Toxicology Case Conference 2/2/07


Case #1:

A 24 year old male with no past medical history presents to the ED complaining of 24 hours of nausea, non-bloody vomiting and crampy abdominal pain that was dull in nature and somewhat diffuse. He denied having fevers, chills, night sweats, diarrhea, or cough. He had eaten take out Chinese food the night before however this was eaten by others, none of whom developed symptoms. He had no past medical or surgical history, was on no medications and had no known drug allergies. His social history was significant for being a short order cook who moved to the US from Mexico illegally 2 years ago. He denied tobacco or drug use, but admitted to occasional alcohol consumption. His family history was non-contributory. The presenting vitals were: T 102.4, BP 151/85, P 85, RR 18 and pulse ox of 98% on RA. The physical exam was otherwise unremarkable. 

The admission labs were significant for a white blood count of 18.9, anion gap of 20, BUN 45, Cr 5.9, ALT 108, AST 129, amylase 144 and lipase 427. A urinalysis revealed large blood and large amounts of protein. A peripheral smear showed burr cells and few shistocytes.  The PT, PTT, lactate, alkaline phosphatase, total bilirubin, PT, PTT, and the remainder of the CBC and metabolic panel were within normal limits. Imaging studies were preformed including a chest xray and abdominal CAT scan. The chest x-ray revealed no active disease while the abdominal CT scan showed bilaterally enlarged enhancing kidneys with low attenuation of the cortex and perinephric stranding without evidence of hydronephrosis. This was consistent with acute cortical necrosis. A follow-up nuclear renal scan and MRA of the kidneys confirmed cortical necrosis and lack of blood flow bilaterally to the kidneys. A renal biopsy was also performed showing acute cortical necrosis. 

Over the first 4 days of admission JT continued to have worsening non-oliguric renal failure, requiring hemodialysis secondary to hyperkalemia and was transfered to the medical intensive care unit for management of his renal failure. Additional laboratory results included a worsening transaminitis and normal levels of ANA, ANCA, C3 and C4, as well as negative serologies for leptospirosis, Hepatitis B and Hepatitis C. 

 On day 5, the patient began to complain of perioral numbness and pain in his neck. On neurologic exam he had fixed mid-sized pupils, bilateral optic disc swelling, bi-facial palsy, decreased hearing to 128 hz, and was dsyarthric with a decreased gag reflex. He was alert and oriented with normal visual fields, cerebellar function, motor and sensory function with 2 plus reflexes and down going toes. An LP was performed with and opening pressure of 25, protein 110, glucose 87, WBCs 60 and RBCs 16,500 in tube 1 and WBCs 169, RBCs 20,000 in tube 4. 

His neurologic exam continued to decline over the next few days and on day 9 of admission he had a completely depressed mental status with no cranial nerve responses and flaccid paralysis requiring intubation. An EEG showed diffuse global slowing with no epileptiform discharges. An EMG and nerve conduction study showed low amplitude motor responses, no sensory response, absent F-waves, and no decrement on repeated stimulation suggestive of an acute severe sensory motor polyneuropathy. 

Empiric treatment for possible TTP or Guillain-Barré Syndrome was begun and the patient received IVIG as well as plasmapheresis for 5 days without improvement. A repeat EMG on day 12 showed diffuse axonal degeneration making GBS unlikely and plasmapheresis was discontinued. It was also unlikely that TTP could explain this clinical picture as there were too few shistocytes to support it as a diagnosis. The EMG findings were consistent with; arsenic poisoning, thallium poisoning, porphyria, botulism, and overwhelming vasculitis.  The toxicology laboratory was consulted for assistance in the further evaluation of this case.

Questions:

1) Describe the sources, mechanisms of toxicity and natural history of poisoning with arsenic and thallium.

a. Based upon what you know about poisoning by arsenic and thallium and the clinical history of this case, what do you think is the likelihood that these heavy metals are the etiology of this patient’s illness?

2) What approach would you recommend for the toxicology laboratory evaluation of this patient?

a. What would you sample from this patient?

i. What are the benefits and limitations of your chosen sampling strategy?

b. What methods are available for detection and quantification of these heavy metals?  How do they compare in analytical specificity and sensitivity as required for the evaluation of this case? 

c. What factors must be considered in interpretation of this laboratory data?

Case #2:

A 30 y/o female presents to her primary care provider concerned about her risk of mercury poisoning. She has read that mercury poisoning can lead to developmental abnormalities in a developing fetus. She has also read that fish consumption is a major source of toxicity.  She consumes fish 2-3 times per week.  She would like to know her risk of mercury poisoning and the risk to a fetus were she to become pregnant. The primary care provider consults the laboratory director to determine what testing he should order to assess his patient’s risk.

Questions:

1) What are the health consequences of mercury exposure?  Please include in your discussion:

a. The typical routes of exposure.

b. The toxicokinetic behavior of mercury.

c. The risks associated with different levels and durations of exposure.

2) What testing approaches are available for the toxicology laboratory evaluation of potential mercury intoxication?

a. What would you sample from a patient with suspected poisoning?

i. What are the benefits and limitations of your chosen sampling strategy?

b. What methods are available for detection and quantification of this heavy metal?  How do they compare in analytical specificity and sensitivity as required for the evaluation of this case? 

c. What factors must be considered in interpretation of this laboratory data?

3) What would you recommend for the evaluation of this patient?

Case #3

A 2 y/o male child presents to his pediatrician for his 2 year well-child visit. The child lives with and is being raised by his grandparents in an old home in Philadelphia. The child appears well with height and weight at the 50th percentile for his age. By report from his Grandparents, he is meeting expected developmental milestones appropriate for his age.  The pediatrician orders screening for lead intoxication which is done in the office using the LeadCare II POC device which returns a value of 15 mg/dL.

Questions:

1) What methods are available in the laboratory for the determination of lead exposure? What are the benefits and limitations of each method?

2) How do you interpret the testing done in this child?

a. What health consequences might you expect in a child with this blood lead level?

b. Is additional testing necessary in this child to make a diagnosis of lead poisoning?  If so, what do you recommend?

