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Abstract 
Introduction. Intoxication with ethylene glycol occurs as a result of intentional ingestion in suicide attempts or accidentally. Clinical 
ethylene glycol poisoning is not specific and occurs in many poisoning cases therefore the diagnosis is difficult. Early diagnostic and 
establishment of therapy are very important for a favorable evolution. The mortality rate of ethylene glycol intoxication ranges 
between 1 and 22% depending on the amount of alcohol ingestion and the time period between alcohol ingestion and initiation of 
therapy. 
Methods. Retrospectively analyzed data from 18 patients admitted with ethylene glycol poisoning in the emergency department 
between 2011 and 2012. The following were taken into consideration: incidence of intoxication in the group study, medical history, 
the amount ingested and the time since the ingestion of ethylene glycol and the admission to hospital, presence of metabolic 
acidosis and laboratory test results on admission (urea, creatinine osmolar or anion gaps), the treatment initiated and the outcome of 
the patient. 
Results. 18 patients with ethylene glycol intoxication were admitted to hospital between 2011 and 2012. The initial diagnosis based 
on a detailed clinical history in combination with the presence of metabolic acidosis with elevation of the osmolar or anion gaps. 12 of 
the 18 patients were man (66%) and age range interval was between 23 and 77 years. The time from the ingestion of ethylene glycol 
and the admission to hospital was between 30 minutes and older than 24 hours. 14 patients have been presented earlier to the 
hospital, between 30 minutes and 12 hours (in the first part of the clinical stage) and 13 of the 14 patients had a favorable evolution. 
One of these patients had an unfavorable evolution. Regarding this patient, the amount ingested was unknown. 10 of the 18 patients 
had a voluntary ingestion (55,55%) and 6 of the 18 patients had an alcoholism medical history. The amount ingested by the patients 
was between 20 ml and 500 ml. Metabolic acidosis was present up to 55,55%  (10 of the 18 patients)  in the blood gas analysis on 
admission, with pH on admission between 6.9 and 7.27, with anion gap ranging between 16.3 mmol/l and 32.6 mmol/l (normal range 
8-16 mmol/l). Ten patients also had an increased level of urea and creatinine with a level between 1.24 to 6.85 mg/dl for creatinine 
(normal range 0.5-1.2 mg/dl) and 49 to 98 mg/dl for urea (normal range 15-43 mg/dl) and developed acute kidney injury that required 
regular HD sessions. Mechanical ventilation was required for 7 of the 18 patients (38.88%). Five patients died (27.77%). Although 
metabolic acidosis was corrected under hemodialysis, there were patients who had multiple organ failure and systems: acute 
respiratory failure requiring ventilator support, acute renal failure requiring dialysis daily sessions, altered state of consciousness. 
Conclusions. The early diagnostic and exclusion of the other diseases and other poisoning led to a specific treatment of the 
intoxication. The time from the ingestion of ethylene glycol and the early establishment of therapy is very important for a favorable 
evolution and can prevent substantial mortality. 
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Introduction  Introduction 
Intoxication with ethylene glycol occurs as a result of intentional ingestion in suicide attempts or 

accidentally. The mortality rate of ethylene glycol intoxication ranges between 1 and 22% depending on the 
amount of alcohol ingestion and the time period between the alcohol ingestion and the initiation of therapy [1,2]. 
The early diagnostic and establishment of therapy are very important for the evolution of patients on ethylene 
glycol poisoning.  

Ethylene glycol is used as antifreeze and as a solvent for a variety of products. In biological fluids, 
ethylene glycol can be easily determined by gas chromatography. Many hospital laboratories do not have the 
ability to perform this blood test and, in the absence of this test, the diagnosis must be made based on the clinical 
examination and patient history collaborated with laboratory test results on admission: pH, anion gap, cHCO3.  

The accumulation of toxic metabolites, such as glycolic acid and oxalic acid is responsible for toxicity on 
intoxication with ethylene glycol. The metabolic acidosis is a result of accumulation of glycolic acid and lactic acid. 
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In addition, the inhibition of Krebs cycle and the accumulation of oxalic acid have a contribution to the metabolic 
acidosis [3]. 

After ingestion, ethylene glycol is rapidly absorbed and distributed in all tissues of the body with a volume of 
distribution of 0.7-0.8 l / k [4,5]. 

The first step in the metabolism of ethylene glycol is its conversion to glycolaldehyde by the action of alcohol 
dehydrogenase. Glycolaldehyde is metabolized to glycolic acid by aldehyde dehydrogenase. Both oxidative processes 
lead to the formation of NADH from NAD, thereby changing the redox potential and promoting the production of lactate 
and pyruvate. Glycolic acid is further metabolized to glyoxylic acid and then to oxalic acid [3,6]. The accumulation of 
glycolic acid in the body is mainly responsible for toxicity [7]. 

Chelation of oxalic acid with calcium ions forms insoluble calcium oxalate, which may lead to hypocalcaemia 
and nephrotoxicity and neurotoxicity [8]. 

Plasma half-lives of ethylene glycol are of approximately 3-5 hours. At levels of Ethanol of 100-200 mg / dl, 
plasma half-lives of ethylene glycol are extended to 17 hours due to an increased affinity of ethanol for alcohol 
dehydrogenase. The clinical signs of intoxication begin after a period of about 4 hours from ingestion. Often, these signs 
and symptoms are classified into three stages for a didactic purpose. Ethylene glycol poisoning does not often have the 
clinical picture of all stages, some are more pronounced than others. Stage I (first 1-12 hours post ingestion): initial 
depression of the central nervous system is very similar to ethanol intoxication. The patient experiences dizziness, 
psychomotor agitation, nystagmus, tachycardia, hypertension and vomiting. In severe cases coma and convulsions 
occur. Hyperventilation increases as the results of metabolic acidosis intensify [9]. Stage II (the first 12-24 hours post 
ingestion) cardiopulmonary phase develops in approximately 24 hours after the ingestion and is characterized by 
cardiopulmonary failures. Dyspnea, hyperventilation, tachycardia, cyanosis, hypertension are clinical signs typical of this 
stage. Because oliguria is present, the patient may also present pulmonary edema at this stage. Chest X-ray shows 
massive bilateral infiltration at this stage [9]. If the status of the patient is critical, the impairment can be fatal [10]. Stage 
III (after 24-72 hours from onset): oliguria that develops gradually appears, especially if the treatment is not applied 
correctly and on time. The urinary sediment contains at most patients with calcium oxalate crystals, which, on optical 
microscope, have the appearance of needles. Acute renal failure may be reversible under the proper treatment, but most 
patients require temporary dialysis for 2 to 3 weeks [10]. Prognosis of renal failure without other underlying conditions is 
good, although some patients require hemodialysis for a longer period [9,11]. 
 
Material and methods 

Data from 18 patients with ethylene glycol poisoning admitted in the emergency department between 2011 and 
2012 were retrospectively analyzed. The following were taken into consideration: incidence of intoxication in the group 
study, medical history, the amount ingested and the time since the ingestion of ethylene glycol and the admission to 
hospital, presence of metabolic acidosis and laboratory test results on admission – Table 2 (urea, creatinine osmolar or 
anion gaps),  the treatment initiated and the outcome of the patients - Table 1. 
 
Results 

18 patients with ethylene glycol intoxication were admitted to hospital between 2011 and 2012. The initial 
diagnosis was based on a detailed clinical history in combination with the presence of metabolic acidosis with the 
elevation of the osmolar or anion gaps. Out of 18 patients, 12 were man (66%) and the age range interval was between 
23 and 77 years. The time from the ingestion of ethylene glycol and the admission to hospital was between 30 minutes 
and older than 24 hours. 14 patients presented earlier to the hospital, between 30 minutes and 12 hours (in the first 
period of the clinical stage) and 13 out of 14 patients had a favorable evolution. One of these patients had an 
unfavorable evolution. The amount ingested by this patient was unknown. 16,66% of the patients (3 patients) presented 
later to the hospital, more than 24 hours after the ingestion of ethylene glycol. 10 out of 18 patients presented a 
voluntary ingestion (55,55%) and 6 out of 18 patients presented an alcoholism medical history. The amount ingested by 
patients was between 20 ml and 500 ml. The metabolic acidosis was present in up to 55,55% (10 out of 18 patients) in 
the blood gas analysis on admission, with a pH between 6.9 and 7.27 on admission and anion gap ranges between 16.3 
mmol/l and 32.6 mmol/l (normal range 8-16 mmol/l). Ten patients also had an increased level of urea and creatinine, with 
a level between 1.24 to 6.85 mg/dl for creatinine (normal range 0.5-1.2 mg/dl) and 49 to 98 mg/dl for urea (normal 
range15-43 mg/dl) and developed acute kidney injury, which required regular HD sessions. The mechanical ventilation 
was required for 7 out of 18 patients (38.88%). Five patients died (27.77%). Although the metabolic acidosis was 
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corrected under hemodialysis, patients experienced multiple organ failure and systems: acute respiratory failure 
requiring ventilator support, acute renal failure requiring dialysis sessions daily, altered state of consciousness. 

 
Table 1. Clinical data of patients intoxicated with ethylene glycol 

Case Sex/Age Voluntary/ 
Accidentally 
intoxication 

Time since 
ingestion 

Quantity 
ingested 

Treatment Outcome 

1 M/60 Voluntary 6 hours unspecified Hemodialysis 
Ethanol 
Ventilation 
support 

Death 

2 M/53 Accidental 3 hours 100 ml Ethanol Recovered 
3 M/23 Accidental 1 hour 20-30 ml Ethanol Recovered 
4 M/43 Accidental 3 hours 50 ml Ethanol Recovered 
5 F/77 Accidental 7 hours 200 ml Hemodialysis 

Ethanol 
Recovered 

6 M73 Accidental 10 hours 200 ml Ethanol Recovered 
7 M/52 Voluntary 8 hours Unknown Hemodialysis 

Ethanol 
Ventilation 
support 

Recovered 

8 M/47 Voluntary 4 hours 100 ml Hemodialysis 
Ethanol 

Recovered 

9 F/52 Voluntary 30 minutes 20 ml Ethanol Recovered 
10 F/77 Voluntary Unknown Unknown Hemodialysis 

Ethanol 
Ventilation 
support 

Death 

11 F/56 Accidental 1 hour 50 ml Ethanol Recovered 
12 M/44 Unknown > 24 hours 150 ml Hemodialysis 

Ethanol 
Ventilation 
support 

Death 

13 F/25 Accidental 4 hours 100 ml Hemodialysis 
Ethanol 

Recovered 

14 M/37 Voluntary 4 hours 100 ml Hemodialysis 
Ethanol 
Ventilation 
support 

Recovered 

15 M/23 Voluntary > 24 hours Unknown Hemodialysis 
Ethanol 
Ventilation 
support 

Death 

16 M/32 Voluntary > 12 hours 30 ml Hemodialysis 
Ethanol 

Recovered 

17 M/50 Voluntary 8 hours  Hemodialysis 
Ethanol 
Ventilation 
support 

Death 

18 F/31 Voluntary 2 hours  Ethanol Recovered 
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Table 2. Laboratory test results on admission in intoxicated patients 

C
ase 

Sex/A
ge 

Tim
e since 

ingestion 

Q
uantity 

ingested 

pH
 

cH
C

O
3 

A
nion G

ap 

C
reatinine 

U
rea 

O
utcom

e 

1 M/60 6 hours unspecified 6.75 4.6 26.8 1.24 27.0 Death 

2 M/53 3 hours 100 ml 7.36 24.3 4.1 0.96 23.7 Recovered 
3 M/23 1 hour 20-30 ml 7.41 25.9 3.9 0.90 43.5 Recovered 
4 M/43 3 hours 50 ml 7.41 23.3 6.6 1.2 35 Recovered 
5 F/77 7 hours 200 ml 7.19 12.6 26.0 0.43 28 Recovered 
6 M/73 10 hours 200 ml 7.25 14.0 22.7 1.0 22 Recovered 
7 M/52 8 hours Unknown 7.26 19.2 15.3 1.34 49 Recovered 
8 M/47 4 hours 100 ml 7.19 13.4 16.3 1.80 40 Recovered 
9 F/52 30 min 20 ml 7.42 19.5 16.8 0.83 16.8 Recovered 
10 F/77 Unknown Unknown 7.27 13.4 23.3 1.70 50 Death 
11 F/56 1 hour 50 ml 7.42 25.5 8.5 1.09 40 Recovered 
12 M/44 > 24 

hours 
150 ml 6.9 9.3 28.8 2.20 55 Death 

13 F/25 4 hours 100 ml 7.23 10.4 20.9 0.94 33 Recovered 
14 M/37 4 hours 100 ml 7.10 9.7 23.4 1.13 29 Recovered 
15 M/23 > 24 

hours 
Unknown 6.93 6.5 32.6 6.03 67.8 Death 

16 M/32 > 12 
hours 

30 ml 7.39 16 9.2 6.85 98 Recovered 

17 M/50 8 hours 500 ml 7.41 13.2 11.6 1.20 58 Death 
18 F/31 2 hours 30 ml 7.42 24.8 9.8 0.75 31.6 Recovered 

 
Discussion 

The cases presented a clinical evolution of the patients with acute poisoning with ethylene glycol which was 
influenced by the time elapsed from the ingestion of toxins until the establishment of the specific treatment. The outcome 
was related to an early diagnostic and exclusion of the other diseases and other poisoning correlated with a specific 
treatment of intoxication. 

The goals of the treatment of acute intoxication with ethylene glycol presuppose the initial stabilization and 
reducing the occurrence of toxic metabolites, such as glycolic acid and oxalic acid.  

In ethylene glycol intoxication, hemodialysis may increase the cleansing of toxic metabolites of ethylene glycol, 
and establish and restore the ionic balance with a favorable evolution. It has been shown to be highly effective in the 
removal of ethylene glycol and its metabolites from the blood. It was recognized that hemodialysis is effective if an 
increase eliminating the toxic substances was applied in at least 30% compared to the usual clearance. The 
characteristics that make hemodialysis effective are the following: molecular mass of toxins <500, hydro solubility, low 
volume of distribution (<1 L / kgb.w), low binding to serum albumin. Hemodialysis is used to enhance the removal of 
unmetabolized ethylene glycol, as well as its metabolites from the body [12,13]. Hemodialysis also has the added benefit 
of correcting the other metabolic derangements or supporting the deteriorating kidney function. Hemodialysis is usually 
indicated in patients with severe metabolic acidosis (blood pH less than 7.3), kidney failure, severe electrolyte 
imbalance, or if the patient’s condition is deteriorating despite the treatment [14]. 

In our cases, metabolic acidosis was present in up to 55,55%, 10 out of 18 patients presenting an alteration of 
the pH in the blood gas analysis on admission. The patients also had an increased level of urea and creatinine (38.88%), 
with a level between 1.24 to 6.85 mg/dl for creatinine (normal range 0.5-1.2 mg/dl) and 49 to 98 mg/dl for urea (normal 
range 15-43 mg/dl) and developed acute kidney injury, which required regular HD sessions. Although the metabolic 
acidosis can be corrected under hemodialysis, the outcome of the patient may be unfavorable. Five patients (27.77%) 
had an unfavorable outcome and died. Patients had multiple organ failure and systems: acute respiratory failure 
requiring ventilator support, acute renal failure requiring dialysis sessions daily, altered state of consciousness. For these 
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patients, the time from the ingestion of ethylene glycol and the admission to hospital was between 6 hours and older 
than 24 hours and the quantity ingested started at an amount that could not be specified, of up to 500 ml. 

Reports of fatalities following the ingestion of ethylene glycol indicate that a volume of 150–1,500 mL consumed 
at one time may cause death. In humans, the lethal dose of ethylene glycol is estimated to be in the range of 1,400–
1,600 mg/kg. The orally lethal dose in humans has been reported to be of approximately 1.4 mL/kg of pure ethylene 
glycol [15]. Based on these estimates, it appears that humans may be more susceptible to the acute lethality of ingested 
ethylene glycol than the other species. The oral doses of ≥4,000 mg/kg are needed to cause death in laboratory animals 
(rats, mice, monkeys). However, difficulties in quantifying the amounts consumed by persons who have succumbed to 
the toxic effects lead to uncertainty in the human lethal dose estimates [16]. 

Another method to reduce the toxic metabolites is the administration of an antidote; in this case, the most 
suitable for ethylene glycol is the administration of Ethanol, which is most effective if instituted early. Ethanol acts by 
competing with ethylene glycol for alcohol dehydrogenase, the first enzyme in the degradation pathway. Because 
ethanol has a much higher affinity for alcohol dehydrogenase, about a 100-times greater affinity, it successfully blocks 
the breakdown of ethylene glycol into glycolaldehyde, which prevents the further degradation [15]. Without the oxalic 
acid formation, the nephrotoxic effects can be avoided, but the ethylene glycol is still present in the body. It is eventually 
excreted in the urine, but supportive therapy for the CNS depression and metabolic acidosis will be required until the 
ethylene glycol concentrations fall below the toxic limits. Ethanol is readily available in most hospitals, it is inexpensive, 
and can be administered orally as well as intravenously. Ethanol is usually given intravenously as a 5 or 10% solution in 
5% dextrose, but it is also sometimes given orally in the form of a strong spirit such as whisky, vodka, or gin. Patients 
receiving ethanol therapy also require frequent blood ethanol concentration measurements and dosage adjustments to 
maintain a therapeutic ethanol concentration. The patient in our retrospective study received ethanol during the 
treatment as method of reducing of the nephrotoxic effect of metabolites of ethylene glycol. 6 out of 18 patients had an 
alcoholism medical history and they concomitantly consumed ethanol with ethylene glycol. For these patients, the 
nephrotoxic effects by reducing the occurrence of toxic metabolites, especially the oxalic acid, were reduced.  

Fomepizole is also a potent inhibitor of alcohol dehydrogenase. Being similar to ethanol, it acts in blocking the 
formation of toxic metabolites. Fomepizole has been shown to be highly effective as an antidote for ethylene glycol 
poisoning. The American Academy of Clinical Toxicology recommends fomepizole in patients with ethylene poisoning in 
early stages to inhibit the alcohol dehydrogenase [13]. In Romania, this treatment is unavailable for the patients, 
because this medicine is not marketed.  

Often, both the antidotal treatment and hemodialysis are used together in the treatment of poisoning. Because 
hemodialysis will also remove the antidotes from the blood, doses of antidotes need to be increased in order to 
compensate. 

In addition to hemodialysis and the administration of antidotal treatment, metabolic acidosis can be corrected by 
the administration of sodium bicarbonate. In our cases, all the patients who had a Ph under the normal range (reference 
range = 7.35-7.42), received sodium bicarbonate, 1-2 mEq/kgb in addition to the specific treatment. 
 
Conclusions  

Acute ethylene glycol poisoning has several clinical evolutions through the accumulation of toxic metabolites 
such as glycolic acid and oxalic acid. The early diagnostic and exclusion of other diseases and other poisoning led to a 
specific treatment of intoxication. 

The time from the ingestion of ethylene glycol and early establishment of therapy is very important for a 
favorable evolution and can prevent substantial mortality. Patients presenting late with signs and symptoms of coma, 
hyperkalemia, seizures, or severe acidosis have a poor prognosis [11]. Patients with ethylene glycol intoxication are 
critical patients from the beginning and this life-threatening situation must be early recognized with the establishment of 
an emergency treatment.  
  
References  
1. Litovitz TL, Klein-Schwartz W, White S et al. 1999 annual report of the American Association of Poison Control Centers Toxic Exposure 

Surveillance System. Am J Emerg Med. 2000;18:517-574. 
2. Agency for Toxic Substances and Disease Registry, U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. 
3. Voicu V. Toxicologie Clinica, 1997, Editura Albatros, Bucuresti, 136,137. 
4. Jacobsen D, McMartin KE. Methanol and ethylene glycol poisonings: mechanism of toxicity, clinical course, diagnosis and treatment. Med 

Toxicol. 1986;1:309. 
5. International Programme on Chemical Safety (IPCS). Ethylene Glycol. Poisons Information Monograph. 2001, PIM 227. 
6. Gabow PA, Clay K, Sullivan JB, Lepoff R. Organic acids in ethylene glycol intoxication. Annals of internal medicine. July 1986; 105 (1): 16–

20. 
7. Clay KL, Murphy RC. On the metabolic acidosis of ethylene glycol intoxication. Toxicology and applied pharmacology. January 1977; 39 (1): 

39–49.  



Journal of Medicine and Life Volume 7, Special Issue 3, 2014 

86 

8. Agency for Toxic Substances and Disease Registry (ATSDR). Toxicological Profile for Ethylene Glycol and Propylene Glycol. US Department 
of Health and Human Services. 1997, Atlanta, US. 

9. Turk J, Morrell L, Avioli LV. Ethylene glycol intoxication. Arch Intern Med. 1986;146:1601-1603. 
10. Bobbitt WH, Williams RM, Freed CR. Severe ethylene glycol intoxication with multisystem failure. Western journal of medicine. February 

1986; 144 (2): 225–8.  
11. Jacobsen D, McMartin KE. Methanol and ethylene glycol poisonings: mechanism of toxicity, clinical course, diagnosis and treatment. Med 

Toxicol. 1986;1:309-334. 
12. Voicu VA, Macovei R, Miclea L. Ghid de Toxicilogie Clinica, 1998, Editura Medicala Almateea, 11,15, 23. 
13. Barceloux DG, Krenzelok EP, Olson K et al. American Academy of Clinical Toxicology Practice Guidelines on the treatment of ethylene 

glycol poisoning. Ad Hoc Committee. J Toxicol Clin Toxicol. 1999;37:537-560. 
14. Moreau CL, Kerns W, Tomaszewski CA, McMartin KE, Rose SR, Ford MD, Brent J. Glycolate kinetics and hemodialysis clearance in 

ethylene glycol poisoning. META Study Group. Journal of toxicology. Clinical toxicology. 1998; 36 (7): 659–66. 
15. Current management of ethylene glycol poisoning. Drugs. 61 (7): 979–88. 
16. Agency for Toxic Substances and Disease Registry, U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


