-40 severe headachef naL}Sea> vomitingi diz'ziness Central and Agitation, cerebral edema, behavioral disorders,

40-50 syncope, conqumn, increased resplr:.itlon and heart rate Peripheral cognitive impairment, ataxia, muscle rigidity,

50-60 coma, convuls%ons, depr.essed breathing . Nervous System parkinsonism, peripheral neuropathy, psychosis,

60-70 coma, convulsions, cardiopulmonary depression, often memory disorders, personality changes, fecal and
fatal. . urinary incontinence, coma, convulsions,

70 < respiratory failure, death

not correlated with COHb levels'.

Clinical symptoms and signs; it was found to depend on
the duration of exposure to CO, its concentration, number
of minute ventilations, metabolic rate, and hemoglobin
concentration®®. CO poisoning affects many systems,
primarily the heart, kidney, skeletal muscle, peripheral
and central nervous system. In CO poisoning, signs and
symptoms may appear quickly, or they may appear days or
weeks later. Hearing disorders and chest pain can be seen
in the late period'. Since the oxygen consumption of the
brain and heart is high, cardiovascular and neuropsychiatric
symptoms occur in the early period®.

It has been reported that CO poisoning, findings vary
according to COHD levels, and this relationship is shown
in Table 1.%:

In CO poisoning, delayed neurologic syndrome (DNS)
may develop 7-240 days later. Personality changes, dementia,
memory loss, behavioral disorders, learning difficulties,
parkinsonism, attention and concentration disorders,
apraxia, psychosis, paralysis, chorea, incontinence or
peripheral neuropathy may be observed in these patients's.
Delayed neurologic syndrome is more common in patients
with more pronounced initial symptoms, and 75% of patients
recover without additional specific treatments’. The systems
and clinical findings seen in patients with CO poisoning are
shown in Table 2%.

An increase in cardiac output is seen to compensate
for the cardiotoxic effect caused by myoglobin to which
CO binds with its high affinity. The main manifestations
of cardiac involvement are dysrhythmia and ischemia.
Aspiration, heart failure, and hypoxia secondary to
pulmonary edema and depression of the central nervous
system are other Carbon
monoxide intoxication causes ventricular fibrillation as well
as lowers the malignant ventricular arrhythmia threshold
and may lead to early death?’. Carbon monoxide poisoning
can cause atrial and ventricular fibrillation, premature
atrial and ventricular contractions, ST-T wave changes™,
supraventricular tachycardia, QT prolongation®. In CO
poisoning, drugs that cause QT prolongation should be
avoided; because there are studies showing a correlation
between prolongation of the QT interval and CO levels®.

common manifestations®.

Genitourinary Acute renal failure, glucosuria, proteinuria,

System hematuria, myoglobinuria, menstrual disorders,
stillbirth, abortion, decreased sperm count and
testicular size,

Gastrointestinal Hepatomegaly, gastrointestinal bleeding, gastric

(GI) System ulcer,

Hematological Pernicious anemia, erythrocytosis, leukocytosis,

System thrombotic thrombocytopenic purpura

Endocrine System | Acute hyperthyroidism, hyperglycemia, decreased

T3 level

Dermatological Gangrene, bullae, alopecia erythema, blisters,

ulcer

Musculoskeletal Valkman’s Contracture, muscle necrosis,

System osteomyelitis
Otological Retinopathy, blindness, retinal hemorrhage,
Ophthalmological | papilledema, optic atrophy

Cochlear and
vestibular system
disorders

Although the coronary arteries are normal in patients with
CO poisoning, left and right ventricular dysfunction may
occur. Patients suspected of being exposed to CO poisoning,
electrocardiogram (ECG) changes, cardiac marker elevation,
existing symptoms, or known left ventricular dysfunction
should be evaluated, including echocardiogram, myocardial
perfusion scintigraphy, and coronary angiogram?®.

More specific symptoms of chronic CO exposure include
dizziness, chronic fatigue, abdominal pain, paresthesias,
polycythemia, diarrhea, and recurrent infections™®.

Diagnosis

The most important criterion in diagnosis is the patient’s
history. As the symptoms are not specific in 30% of the
patients, they can be overlooked'®. Failure to recognize CO
poisoning can lead to cardiovascular morbidity, delayed
neuropsychiatric sequelae, and mortality due to continued
exposure to a hazardous environment. Therefore, with a high
degree of suspicion, careful history and timely treatment,
significant improvement is achieved in the treatment of
patients with CO poisoning. In these patients, the COHb
level is not important in the evaluation of the clinical course.
In fact, there are studies stating that laboratory results may
not be helpful in diagnosing CO poisoning®!. However, there
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are also studies stating that intoxication should be considered
as severe in patients with high lactate levels and low pH3.

Diagnosis of acute CO poisoning usually depends on 3

factors:

1. History of possible exposure to a CO source,

2. Presence of symptoms consistent with CO poisoning,

3. COHbD levels greater than 5% in nonsmokers or more
than 10% in smokers**.

Other considerations in fire situations are other toxic
gases (such as cyanide and phosgene) and the lack of
oxygen from oxygen consumption during combustion.
Since cyanide is detoxified by binding to methemoglobin
(MetHb), attention should be paid to the concentration
of MetHb in the patient’s blood when assessing toxicity.
Therefore, COHD, cyanide and MetHb should be measured
in cases where fire is suspected™.

In cases of automobile exhaust gas inhalation, inhalation
of nitrogen oxide leads to the production of MetHb, which
needs to be considered in addition to COHb. Although
methemoglobinemia is not high MetHb
concentrations have been reported in some cases®®.

Tachycardia, hyperthermia and tachypnea, hypertension
or hypotension may be present. Strawberry color on the skin,
which is a classic finding, is rare. Pallor is more common.
Bright red retinal veins (which is a sensitive early finding),
retinal hemorrhage in the form of flame burn, homonymous
hemianopsia, papilledema can be seen in the eye. Pulmonary
edema can be seen as noncardiogenic. Metabolic acidosis may
occur secondary to lactic acidosis due to ischemia. Myocardial
involvement may also occur frequently as a result of CO
exposure. Even 5-10% increases in COHb levels can trigger
post-exercise angina in people with a history of coronary
disease. However, even in young and healthy individuals,
high levels of COHb can depress the myocardium. Sinus
tachycardia is the most common ECG finding. Myocardial
ischemia, infarction and arrhythmias can be seen secondary to
hypoxia. , Electrocardiogram changes can be seen in patients
with cardiovascular disease, even if the COHb level is low?’.

Electrocardiogram, troponin, creatine kinase (CK),
and creatine kinase-MB (CK-MB) levels should be
measured to avoid missing silent ischemia. Myoglobin
and lactate dehydrogenase are increased in cardiac injury
and rhabdomyolysis. Moderate leukocytosis may occur
with CO exposure. Since thrombotic thrombocytopenic
purpura and disseminated intravascular coagulation may
develop, investigations and total blood count should be
performed. In severe poisonings, hyperglycemia, lactic
acidosis, and hypokalemia may occur. Therefore, glucose
and electrolyte should be checked. Since acute renal failure
may develop secondary to myoglobin, renal function should
be evaluated®®. There may be an increase in liver function
tests in favor of fulminant hepatitis. Since glucosuria and

common,

proteinuria may also be present in chronic poisoning,
urinalysis should be performed.

Imaging methods

Lung X-ray imaging should be performed in patients
considered for HBO therapy. Although rare, ground-glass
appearance, peribronchial cuff findings, intraalveolar edema
or perihilar fullness findings can be seen on imaging, and
these are indicators for poor prognosis.

Brain tomography (CT): it is not helpful in diagnosis.
It can be used in differential diagnosis'®. Basal ganglia are
prone to toxic metabolic abnormalities and systemic disease
processes. The most characteristic finding is the presence of
focal hypodense lesions in the basal ganglia®®. Involvement
in the cerebellum and brain stem is less common®. Diffuse
hypoxic encephalopathy, focal cortical damage, diffuse brain
atrophy, and white matter demyelination may be seen.

Magnetic resonance imaging: it is far superior to CT.
Pathological changes in the brain are spongy necrosis of the
cerebral cortex, necrosis of the globus pallidus, demyelination
of the cerebral white matter, and necrosis of the hippocampus™®.

Treatment

Early diagnosis and treatment have a very important role in
the prognosis in suspected CO poisoning. In principle, the
diagnosis of CO poisoning is based on clinical symptoms
and suspected or confirmed exposure™.

If possible, treatment should begin in the area of
intoxication. The patient should be immediately removed
from the polluted area of the poisoning and moved to an
environment with fresh air. The patient should be started
to breathe 100% O2 quickly with a reservoir mask and
supportive treatment should be given*'. In order to provide
100% O2 to the patient, O2 should be inhaled at 15 L/
min with a non-re-breather mask or an O2 mask with a
reservoir. It has been reported that the half-life of CO is
320 minutes with fresh air breathing, 74 minutes with 100%
02 respiration, and 20-23 minutes with hyperbaric oxygen
(HBO) treatment at 2.5-3 absolute atmosphere*!“2,

Oxygen therapy until clinical symptoms regress or
if there is no cardiopulmonary complication, until the
COHBD level falls below 5%; if there is a cardiopulmonary
complication, it should be given until the COHb level falls
below 2%. This period is usually around 4-6 hours. It has
been reported that HBO therapy reduces mortality when
administered in the first 6 hours. Hyperbaric oxygen therapy
is more successful than normobaric oxygen therapy in the
prevention of late-occurring neuropsychiatric symptoms*.

Hyperbaric oxygen indications: the decision to treat
the patient with HBO is controversial; however, treatment
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is most often indicated at the scene or in hospital if
unconsciousness, new neurological deficits or changes in
mental status, end-organ ischemia (ECG changes), pH less
than 7.1, or the patient is pregnant (especially if COHb is
greater than 20%)*. Hyperbaric oxygen therapy is indicated
if the COHb value is greater than 25%, which supports
the clinical status in non-pregnant women. Hyperbaric
oxygen therapy is not recommended if cardiopulmonary
resuscitation is needed, if hemodynamically unstable, or if
the patient has emphysema or chronic bronchitis'**,

Hyperbaric oxygen; it is the delivery of 100% oxygen under
an absolute pressure of 2-3 atmospheres for 60 to 90 minutes. In
severe cases of CO poisoning, it is administered twice daily to help
repair reperfusion injury. In moderately severe cases with milder
neurological deficits and symptoms, one session of treatment is
sufficient. The timing of HBO is important and is most beneficial
when done within the first 6 hours after exposure®.

The severity of the poisoning; it depends on the exposure
time, the CO concentration in the environment and the basic
health status of the exposed person. While useful for diagnosis
when detected, the first measured COHb is not a reliable way
to measure severity or predict long-term outcomes*. The
presence of neurological and cardiac symptoms indicative of
tissue hypoxia, such as loss of consciousness and chest pain,
is important in assessing the severity of exposure.
injury may present with neurologic
manifestations, but detection of cardiac ischemia requires
ECG changes and cardiac enzyme monitoring (troponin
I, CK, and CK-MB). Myocardial injury is very common,
especially in those with unconsciousness or underlying
vascular disease or both*.

In supportive care; for those who are unconscious,
the airway should be protected and intubation should be
performed if necessary.

Serial ECG and cardiac enzyme monitoring should be
performed in patients with unconsciousness, a history of
cardiovascular disease, chest pain, or ECG changes.

In CO poisonings caused by smoke inhalation as a result
of being in the fire, CO and cyanide poisoning should be
considered and hydroxycobalamin, which is the cyanide
antidote, should be applied. There is no pharmacological
antidote for CO poisoning!>*,

Ischemic

Prognosis

Survivors of acute CO poisoning show nearly double the
long-term mortality compared with a standard population.
This is more pronounced in those who are deliberately
exposed than in those who are accidentally exposed*. Major
causes of death include alcoholism, motor vehicle accidents,
other accidents, and intentional self-harm, suggesting
underlying neurological or psychiatric complications®. The
quality of life of survivors is severely affected. In a study
evaluating patients 51 days after poisoning, lower cognitive

performance, more depression, and more post-traumatic
stress disorder were found®.

Conclusion

The prognosis of patients with CO poisoning depends on the
severity of the poisoning and the clinical situation at the time
of presentation. The clinical picture of CO poisoning is non-
specific, although cardiac and neurological symptoms are most
common. Therefore, besides cardiac and neurological diagnoses,
CO poisoning should not be ignored. Treatment should be done
accordingly. Treatment should be based on the diagnosis. If the
symptoms are mild or moderate and there are no neurological
findings, they can be discharged 4-6 hours after treatment™.
Patients with severe intoxication should be followed up for
delayed neurocognitive deficits after treatment and discharge.
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Abstract

Fampridine, (4 AP, 4-Aminopyridine, dalfampridine) is a drug that acts by blocking potassium channels and is effective in nerve damage. It is used in the
treatment of diseases such as multiple sclerosis (MS), spinal cord injuries, Lambert-Eaton syndrome and myasthenia gravis. There are very few cases of fam-
pridine toxicity in the literature. There is no antidote treatment for toxic intakes of this drug, which has very serious side effects, but symptomatic treatment
should be started early.Here, a case followed in the intensive care unit with fampridine toxicity is presented.

Keywords: Fampridine, Multiple sclerosis, Intoxication

Ozet

Fampridine, (4-AP, 4-Aminopiridin dalfampridine), potasyum kanallarini bloke ederek etki eden ve sinir hasarinda etkili olan bir ilagtir. Multipl skleroz (MS),
omurilik yaralanmalari, Lambert-Eaton sendromu ve miyastenia gravis gibi hastaliklarin tedavisinde kullaniimaktadir. Literattrde fampiridin toksisitesine
yonelik oldukca az sayida olgu bulunmaktadir. Oldukga ciddi yan etkileri olan bu ilacin toksik alimlarinda antidot tedavi bulunmamaktadir fakat semptom-
atik tedaviye erken baslanmalidir. Burada fampridin toksisitesi ile yogun bakimda takip edilen bir olgu sunulmustur.

Anahtar Kelimeler: Fampridine, Multipl skleroz, intoksikasyon

Giris

Multipl skleroz (MS), merkezi sinir sistemi beyaz cevherini
tutan, ilerleyici, otoimmiin nérolojik bir hastaliktir'. Geng
eriskinlerde sik goriilen bu hastalik klinik basit yakinma-
lardan, ciddi norolojik bulgulara kadar pek cok sekilde
kargimiza ¢ikabilir. Tedavisi kesin degildir. Halen pek ¢ok
yeni ila¢ denenmektedir?. Fampiridin (4-aminopyridine, dal-
fampridine), voltaj kapili potasyum kanallarini segici olarak
bloke ederek, noromiiskiiler iletimi kolaylastirarak etki
gosteren bir ilagtir ve MS, Myastenia Gravis, Eaton-Lam-
bert Sendromu ve nérolojik bozukluklarin tedavisi i¢in kul-
lanilmaktadir#.

Toksik dozlarda fampiridin alimi, voltaja duyarli K*
iyon kanallarint bloke ederek sinapslarda ve néromiiskiiler
kavsaklarda asetilkolin seviyelerini arttirir. Bunun sonucu
olarak, hiperaktivite, bag donmesi, deliryum, koreoatetoz ve
ndbet gibi ciddi klinik tablolar goriilebilir. Burada 6zkiyim
amaglt yliksek doz fampiridin alan bir hasta ve yogun bakim
takip ve tedavi siireci sunulmustur.

Olgu Sunumu

Otuz dort yasinda kadin hasta evde baygin bulunmasi tizere
acil serviste degerlendirildi. Yakinlarindan alinan anamnezde
yaklasik sekiz yildir MS, bes yildir hipertansiyon ve diyabe-
tes mellitus tanist oldugu 6grenildi. Oral antidiyabetik, oral
hipertansiyon ilact ve MS tedavisi i¢in fampiridin (giinde
2 kez 10 mg tablet) ve ocrelizumab (6 ayda 1) kullandig:
belirtildi. Son zamanlarda depresif bulgulart oldugu fakat
tedavi almadig1 6grenildi. Evde kullandig1 fampiridin tablet
kutusundan yaklasik 35 adet eksik oldugu soylendi.

Fizik muayenede; biling agik, GKS 14 idi. Solunum
takipneik ve oksijen saturasyonu %79, arteriyel kan basinci
154/76 mm/Hg, kalp atim hiz1 96 atim/dk, atesi normoter-
mik olarak saptandi. Hastaya intoksikasyon on tanisi ile
gastrik lavaj yapilarak aktif komiir tedavisi verildi. Yogun
bakima takip ve tedavi amagli yatirildi. Hastanin mak-
simum dozun (0,6 mg/kg) yaklasik 6 kati gibi yiiksek bir
miktarda fampiridin aldig1 diigiiniildii. Geg¢miste sol fasi-
yal paralizi Oykiisii olmasi nedeniyle sol {ist géz kapagin-
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da sekel diisliklik mevcuttu. Alt ekstremite kas giicii 2/5
olarak saptandi, iist ekstremite kas giici normal idi, ancak
iist ekstremitede kasilmalart mevcuttu. Hastanin Babinski
refleksi bilateral pozitif idi. Patolojik baska refleksi olmayan
hastanin takiplerinde bu kasilmalara biling degisikligi es-
lik etmeye basladi. Oksijen saturasyonu diisen ve bilinci
bozulan hasta entiibe edildi. Mekanik ventilatore baglandi.
Kasilmalart devam eden hastaya beyin bilgisayarli tomogra-
fi (BBT) ¢ekildi. BBT normal olarak raporlandi. Nobet
aktivitesi olmayan hastada mevcut kasilmalar fampiridin
yiiksek dozuna baglandi. Hastaya midazolam infiizyonu
baslandi. Hastanin laboratuvar sonuglarinda; kan glukozu:
260 mg/dl, CPK: 408 U/L, CK-MB: 58 U/L, myoglobin
428ng/ml olarak saptandi. Sodyum: 136mEq/L, Potasyum:
4,36mEq/L, Klor: 106 mEq/L, Bikarbonat: 14 mEq/L,
Kreatinin: 0,9 mg/dL idi. Arter kan gazinda Ph: 7,31, pCO,:
29, pO,: 37, SpO,: %67, Anyon agigi: 11, Laktat: 3,3 mg/
dl olarak saptandi. Etanol, asetominofen diizeyleri ve diger
laboratuvar test sonuglari normal idi. EKG siniis ritminde,
kalp hiz1 96 atim/ dk idi.

Acil serviste aranan zehir danigma tarafindan, aritmi,
kalp yetmezligi ve kardiyak arrest gelisme riski agisin-
dan takip edilmesi i¢in yogun bakim takibi onerildi. Hasta
kardiyolojiye konsulte edildi ve hastaya EKG takibi yapildi.
flacin antidotu olmamasi neden ile hastaya yogun bakim-
da semptomlarina yonelik tedavi uygulandi. Kardiyoloji
tarafindan hastaya 6 saatte 1 olacak sekilde troponin takibi
onerildi. Takiplerinde troponin degerinde iki kat artig olan
hastaya, ilacin potansiyel yan etkileride géz oniine alinarak
ticlii antikoagiilan tedavi baslandi. Hastaya nefroloji tarafin-
dan fampiridinin dagilim hacmi yiiksek olmasi nedeniyle
diyaliz disiiniilmedi. Yatisinin yaklagik yetmisinci saatin-
de genel durumu diizelen hastada oksijenlenme diizeldi ve
ekstiibe edildi. Hastanin sedasyon amaciyla 3 giin boyunca
aldig1 midazolam infiizyonu kesildikten sonra kasilmalari
olmadig1 goriildi. Takiplerinde troponin degerleri normale
donen, EKG de aritmi saptanmayan hasta yatisinin dérdiincii
giinll ndroloji servisine devredildi. Servise gitmeden Once
psikiyatri ile goriisiilerek sertralin 50 mg giinde bir defa
olacak sekilde baslandi ve sonrasinda poliklinik kontroli
Onerildi.

Tartisma

Multipl skleroz, patolojisinde ¢evresel veya genetik etken-
lerin yer aldigi, miyelin hasarinin basrolde oldugu kronik
bir santral sinir sistemi hastaligidir. Etiyolojisi tam olarak
aydinlatilmamistir ancak otoimmun sebepler sorumlu tu-
tulmaktadir'. Hastalar genellikle asemptomatik dénemden,
akut alevlenmelerin yasandig1 atak donemlerine dalgali bir
klinik seyir gosterirler. Parezi, paralizi gibi motor bulgular,
optik norit, ¢ift gérme gibi gorsel bulgular, depresyon, uyku-
suzluk gibi duygu durum bozukluklar: goériilebilir. Bazen bu

bulgularin varligi ile tan1 konulur. Genellikle geng yasta ve
kadinlarda erkeklere gore daha sik goriilen bu hastalikta
bulgularin nonspesifik olmasi nedeni ile tan1 konulmasi zor
bir hastaliktir. Ozellikle is giicii kayb1 gibi sosyoekonomik
sonuglar1 da olan oldukga ciddi bir saglik sorunudur. Bi-
zim hastamizda oldugu gibi depresif semptomlar, 6zkiyim
girigimi gibi ciddi sonuglara sebep olabilir. Tanida; atak
sirasinda yapilan fizik muayene, kan tetkikleri, nérokogni-
tif testler, beyin omurilik sivisi (BOS) incelemesi (1gG ve
oligoklonal bant gériilmesi), MS plaklariin saptanmasi i¢in
manyetik rezonans goriintiileme yontemi, uyarilmis potan-
siyel testleri kullanilabilir. Tedavide, hastalik modifiye edi-
ci ajanlar (Interferon, Dimetil Fumarat), intravendz ajanlar
(Alemtuzumab, Natalizumab ve Mitoksantron), monoklon-
al antikorlar ve otolog hematopoetik kdk hiicre nakli kul-
lanihir®”.

Fampiridin, voltaj kapili potasyum kanallarini segici
olarak bloke ederek, noromiiskiiler iletimi kolaylastirarak
etki gosteren bir ilagtir. MS’de yiiriime giicliigii olan yetigkin
hastalarda yiiriimeyi iyilestirmek i¢in endikedir. Hayvanlar
iizerinde yapilan ¢aligmalarda fampridin asir1 dozu ile sali-
vasyon, titreme, terleme, konviilsiyonlar ve kardiyak arrest
gibi ciddi yan etkiler goriilmistiir. Fakat insanlar iizerine
etkisini gosteren sinirli sayida olgu bulunmaktadir. Norolo-
jik yan etkileri yaninda ciddi kardiyak etkiler (aritmi, kalp
yetmezligi ve kardiyak arrest) goriilmektedir*®. Olgumuzda
hafif norolojik bulgular ve troponin yiiksekligi gibi kardiyak
bulgular olmasina ragmen ek problem yagsanmamustir.

Literatiirde fampiridin asir1 doz alimi ile ilgili az sayida
olgu sunumu bulunmaktadir. 100 mg fampiridin alim1 son-
ras1 nobet aktivitesi goriilen ve antiepileptik tedavi verilen
hasta taburcu edilmis ve yan etki olarak kisa siireli hafiza
kaybi goriilmiistiir®. Ozkiyim amagli yiiksek dozda fampiri-
din alim1 olan olgularda, klinik olarak koreiform hareketler
ve ndbet goriilmis ve hastalardan biri entiibe edilmis ve
sonrasinda iki olguda antiepileptik tedavi ile taburcu edilm-
istir'®!, Ayn1 zamanda {ilkemizde fampiridinin yiiksek doz
almmu ile ilgili literatiirde makaleye rastlanmamustir.

Sonug olarak; doz asiminda oldukg¢a ciddi yan etkile-
ri olabilen fampiridinin toksik alimlarinda antidot tedavi
bulunmamaktadir. Hastamizda oldugu gibi hava yolunun
giivenliginin oncelikle saglanmasi i¢in entiibasyonun gecik-
tirilmemesi, yogun bakimda takip ve tedavinin erken baslan-
masi, mortalite ve morbiditeyi azaltmasi agisindan oldukga
onemlidir.
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Abstract

This article reports myocarditis related to overdose of quetiapine. An 18-year-old female patient who used 25 mg of quetiapine for anxiety disorder at-
tempted suicide with twenty quetiapine pills. The patient developed palpitations, shortness of breath, pleuritic chest pain, and confusion in the emergency
room. ST-elevation and right bundle branch block were detected on D1-aVL lead in the patient's ECG. The cardiac markers were significantly elevated. The
patient was hospitalized and treated in the internal medicine intensive care unit. Drug-induced myocarditis was resolved by two weeks of treatment. This

case report presents a case of myocarditis induced by quetiapine overdose.

Keywords: Quetiapine, myocarditis, drug-induced myocarditis

Ozet

Bu makale, ketiapin doz asimina baglh miyokarditi bildirmektedir. Anksiyete bozuklugu nedeniyle 25 mg ketiapin kullanan 18 yasinda kadin hasta, 20 adet
ketiapin hapi ile intihar girisiminde bulundu. Acil serviste hastada carpinti, nefes darligi, ploretik gégus agrisi ve konfiizyon gelisti. Hastanin EKG'sinde D1-
aVL derivasyonlarinda ST elevasyonu ve sag dal blogu saptandi. Kardiyak belirtecler 5nemli 6l¢lide ytikseldi. Hasta dahiliye yogun bakim tnitesinde tedavi
altina alind. ilaca bagl miyokardit, iki haftalik tedaviyle diizeldi. Bu vaka raporu, ketiapin doz asiminin neden oldugu bir miyokardit vakasini sunmaktadir.

Anahtar Kelimeler: Ketiapin, myokardit, ilaca bagli myokardit

Introduction

Drug-induced cardiotoxicity is one of the most severe
adverse reactions associated with the use of antidepressants
and antipsychotic drugs!. Although rare, several drugs can
cause potentially fatal side effects in psychiatry clinics,
including myocarditis. Myocarditis is an inflammatory
disease of the myocardium 23,

Although the most common cause is viral infections,
seldomly drugs can cause myocarditis. Myocarditis due
to quetiapine, an atypical antipsychotic drug used in the
treatment of schizophrenia, bipolar disorder, and major
depressive disorder, is extremely rare *3.

Case report:

An 18-year-old female patient who took 25 mg of quetiapine
a day because of her anxiety disorder was brought to the
emergency room after using 20 quetiapine tablets for
suicide. In her anamnesis, it was learned that she had taken

the tablets one hour before she was brought to the hospital.
She was admitted to the internal medicine intensive care unit
after developing palpitations (evaluated as sinus tachycardia)
while observing the emergency room.

ST-elevation and right bundle branch block were detected
in the DI-aVL leads in the patient’s first ECG. The patient’s
initial troponin value was below 0.01 pg/ml (reference value:
0-60 pg/ml), and CK-MB was 3,62 ng/ml (reference value:
0-5 ng/ml) in the emergency room. When the measurement
was repeated 3 hours later, troponin was measured as 7168
pg/ml and CK-MB was measured as 32,47 ng/ml. The
patient, who was being treated in the intensive care unit, had
dyspnea, pleuritic chest pain, and confusion in the 6th-hour
examination. Acute myocardial infarction, aortic aneurysm,
coronary spasm, cardiomyopathy, pulmonary embolism and
myocarditis were considered as the differential diagnosis
of the patient. It was seen the level of cardiac markers was
elevated in the blood samples collected from the patient in
the intensive care unit. Results of the blood sample tests were
measured as Troponin I: 10416 pg/ml, CK-MB: 19.5 ng/ml.
WBC count was 7880 ul (reference value: 4500-11000/pl).
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Figure 1: Electrocardiogram showing ST elevation in DI - aVL leads.

There were no signs of eosinophilia in the blood count of the
patient (eosinophil count was 100/pul; reference value:0-700/
ul). The eosinophil count was normal in the blood counts
performed daily during hospitalization. In addition, CRP
levels were within the normal range. Pulmonary embolism
diagnosis was ruled out because of the D-dimer value was
normal (0,22 mg/L; reference value:<0,55 mg/L).

Invasive coronary angiography was performed because
the cardiac markers of the patient were rose, S-T segment
elevation in D1-AVL leads and right bundle branch block
were also found to be high in the first ECG (Figure 1).

There was a deterioration in left ventricular function on
her echocardiography (ECHO). Left ventricular ejection
fraction (LVEF) was found to be reduced by 40% (typically
50-70 percent). Apart from this, no finding suggesting
myocardial infarction, such as reduced wall motion, was
found on ECHO. Coronary arteries were normal in coronary
angiography.

In addition, Psychiatric consultation was requested for
the patient. Quetiapine was discontinued after the psychiatric
evaluation. The patient was given ramipril 2,5 mg,
fraxiparine 5700 1U/0,6 ml once a day, and ibuprofen 600
mg three times a day during treatment. On the second day of
hospitalization in the intensive care unit, troponin decreased
to 5420 pg/ml and CK-MB to 9,49ng/ml. The complaints of
shortness of breath and chest pain were vanished, though
palpitations occurred occasionally. The treatment of the
patient was completed in the intensive care unit for ten days.
During this time, the patient’s symptoms improved. After the
resorption of the edema in the lung base on the chest X-ray
and the ECG findings improved, the patient was taken to
the internal medicine service. The patient, whose treatment
continued in the service for ten days, was discharged with
full recovery at the end of this period.

Discussion
Quetiapine is a dibenzothiazepine derivative second

generation antipsychotic agent. Clozapine, a structurally
similar dibenzodiazepine derivative second-generation
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antipsychotic, is similar to quetiapine in terms of its
mechanism of action and side effects, including cardiac
adverse event 7. It has been found that approximately 1-3%
of patients treated with clozapine developed myocarditis *°.
In comparison, cases of quetiapine-induced myocarditis are
much rarer.

The patient’s symptoms and signs indicated a cardiac
disorder. In the ECG, the increase in the blood levels of
cardiac markers accompanied by the elevation of the ST
segment in the D1-aVL leads indicated that the heart muscle
is damaged. The absence of myocardial infarction findings in
coronary angiography and the decrease in ejection fraction
in ECHO revealed that there is another pathology that
impairs the pump function of the heart other than ischemic
damage. No narrowing or occlusion of the coronary arteries
was found on angiography. Thus, the diagnosis of the patient
was confirmed as myocarditis.

The patient did not have flu-like symptoms or symptoms
suggestive of viral diarrhea during the two weeks prior to
admission to the Hospital. Therefore, the possibility of viral
myocarditis was ruled out.

Getting a score of 7 in the evaluation of the case according
to the Naranjo scale, which is used to determine whether
any pathological findings occurred on the patients due to an
adverse reaction is, indicating a strongly possible adverse
drug reaction'. As a result, myocarditis due to quetiapine
overdose was diagnosed.

In the literature, there are three cases of myocarditis
associated with the use of quetiapine to date. In one of these
cases, quetiapine was used alone, in the other cases combined
with lithium or methylphenidate *>7. We present the second
case of myocarditis related to quetiapine treatment alone.

Although the underlying mechanism has not been fully
elucidated, it is thought that drug-induced myocarditis may
occur by one of two different mechanisms:The first one is
the direct toxic effect of the drug on the cardiac muscle; the
other one is hypersensitivity. Hypersensitivity seems to be the
primary underlying mechanism in cases of olanzapine and
clozapine-associated myocarditis '"'*. Nonetheless, it seems
difficult to make the same definition for quetiapine-induced
myocarditis cases. Eosinophilia and morbilliform rash were
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present in the case where quetiapine was used in combination
with Lithium. However, there was no other finding suggestive
of hypersensitivity such as eosinophilia in the other two
case reports and our case. Since it is known that lithium can
cause morbilliform eruptions, considering the presence of
morbilliform rash in the first case, it can be thought that the
hypersensitivity reaction was caused by lithium'*", In the light
of this knowledge, it is more likely that the direct toxic effect of
quetiapine on the heart muscle played a role in the development
of myocarditis. However, examination with biopsy or other
methods is necessary to reveal this possibility. It should be
noted that the limitation of this study is that myocardial biopsy
and cardiac MRI could not be performed because the patient
did not accept them. However, the findings described above
depict that the case was an idiosyncratic reaction or a direct
toxic effect due to quetiapine.

Drug-induced myocarditis is a rare but potentially
fatal adverse effect. Psychiatrists should be alert that
when symptoms suggestive of cardiac pathologies such as
palpitations, fatigue, chest pain, and shortness of breath
develop in patients using second-generation antipsychotic
drugs such as quetiapine, drug-induced myocarditis may be
an underlying factor, among other reasons.
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Abstract

Changes in blood parameters may occur during the use of psychiatric drugs. In such cases, the general condition of the patient and the blood parameters
are closely monitored and the treatment is discontinued or the medication is changed. The purpose of this case report was to be alert to the possibility of
side effects such as neutropenia due to antipsychotic drugs and to draw attention to the management of these patients.

Keywords: Antipsychotic medications, antiepileptic drugs, neutropenia

Ozet

Psikiyatrik ilaglarin kullanimi sirasinda kan parametrelerinde degisiklikler meydana gelebilir. Bu gibi durumlarda hastanin genel durumu ve kan parame-
treleri yakindan takip edilerek tedavi kesilir veya ilag degistirilir. Bu vaka raporunun amaci, antipsikotik ilaglara bagl nétropeni gibi yan etki olasiligina kars

uyanik olmak ve bu hastalarin yonetimine dikkat cekmekti.

Anahtar Kelimeler: Antipsikotik ilag, antiepileptik ilag, notropeni

Introduction

Neutropenia is defined as an absolute neutrophil count be-
low 15000/mm?. Absolute Neutrophil Count measures the
percentage of neutrophils in your white blood count. If the
neutrophil count is below 1,000-1,500/mm?, it is classified
as mild, below 500-1000/mm?® as moderate, below 500/mm?
as severe, and below 200/mm? as very severe'. Agranulocy-
tosis is an acute condition involving severe and dangerous
neutropenia. In Western countries, the death rate of drug-in-
duced agranulocytosis is 5-10% 2. In the case of agranulocy-
tosis, due to many drugs, destruction occurs against neutro-
phil precursors?.

Hematological side effects in patients using psychiatric
drugs can lead to significant problems. In the literature, it
has been stated that neutropenia may occur due to antipsy-
chotics (0.13% due to chlorpromazine) and antiepileptics
(0.4% due to valproic acid). Therefore caution should be
exercised?.

Case

A 57-year-old female patient presented to the emergency
department with complaints of painful urination and fever
that had recently started. The patient had no other diseas-
es besides bipolar disorder and diabetes mellitus. She had
been followed for 30 years for bipolar disorder but did not
use regular medication. The patient had been hospitalized
and treated at a psychiatric hospital 1.5 months ago due to
a manic episode. The patient started using chlorpromazine
100 mg/day, clonazepam 2 mg/day, valproic acid 500 mg/
day, and lithium 300 mg/day about 15 days ago.

In her examination, she was conscious, oriented-cooper-
ative, her effect was compatible with her temperament, and
she had no delusions or hallucinations. Other systemic ex-
aminations were normal. Body temperature was 37.3, respi-
ratory rate was 18/minute, heart rate was 90/beat, and blood
pressure was 120/60 mmHg. In the examinations of the pa-
tient, it was found that WBC: 2.840 /mm?, neutrophil abso-
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lute count: 500 /mm?, lymphocyte total count 1100 /mm?,
hemoglobin 11.5 g/dl, hematocrit 33.5%, platelet 213000/
mm?®. The patient’s blood lithium level was 0.276 mmol/L,
and Valproic acid was 42.75 mg/dl. Renal function tests, liv-
er function tests, and blood-electrolyte levels were normal
in routine biochemistry tests. No disease thought to cause
neutropenia was found in the patient’s history.

Internal medicine, infectious diseases and psychiatry
consultations were made. Imaging and peripheral smear
were also normal. No disease related to general medical con-
ditions was found. It was thought that the neutropenia pic-
ture was caused by the drugs used by the patient. Therefore,
the psychiatric treatments used by the patient were stopped.
The patient was admitted to the psychiatry service to clarify
the question of which of the drugs causes neutropenia.

Discussion

It is known that hematological conditions such as leuko-
penia, neutropenia, agranulocytosis, thrombocytopenia,
anemia, leukocytosis, thrombocytosis, eosinophilia, and
platelet function changes occur to drugs used in psychiat-
ric treatments. Leukopenia is the name for cases where the
white blood cell values fall below 3000/mm?®. In neutrope-
nia, the neutrophil count falls below 1500/mm?. Agranu-
locytosis means that there are no granular type leukocytes
(neutrophil, basophil, eosinophil) in the circulation®. Anti-
psychotic drugs can cause neutropenia. For example, cases
of thrombocytopenia, anemia, and neutropenia have been
reported approximately two weeks after using clonazepam?®.
There have been some studies evaluating the effect of val-
proic acid on leukocyte subtypes. It has been reported that
0.4% of patients treated with this drug develop leukopenia’.
Similarly, in a study by Bartels et al., valproic acid reduced
the absolute neutrophil count®. Rahman et al. investigated
the incidence of hematological side effects in patients using
quetiapine, valproic acid and both together between 2004
and 2007. According to the results of this research; It was
observed that neutropenia developed in 6% of patients using
quetiapine, 26% of patients using valproic acid, and 44% of
patients using both’. Likewise, lithium may also change lab-
oratory parameters in the early stages of treatment®. These

side effects usually disappear with dose reduction or discon-
tinuation of treatment’. The treatment of our case was also
stopped. The patient was followed up for close psychotic
status and hematological examinations. Symptomatic treat-
ment was planned because of dysuria and fever. He was ad-
mitted to the psychiatry department. The blood parameters
of the patient, whose antipsychotic and antiepileptic treat-
ment were discontinued during the follow-ups, improved
rapidly. In such cases, the drugs used by the patient should
be discontinued and regular hemogram follow-up should be
performed to control the development of neutropenia.
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