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What Is a medical toxicologist?

O Specialized training in:
O Medication Overdose
O Medication Adverse Effects
O Medication Interaction
O Bites, Stings, andeEnvenomations
O Environmental and Occupational Exposures




Outline

OQObjectives
O Case example

O The Toxicology of hydraulic fracturing
O Water Concerns
O Air Concerns




Objectives

O To understand the possible sources of
toxicologicexposures from hydraulic
fracturing.

O To review the common chemicals that are
used in the UOGD

O Things that are evaluated




Case

O 67 yearold woman presents with complaints of diffuse
pain, muscle weakness, dry red skin, and increasing
difficulty with ambulation over the last 31 years.

O PMH: Diabetes, Hyperlipidemia, Hypertension, GERD,
lumbar radiculopathy.

O Referred to you for an abnormal blood barium level of

150mcg/l and worsening symptoms since hydraulic
fracturing began near her home.

O She underwent a blood barium test after a public hearing
discussed possible barium contamination in ground water
as a result of hydraulic fracturing.

OThe patient states
during per ifadisg O f




Case# | | 0O
O Water testing showed elevated sodium and
barium levels.

O Did not show any benzene, toluene, or ethylene
glycol.
O There were no other significant levels of

contamination noted.

O AlIr testing did not show any specific levels above
the normal reporting range.

O BMP, CBC, LFTs within normal limits.

O MRI of lumbar spine was unchanged from
similar MRI 6 years earlier.




Physical Exam

O Only notable for mild nompitting, bilateral lower
extremity edema,seborrheickeratosis to back
and chest wall, diffusemelanotic spotting and
chronic skin changes consistent with aging.

OThe patientds scalp and
show scaling diffusely consistent with dry skin,
but no erythema, induration, or raised areas.

O Neurologic exam was unremarkable with 5/5
strength to all extremities, normal reflexes, and
no focal deficits.
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O Very nonspecific findings
O Most cases that come to me are from
populations at risk
O Multiple medical problems
O Aged
O Children

O Most of my high correlated cases come with
mucous membrane irritation
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Possible Water Contamination

- O Hydraulic fracturing

O Onlyapprox9-53% of fluid reclaimed
O Migration of fluid to aquifer
O Methane migration from drilling/fracturing
O Tailings Ponds
O Casing failure
O Methane contamination from drilling migration
O Fracturing fluid migration to aquifer
O Backflow water
O Contains metals, salts, organics, radioactivity
O Spills/run off most common cause of contamination
(Metzger 2011)
O Improper disposal of backflow water




$ ' Glutaraldehyde Bactericide Disinfectant
2 Sodium/Potassium Delays gelpolymer Table salt
= Chloride breakdown
: % Ammonium bisulfate Prevents pipe corrosion Water treatment
<  N, NDimethylformamide  Prevents pipe corrosion Plastics, pharmaceuticals
(O Petroleum distillates Mi ni mi zes f r Makeup, laxatives
O water
GE) Ethyleneglycol Prevents deposits on pipe RadiatorFluid
 Isopropanol Increases fluid viscosity ~ Glasscleaner
| U 2 Butoxyethanol Glycol Ethecomponent of Window cleaners
cleaners
55';;".-',:"_,;-.:;;5;“ Sodium bicarbonate Maintains components Antacids,detergents
| Modified acrylamide Minimizes friction between Water treatment/Soil
copolymer fluid and pipe conditioner
~ Diethanolamine Lubricant/Emulsifier Liquid soaps/Shampoos
| Guar gum Thickens water, helps Thicken foodsand
suspend sand cosmetics

Acids:Hydrochloric, Boric  Dissolve minerals & initiate
and Citric rock fractures




Hydraulic Fracturing Fluid

| O Chemicals vary by company
O Proprietary mixtures
| O Not required to disclose publically.

O 2010 study showed 632 different chemical products
compiled from information from various companies.

O However, some of the oil/gas companies have release
lists of their fracturing chemicals.




Methane

- O Methane migration
O From casing failure (~3% fail; 219/6466 wells)
(PA DEP Oil and Gas Compliance Report 2013
O Migration from deep sources

048 wells in PA within 2500ft of drilling show no
difference in pre and post drilling [methane]

(Center for Rural PA, PA General Assembly. 201




Methane

O A cause for concern in both air and water

O PA Wells frequently contaminated with methane
O Contaminations known to predate drilling
0~350,000 wells drilled in PA
0~100,000 well location is unknown




Toxic Alcohol and Related
O All rapidly absorbed Gl

O All metabolized by alcohol dehydrogenase

O All parent compounds/metabolites renal excretion




Toxicology

O Metabolites

O Ethylene Glycol: Glycolic/Oxalic Acid

O Methanol: Formic Acid

O Isopropanol: Acetone




Clinical Manifestations

Alcohol

CV/IMSK

Ophthalmol
ogic

Metabolic
Acidosis

Ethylene
Glycol

Methanol

+

Pancreati
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Isopropan
ol

+
Bleeding

+++
Most
inebriati
ng

Ketosis




Metal Contamination

O Largest reason for Toxicology Clinic visits




Mercury

O FormsOccupational Exposures

O Elemental HgP, quicksilver} Dentists, Jewelers,
Thermometers

O Inorganic (Hg+, HgCJl mercuric chloride) Explosives, Dye
makers, Taxidermists

O Organic (methylmercury)Drug makers, farmers, Embalme
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O Clinical Presentation

O Inorganic

O Acute
O Corrosive
O Renal failure
O Shock/CV collapse
O Chronic
O Acrodynia
O Tremor
O Erethism
O Renal insufficiency
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| OClinical Presentation e
O Organic
O Long chain phenylmercury
O Tremor
O Erethism
O Renal insufficiency
O Short chain (methylmercury)

O CNS dysfunction
O Prenatal Minimata Bay)




O Arsenic has been reviewed in the
medical community for over 2000 years.

O Hippocrates used arsenic sulfides for
topical treatment of ulcers

O 15-17 century gained fame as a

homicidal agent in Europe

O Potassiumarsenite was used to treat
fevers in the late 18" century.

O 19" century-arsenic compounds
made up pigments
green. o
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O Trivalent arsenic TOXI Clty

binds sulfhydryl groups

inhibits conversion of pyruvate to acetyl CoA

inhibits thiolase and glutathionesynthetase

induces DNAprotien cross linkage

interferes with microtubule assembly
Pentavalent arsenate

mistaken for phosphate

uncouples oxidative phosphorylation

O
O
O
O
O
O
O
O

O Issues with energy production




Chronic lliness

O Has multiple effects on the body
O Associated with
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O
O

Increased fetal loss and premature delivery

Liver steatosis, fibrosis and cellular hypertrophy
Neurobehavioral changes and memory problems
Hearing loss, and neuropathy.

CVD, Ischemic HD, anathresclerosis

Colicy abdominal pain

Chronic Bronchitis

DIVHI

Cancers

Skin Lesions (hyperpigmentation), Contadermititis.
Anemia and Agranulocytosis.



rsenicosis.

AKA arsenicalism, arseniasis




