CLINICAL TOXICOLOGY CASE STUDY #1
An unconscious 46-year-old black woman without a known medical history was brought to the HUP emergency room. Her rectal temperature was 35 °C, pulse rate 100 per minute, respiratory rate 24 per minute, and blood pressure 100/80 mm/Hg.  She did not regain consciousness after receiving 50 mL of a 500 g/L solution of dextrose and seven 1 mL(400 ug/mL) ampules of naloxone intravenously, but she vomited large amounts of clear vomitus. At this time she was in grade V coma. Intubation was followed by gastric lavage and the administration of activated charcoal and magnesium citrate.

The patient's breath had a fruity odor. There were no signs of trauma. Neurological examination revealed equal, slowly reactive 2-mm-diameter pupils, flaccid extremities, no response to pain, symetrically diminished deep-tendon reflexes, and flexed toes. Chest examination revealed coarse rhonchi. Results of cardiovascular examination were unremarkable, as were all other aspects of the patient's physical examination.

She was transferred to the MICU where her systolic blood pressure of 80 mmHg responded to administration of intravenous fluids.

A chest x-ray showed plate-like atelectasis at the lung bases. Electrocardiographic findings were normal. A computerized tomography of the head showed no abnormalities. Cerebrospinal fluid (lumbar puncture) showed leukocytes and erythrocytes, two each per cubic millimeter; protein, 34 mg/dL (340mg/L) and glucose, 116 mg/dL (1.16 g/L).

1. From this initial history suggest possible causes of this patient's coma    

2. What possible causes of the coma are unlikely based on the history?

3. What laboratory procedures would you request on this patient on seeing her in the emergency room? Explain your choices.

Case #1 continued…….
Stat testing was ordered and the results of some of these tests are : ABG(room air): pH=7.35; pO2=99 mmHG; Hematocrit =41%; Na+=149 mmol/L, K+=3.7 mmol/L, Cl-=106 mmol/L, HCO3-=24 mmol/L; creatinine=1 mg/dL, glucose=141 mg/dL.
4. If you knew the serum concentration of this agent how would you estimate the quantity in the body at the time of testing using the appropriate population-based pharmacokinetic parameter.

5.  What toxins are usually associated with metabolic acidosis? 
CLINICAL TOXICOLOGY CASE #2

HP is a 41 y/o Caucasian male who was the driver/chauffeur of a vehicle involved in a fatal collision involving himself and 2 passengers in which the vehicle collided with a bridge support structure.  He was reported to be in good physical health prior to the fatal accident. His past medical history was significant only for mild depression for which he took Prozac. Investigation of events prior to the accident revealed that the decedent, HP, had consumed several alcoholic beverages over an 8 hour period prior to the fatal accident.  Post-mortem examination revealed a 100 kg male with numerous injuries including a lacerated aorta typical of a deceleration injury seen in MVA involving head-on collisions. At the time of autopsy (36 hrs post-mortem), cardiac blood, urine and vitreous were obtained for toxicology.  Samples were collected into a tube containing NaF. Testing of the blood by the forensic toxicology laboratory revealed a blood alcohol concentration of 175 mg/dL.  A similar ethanol concentration was present in the vitreous sample.

Questions:

1) How is ethanol typically measured in the clinical laboratory? What methods are generally used in forensic laboratories?  How do these methods compare? 

2) What are the expected physical and behavioral effects of the 175 mg/dL blood alcohol concentration observed in this case?

3) What blood alcohol concentration is considered the legal limit for operating a motor vehicle in the state of PA?

a. Is this limit the same for commercial drivers and others regulated by the DOT such as pilots?

4) As a medical examiner reviewing this case with only the information provided, can you say with confidence that the driver was intoxicated at the time of the accident?  If not, what additional information would be useful?

5) If the driver were stopped by police before the accident and tested for driving under the influence (DUI) of alcohol:

a. What method(s) would likely be used for DUI screening? For confirmation?

b. How much alcohol would need to be present to screen positive?

c. What is the principle cause of false positive screening in this setting?

6) How do these point-of-care (POC) methods compare with methods used in the clinical laboratory? Would the legal limits discussed above be applicable to an ethanol measurement done on a clinical sample at HUP?

7) Assuming that the blood alcohol concentration does not change post-mortem, can you estimate the quantity of alcohol that would need to be consumed to generate the observed ethanol concentration?  (Use population estimates for unknown parameters.)
Clinical Toxicology Case #3

Mouthwash Poisoning in a Child 

     A 33-month-old female child was found in a stuporous state by her parents, and an empty 16-ounce mouthwash bottle (18.5% ethanol v/v)  was found nearby with ~11 ounces of mouthwash unaccounted for by the parents.  The child received intravenous 5% dextrose en route to the hospital, and on admission, the 13.1-kg child was comatose and responsive only to deep pain.  Vital signs included blood pressure (88/50 mmHg), pulse (125 beats/minute) and respiration (28 breaths/minute).

     Laboratory findings 2 hours after the ingestion included sodium 139 mEq/L, potassium 3.6 mEq/L, chloride 106 mEq/L, total carbon dioxide 9 mmol/L, BUN 24 mg/dL, glucose 97 mg/dL, serum ethanol 310 mg/dL (67 mmol/L), and arterial blood gas pH 7.18, pCO2  25 mmHg, pO2 102 mmHg.  The child was treated with gastric lavage and administration of intravenous fluids with bicarbonate supplement.  Eight hours after ingestion the serum ethanol concentration was 130 mg/dL (28 mmol/L), and after 18 hours the child was responding normally with normal blood gases and electrolytes.

        

1. What is the amount of ethanol in 11 ounces of a mouthwash containing 18.5% (v/v) ethanol? 

2. How does the amount of ethanol in 11 ounces of a mouthwash, as calculated above, compare to a standard drink? 

3. What is the maximum dose of ethanol per kilogram of body weight in this case, based upon the amount of mouthwash missing from the bottle?  How does this dose relate to the fatal-dose threshold reported in pediatric cases?  

A threshold of fatal-dose in the pediatric population is approximately 3g/kg of body weight.  

      4.
What is the estimated amount (grams) of ethanol in the body of a 13.1 Kg female child with a Vd of 0.70 and a blood ethanol concentration of 310 mg/dL (3.10 g/L)?  

5.   What is the severity and potential cause of acidosis in this case?

6.   What is the estimated elimination rate of ethanol, based on the two serum ethanol determinations performed in this case?

 

PHARMACOKINETIC QUESTIONS INVOLVING ETHANOL:

1. Calculating the amount of ethanol in the body at time zero.

The amount of alcohol at time zero in the body is calculated from the formula:


C (g/L) = D (g)/Vd(L/kg) x W(kg)

Where, 

C  = 
plasma concentration at time zero

D  =
dose of alcohol

Vd=
volume of distribution

W =
body weight

Question: what is the serum alcohol concentration at time zero with a 49 g oral dose in a female child with a weight of 13.1 kg and a Vd of 0.70 L/kg  

2. Calculating the amount of ethanol in the body.

The amount of ethanol in the body can be calculated from the formula:


Et (g) = Ct (g/L) x Vd (L/kg) x W (kg)

Where, Et is the amount of ethanol in the body at time t


Ct is the concentration of alcohol in serum at time t

Question: what is the estimated amount, in grams, of ethanol in the body of a 13.1 kg female child with a Vd of 0.70 and a blood ethanol concentration of 310 mg/dL (3.1 g/L)?


3. Calculating the amount of ethanol in a drink. 

The amount of ethanol in a drink can be calculated using the following formula:

D (g) = F x Vol(mL) x 0.8(g/mL)

Where,

D    =  
grams of ethanol in the drink

F     =
fraction of ethanol (% v/v /100)

Vol  =
volume in mL (1 ounce = ~30 mL)

0.8   =
approximate specific gravity of ethanol (actual specific gravity=0.789 at 200 C)

Question: estimate the gram amount of ethanol in:

1.25 ounces of whiskey (43%)

6 ounces of table wine (9%)

12 ounces of beer (4%)

11 ounces of mouthwash (18.5%)

