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INTRODUCTION

Oz

Amac: Karbonmonoksit zehirlenmesi, tim dinyada hala énemli bir morbidite ve mortalite nedenidir.
Trombosit fonksiyonlarinin karbonmonoksit zehirlenmesindeki roli net olmamakla birlikte, trombosit
aktivasyon ve agregasyonunun arttigi bildirilmistir. Karbonmonoksit zehirlenmesinde, endotel hasarina
bagh artan trombotik egilim, artmis trombosit yapismasi ve fibrinolitik yoldadegisiklikler ortaya c¢ikar.
Calismamizin amaci trombosit indekslerinin karbonmonoksit zehirlenmesi olan gocuklarda klinik yarar
saglayip saglamadigini belirlemektir.

Hastalar ve Yéntem: Necmettin Erbakan Universitesi Meram Tip Fakiiltesi ve Konya Beyhekim Devlet
Hastanesi Cocuk Acil Servislerine basvuran karbonmonoksit zehirlenmesi tanili gocuklarin kayitlarini
retrospektif olarak gézden gecirdik. Calismaya karbonmonoksit zehirlenmesi olan 92 ¢cocuk ve 62 yas ve
cinsiyet uyumlu saglikli kontrol dahil edildi.

Bulgular: CO zehirlenmesi olan hastalarda ortalama trombosit hacmi ve trombosit dagilim genisligi
dizeyleri anlamli olarak yuksek iken (9,34 + 0,55 vs 9,78 + 0,97fL, p = 0,001; 11,46 + 2,64 vs 10,57) ¢
1,41, sirasiyla, p = 0.007), trombosit sayisi ve plateletrit (324,05 + 82,07 vs 357,27 + 89,70 x109 p = 0,015;
0,31 £ 0,06 vs 0, 33 + 0,07, sirasiyla, p = 0.039) anlamli olarak daha dusukti. Ortalama trombosit hacmi
seviyeleri ise karboksi hemoglobin diizeyi 20'den ylksek olan hastalarda, karboksi hemoglobin seviyeleri
20-20 arasinda olanlara goére anlamli olarak daha yuksekti (9,40+0,84 vs 10,08+1,22 fL, p=0.003).
Sonug: Sonuglarimiz karbonmonoksit zehirlenmesi olan hastalarda trombosit indekslerinden ortalama
trombosit hacmi ve trombosit dagilim genisliginin belirgin sekilde yukseldigini trombosit sayisi ve
plateletritin azaldigini gésterdi. Trombosit aktivasyonu ve fonksiyonundaki degisiklikleri yansitan ortalama
trombosit hacmi ve trombosit dagilim genisligi dizeyleri, karbonmonoksit zehirlenmesi sirasinda 6zellikle
tromboembolik komplikasyonlarin gelisimini 6ngdérebilir. Ortalama trombosit hacmi ve trombosit dagilim
genigligi dizeyleri karbonmonoksit zehirlenmesinin prognostik tahmininde yararli olabilir
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Abstract

Aim: Carbon monoxide (CO) poisoning is still being a major cause of morbidity and mortality all over the
world. Although the role of platelet functions in CO poisoning is not clear, increased platelet activation
and aggregation had been reported previously. Increased thrombotic tendency due to endothelial damage,
increased platelet stickiness, and alterations in the fibrinolytic pathway occurs in CO poisoning. The aim
of our study was to determine whether platelet indices provide clinical benefit or not in children with CO
poisoning.

Patients and Methods: We retrospectively reviwed the records of children with the diagnosis of CO
poisoning who admitted to the pediatric emergency departments of Konya Beyhekim State Hospital and
Necmettin Erbakan University Meram Medical Faculty. A total of 92 children with CO poisoning and 62
age- and gender-matched healthy controls were included in the study.

Results: While mean platelet volume (MPV) and platelet distribution width (PDW) levels were significantly
higher (9,34+0,55 vs 9,78+0,97fL, p=0.001 ; 11,46+2,64 vs 10,57+1,41, retrospectively, p=0.007), platelet
count and plateletcrit (PCT) (324,05+82,07 vs 357,27+89,70 x109 p=0.015 ; 0,31+0,06 vs 0,33+0,07,
retrospectively, p=0.039) were significantly lower in patients with CO poisoning. MPV levels were also
significantly higher in patients with a carboxy hemoglobin (COHb) level higher than 20, when compared
with COHb levels between 10-20 (9,40+0,84 vs 10,08+1,22 fL, p=0.003).

Conclusion: Our results showed that platelet indices MPV and PDW are markedly elevated in patients
with CO poisoning while platelet count and PCT were decreased. MPV and PDW levels, which reflect the
changes in platelet activation and function, may predict the development of especially thromboembolic
complications in the course of CO poisoning. MPV and PDW levels may be useful in prognostic estimation
of CO poisoning.
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our country (2).

Carbon monoxide (CO) poisoning is still a major
cause of morbidity and mortality across the world.
In the United States, it is the second most frequent
poisoning listed on death certificates (1). It is the most
common cause of poisoning resulting with death in

CO is a toxic but non-irritating gas because it is
colorless, tasteless and odorless. It is produced
during the combustion of any carbon containing fuel
(3). Affinity of CO to hemoglobin is more than 200-
300 times of oxygen. The capture of hemoglobin
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molecule by CO results with reduced oxygen delivery
to tissues, hypoxia, direct cell damage and lactic
acidosis. (3,4). Although hypoxia due to hemoglobin
effects of CO was thought to be the major cause of
most of the morbidity and mortality from CO poisoning,
extra-hemoglobin effects including nitric oxide (NO)
release, generation of reactive oxygen species and
direct activity on ion channels especially in the heart
and the brain are suggested as more important
factors in recent studies (5). CO poisoning affects
children more quickly. Due to tissue hypoxia and
direct cellular damage, non-specific clinical findings
or serious consequences ranging from mental status
changes to death may be encountered (1). Symptoms
may include nausea, vomiting, malaise, headache,
dizziness, muscle cramps, abdominal pain, dyspnea,
confusion and ataxia. Central nervous system and
cardiological system involvement may cause serious
consequences (3,6).

Thrombocytes are non-nucleated small fragments
1-2 ym in size with a life span of 8-10 days and derived
from megakaryocytes in the bone marrow (7). Platelets
play role in various processes in the body, including
hemostasis, inflammation, immune cell activation,
tissue regeneration (8). Young thrombocytes derived
from the bone marrow due to inflammation are larger
in size. Cytokines, chemokines, and procoagulant
molecules are secreted by inflammation activated
platelets. Mean platelet volume (MPV), platelet
distribution width (PDW) and plateletcrit (PCT) are
platelet indices. MPV, is a frequently used parameter
to assess platelet activation and function, because it
shows the rate of bone marrow platelet production and
size (9,10). PDW is an indicator of the difference in
platelet volume and the degree of variation of platelet
size. It reflects the changes in platelet activation and
function (11).

The importance of platelet indices in CO poisoning
has not been clarified completely. CO exposure
results with the release of NO, which is secreted
mainly from hemeproteins in platelets (5). MPV is
elevated in cerebrovascular and cardiovascular
diseases (7). Because cerebrovascular and cardiac
effects of CO are considered to be the most important
factors affecting the prognosis, we hypothesized that
detailed evaluation of platelet indices in the course of
CO poisoning would be of utility for clinical practice.
Thus we decided to compare platelet indices of
patients with CO poisoning with a healthy control
group. We also planned to compare platelet indices
of patients exposed to CO with different severity, to
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ensure whether platelet indices showed significant
differences at different degree of poisoning. MPV
was found to be increased in a study which was
conducted on adults with CO poisoning (12). The
aim of our study was to determine whether platelet
indices provide clinical benefit or not in children with
CO poisoning.

PATIENTS AND METHODS

Electronic medical records of 0-16 years old
patients with CO poisoning who admitted to the
pediatric emergency departments of two hospitals of
our city between January 2015 and December 2016
were reviewed retrospectively by two physicians
who were blinded to the purpose of the study. The
diagnosis of CO poisoning was based on anamnesis
and the level of carboxyhemoglobin (COHb)
which was above 5%. Parameters including age,
gender, season, time of admission, symptoms and
findings on admission, source of CO gas, results
of laboratory analysis which were complete blood
count, aspartate aminotransaferase (AST) (IU/L),
alanine aminotransaferase (ALT) (IU/L), urea (mg/
dl), creatinin (mg/dl), sodium (mEg/L), potassium
(mEgq/L), calcium (mg/dl), lactate levels (mmol/L) and
blood gas analysis including COHb (%), pH, pCO2
(mmHg), pO2 (mmHg), HCO3 (mmol/L) were collected
by using the computerized patient databases of the
two hospitals. Data were also abstracted by the same
physicians.

Exclusion criteria were determined as any history
of hematological disease, neurological disease, liver
disease, chronic renal disease, diabetes mellitus,
heart disease, autoimmune disease, malignancy,
any inflammatory disease, and taking of antiplatelet
or anticoagulant therapy. Additionally, because
laboratory results of patients who were referred for
hyperbaric oxygen treatment were not available, they
could not be included into the study. Seventy-two age
and sex-matched outpatient healthy children, who did
not have any chronic iliness or sign of infection with
normal physical examination findings, and undergoing
blood analyses for other reasons (i.e. routine check-
up, suspicion of anemia, loss of appetite, abdominal
pain) constituted the control group. Children with any
abnormal laboratory result were not enrolled into the
control group.

When patients applied to the emergency unit,
100% oxygen therapy (normobaric oxygen therapy)
was given with non-rebreathing mask with an oxygen
reservoir bag. While, decreased COHb levels below
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5% and improvement of symptoms were defined as
healing criteria, duration of treatment was defined as
the time period of receiving supplemental oxygen.
Patients with loss of consciousness and/or coma
were sent to another center where hyperbaric oxygen
(HBO) treatment was available. Patients were divided
into three groups according to COHb levels: Group 1
(5-10%) (mild poisoning), group 2 (10-20%) (moderate
poisoning), group 3 (>20%) (severe poisoning).
Statistical analysis

Statistical methods of descriptive data were shown
as meantstandard deviation. Kolmogorov-Smirnov
normality test was applied to check the distribution
of parameters. While parametric data were analyzed
using student's t-test, nonparametric were analyzed
with chi-square test. One-way Anova test was used
for multiple comparisons, and Tukey’s HSD test
was used for post hoc analysis. Pearson correlation
test was applied for the correlation analysis of the
parameters. p<0.05 was considered as statistically
significant. IBM SPSS 24.0 (SPSS Inc, Chicago,
lllinois, United States of America) packet computer
program was used for statistical analysis.

RESULTS

107832 patients had admitted to pediatric
emergency department during this period and 128
patients were found to have the diagnosis of CO
poisoning. While 36 of them were excluded due to
exclusion criterias, the study group was consisted of
92 patients (47 male, 45 female; mean age 96152
months). While 16 patients were excluded due to

Patients Screened (n:128) |

Excluded

13 had haematological disease
12 iron deficiency anemia
1 B-thalassemia

1 had congenital heart disease
1 had epilepsia
1 had Diabetes mellitus

Remained (n:112) I

Excluded
15 patients laboratory results were not available

5 patients sent for HBO therapy

Total Patients Included (n:128) |

Figure 1. Exclusion criteria and patient selection
diagram
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Table 1. Demographic characteristics of patients
with CO poisoning and the control group

Patients Control Group
Number of Participants
(n(%)) 92(100) 72(100)
Gender (n(%))

Male 47 (51.1) 37 (51.4)

Female 45 (48.9) 35 (48.6)
Mean Age (month) 96152 90+51
Seasonal Distribution (n(%))

Winter 46 (50.0)

Spring 27 (29.3)

Autumn 19 (20.7)
CO Source (n(%))

Stove 86 (93.47)

Water Heater 6 (6.53)

Duration of Treatment* (hour) 5.50+£2.80

*the total time period of oxygen treatment

various diseases, 15 patients’ laboratory results of
were not available and 5 patients had been sent for
HBO therapy because of loss of consciousness and
coma (Figure 1). The characteristics of the patients
are shown in table 1. The most frequent recorded
symptoms at the time of admission were weakness
(80.4%), nausea (76.1%), headache (62.0%),
dizziness (39.1%) and vomiting (17.4%) (Table 2). CO
source was stove in 93.47% (n: 86) of the patients
and water heater in 6.53% (n: 6).

The time of admittance of the patients to pediatric
emergency clinics were as follows; 45 (48.9%)
between 08.00-16.00, 37 (40.2%) between 24.00-
08.00 and 10 (10.9%) between 16.00 and 24.00
hours. It was seen that the patients were brought
to the emergency service most frequently at 09:00
o'clock. The time of the admittance of the patients are
shown in figure 2. When the distribution of patients

Table 2. Recorded symptoms of patients on
admission

Symptom n (%)*
Weakness 74(80.4)
Nausea 70(76.1)
Headache 57(62.0)
Dizziness 36(39.1)
Vomiting 16(17.4)
Slope to sleep 7(7.6)
Tachycardia 5(5.4)
Dyspnea 3(3.3)
Loss of consciousness 1(1.1)
Chest pain 1(1.1)

Abdominal pain 1(1.1)

*Patients had more than one symptom and that is why the percentages
add toover 100%.
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Figure 2. The distribution of admission hours of
patients with CO poisoning

were evaluated by month, the highest rate of CO
poisoning was in January which was 26.1% (n = 24).
This was followed by March with the rate of 18.5% (n:
17) (Figure 3). Seasonal distribution showed that CO
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Figure 3. Monthly distribution of patients with CO
poisoning

poisoning was seen mostly in winter (50% (n = 46)),
as expected (Table 1).

There was no statistically significant difference
between the study group and the control group when
laboratory results including hemoglobine (Hb), mean
corpuscular volume (MCV), red cel distribution width
(RDW), urea, sodium, potassium, AST and ALT were
compared. However, white blood cell count (WBC),
hematocrit, absolute neutrophil count (ANC), absolute

Table 3. Comparison of the laboratory results of patients and the controls

Patients Controls p value

WBC(count/mm?) 10.03+3.58 9.014£2.42 0.032
Hemoglobin (g/dl) 12.51+£1.77 12.93+1.15 0.082
Hematocrit (%) 37.26+3.45 38.92+3.04 0.002
MCYV (fL) 76.67+6.93 80.18+29.34 0.269
RDW (%) 13.95+1.45 14.78+7.65 0.310
ANC (count/mm?3) 5.98+3.30 3.62+1.58 0.001
ALC (count/mm?) 3.23+1.95 4.39+1.59 0.001
NLR 2.85+2.73 0.94+0.60 0.001
Platelet counts (countx10%/mm?3) 324.05+82.07 357.27+89.70 0.015
MPV (fL) 9.78+0.97 9.34+0.55 0.001
PDW (%) 11.46+2.64 10.57+1.41 0.007
PCT (%) 0.31+0.06 0.33+0.07 0.039
Urea (mg/dl) 24.19+6.78 23.67+6.96 0.641
Creatinine (mg/dl) 0.49+0.11 0.41+0.12 0.001
Sodium (mEq/L) 135.68+13.76 138.07+2.77 0.195
Potassium (mEq/L) 4.77+3.88 4.39+0.35 0.460
AST (IU/L) 27.35+9.74 28.05+8.17 0.646
ALT (lU/L) 14.26+7.46 14.94+4 .45 0.528
Calcium (mg/dl) 9.66+0.43 9.89+0.47 0.014
COHb (%) 15.60+8.62,14 (5-35)*

Lactate (mmol/L) 2.46+1.48

pH 7.37+0.04

Parametric values were expressed as means + standarddeviation. Significance was determined by p < 0.05. WBC White blood cell count. MCV mean
corpuscular volume. RDW red blood cell distribution width. ANC absolute neutrophil count. ALC absolute lymphocyte count. NLR neutrophil to lymphocyte
ratio. MPV mean platelet volume. PDW platelet distribution width. PCT plateletcrit. AST aspartate aminotransaferase. ALT alanine aminotransaferase.

COHb carboxyhemoglobin. *median (minimum-maximum).
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Table 4. Comparison of laboratory parameters of patients with CO poisoning according to COHb levels

COHb levels (%) 5-10 10-20 >20 p values
n 31 31 30

pH 7.38+0.03 7.37+0.03 7.35+£0.04* 0.017
Lactate (mmol/L) 1.57+0.70* 2.67+1.03 3.21+1.96 0.001
Platelet count (count x10%/mm?) 322.90+57.90 348.03+88.85 301.30+92.34 0.072
MPV(fL) 9.82+0.70 9.45+0.87** 10.08+1.22** 0.043
PDW (%) 11.05+1.43 11.27+£2.76 12.08+3.35 0.285
PCT (%) 0.31+0.06 0.32+0.07 0.29+0.06 0.140
WBC

(count x103/mm?3) 10.12+3.23 11.13+£4.33** 8.79+2.65** 0.036
ANC (count x103%/mm?3) 5.944+3.56 7.03+3.64** 4.93+2.23** 0.043
Creatinine (mg/dl) 0.45+0.11 0.47+0.11 0.55+0.10* 0.004
AST (IU/L) 30.49+12.27 27.13+7.82 24.11+7.42* 0.040

Parametric values were expressed as means * standard deviation. Significance was determined by p < 0.05. AST aspartate aminotransaferase COHb
carboxyhemoglobin, MPV mean platelet volume, PCT plateletcrit, PDW platelet distribution width, WBC White blood cell, ANC absolute neutrophil count,
* the group showing significant difference from others, ** the two groups showing statistically significant difference from each other.

lymphocyte count (ALC), neutrophil-to-lymphocyte
ratio (NLR), creatinine and calcium levels showed
statistically significant difference which were higher
in patients with CO poisoning. Statistically significant
differences were also detected between the patient
group and control group when platelet index
parameters including platelet count, MPV, platelet
distribution width (PDW) and plateletcrit (PCT) were
compared (Table 3). Patients with CO poisoning who
were classified into three groups according to levels
of COHb were compared. pH levels were significantly
lower in group 1 when compared with group 3.
Lactate levels were significantly lower in group 1 from
both other groups. There was statistically significant
difference between groups 2 and 3 in terms of MPV,
ANC and WBC levels. There was no significant
difference between groups in terms of PDW and
PCT. Detailed results are given in table 4. Evaluation
of symptoms of the patient groups according to
COHb revealed that patients with vomiting and slope
to sleep were all in group 3 (COHb levels>20%)
(k2=40.02, p<0.001; k2=15.65, p<0.001). While the
absence of headache was significantly associated
with low levels (5-10%) of COHb (k2=21.69, p<0.001),
dizziness was associated with high levels (>20%)
of COHb (k2=23.92, p<0.001). 80% of the patients
with tachicardia had significantly high levels of COHb

Table 5. Correlation of platelet count with platelet
indices

MPV (fl) PDW (%) PCT (%)
Platelet count
(countx103/mm?) p:0.001 r:-0.44 0.001
-0.34 0.000 0.75
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(k2=5.71, p=0.004).

A negative correlation was found between MPV
and platelet count (p:0.001, r:-0.44). There was a
strong correlation between MPV and PDW (p: 0.001,
r: 0.705). A strong correlation was also found between
platelet count and PCT (p: 0.001, r: 0.75). COHb and
lactate levels showed no correlation with platelet
indices. These two parameters showed correlation
with the occurrence of the signs and symptoms
including headache, nausea, vomiting, dizziness,
and tachycardia on admittance. The mean duration
of hospitalization was 5,50 + 2,80 hours. A strong
correlation was found between the mean COHb
level and the duration of treatment (p:0.001, r:0.889).
Lactate levels also showed a correlation with the
duration of treatment (p: 0.001, r: 0.507).

Complete blood count results of the patients
sent for HBO therapy were not available in the
computerized patient database. 1 patient with loss of
consciousness could not be sent to the center where
HBO was available because of familal reasons.
COHb level of this patient was 35% and he improved
immediately after starting oxygen therapy.

DISCUSSION

We found significant elevations in MPV and PDW
levels in patients with CO poisoning when compared
to the control group. Additionally platelet count and
PCT levels were lower. MPV, which is frequently
used as a parameter to evaluate platelet activation
and function, reflects the platelet size and rate of
platelet production in the bone marrow (9,10). Larger
thrombocytes contain more granules, release more
thromboxane A2 and bind more rapidly with collagen
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(13-15). Karabacak et al. (12) reported that MPV
levels were significantly higher in patients with CO
poisoning (8.9+0.8 vs 7.9+0.9 fL, respectively; P <
.001) when compared with the control group. MPV has
been shown to be increased at hypoxic environments
such as high altitude settlements above sea level
suggesting that hypoxia in patients with CO poisoning
may cause an increase in MPV levels directly (16).
The MPV values had also increased significantly in
patients with CO poisoning when compared to controls
in our study. We observed highest levels of MPV in
patients with higher COHb levels. These findings
suggest that CO poisoning causes an increase in MPV
levels. In addition to hypoxia, increased activation of
platelets may contribute the complications seen in
CO poisoning.

The concentration of CO in atmosphere is under
0.001%. Exposure to CO results with left shift in
the oxygen-hemoglobin dissociation curve, reduced
oxygen delivery, and subsequent tissue hypoxia
(3,4,17). In addition to this hemoglobin effect, CO also
has extra-hemoglobin effects. It has been reported
that CO by itself is toxic to human mitochondria
and affects the mitochondrial respiratory chain at
cytochrome c oxidase level (18). In a study conducted
on dogs, dogs were transfused with red cells
containing 80% COHb and they all survived. This
suggested that a high carboxyhemoglobin level does
not mean a patient has poisoning of their cytochrome
oxidase system and direct effects of free CO on this
system is also an important mechanism of toxicity
(19). Mitochondrial electron transport degrades in
the course of CO poisoning due both high COHb
levels and direct effects of CO binding to cytochrome
c oxidase. ATP synthesis decreases and reactive
oxygen species increase in the affected tissue
(20,21). Although mitochondrial function recover after
COHb levels come to normal range, neuronal death
may occur in this period in the brain (22,23). These
processes may explain the neurologic symptoms that
develope in patients with CO poisoning.

Although the role of platelets in CO poisoning is
unclear, increased platelet activation and aggregation
had been reported previously (24,25). CO poisoning
induce thrombotic propencity due to endothelial
damage and changes in the fibrinolytic pathway
(26,27). These processes had been suggested to
constitute the background of myocardial infarction
seen in the course of CO poisoning (28,29). There are
few studies that directly investigate platelet function in
acute CO poisoning. CO poisoning, extra-hemoglobin

185

Selcuk Med J 2019;35(3): 180-187

effects including nitric oxide (NO) release, generation
of reactive oxygen species and direct activity on ion
channels especially in the heart and the brain are
suggested as more important factors in recent studies
(5). CO poisoning activates the release of nitric oxide
and generation of free oxygen radicals. The increase
of platelet aggregation platelet adhesion due to free
oxygen radicals contribute to endothelial damage
(30-32). Myocardial ischemia and myocardial
infarction due to CO poisoning even in the absence
of any underyling coronary artery disease have been
showed in previous studies (32-35).

PDW is another indicator of platelet function. It
shows the degree of diversity of platelet volume and
size (11). The reason for their use as marker is that
pseudopod formations occur due to platelet activation
which causes changes in platelet morphology.
PDW increases due to increased young platelets
as a response of bone marrow in thrombocytopenic
patients. Increased PDW also exhibits anisocytosis,
which may be associated with pseudopod formation.
PDW is more indicative than MPV to show platelet
activation in the activation process (36). There are
some studies in the literature about the relationship
of PDW and various diseases but not with CO
poisoning. In our study, we found that mean PDW
levels were statistically higher in patients with CO
poisoning than the control group. PCT may be
useful in diseases where platelet count is low but the
diameter is large. Because even though the number
platelets is low, platelet functions can be maintained
by large thrombocytes and PCT may be more useful
in these patients. PCT was found to be less than 1%
in patients undergoing transfusion due to bleeding
after cardiopulmonary bypass. This shows that PCT
is as important as platelet count in thrombocytopenic
patients (37). It is known that there is a significant
relationship between platelet count and PCT. These
findings suggest that platelet count and PCT are two
important factors for hemostasis (38). In our study,
PCT levels were significantly lower in patients with CO
poisoning than those in the control group. Additionally
a negative correlation was found between MPV and
platelet count in our study. This may be attributed to
production of larger thrombocytes from bone marrow
in conditions with lower platelet count.

This study had some limitations. The retrospective
design was the first limitation. Secondly this was a
two centred study and the physicians who abstracted
the datas were not the same person. Thirdly, the
laboratory results of some patients were not available.
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Lastly, patients needing HBO therapy could not be
included to the study because they were directly
referred to the hospital where HBO therapy was
available.

In conclusion, our results showed that platelet
indices MPV and PDW are markedly elevated in
patients with CO poisoning while platelet count
and PCT were decreased. MPV and PDW levels,
which reflect the changes in platelet activation and
function, may predict the development of especially
thromboembolic complications in the course of CO
poisoning. MPV and PDW levels may be useful
in prognostic estimation of CO poisoning. More
comprehensive studies are needed in especially
complication developed and HBO treated patients to
clarify this issue.
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