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T he Washington Department of Fish 
and Wildlife, in collaboration with the 
Center for Urban Waters (University 

of Washington Tacoma), reported detecting 
contaminants of emerging concern (CECs) in 
transplanted mussels collected in 2012/2013 
from locations near urbanized areas around 
Puget Sound. In 2018 investigators reanalyzed 
mussel tissues collected in 2012/2013 and iden-
tified over 200 pharmaceuticals, including trace 
amounts of antidepressants, antibiotics, deter-
gents (synthetic surfactants), cardiac medica-
tions, and the chemotherapy drug melphalan, 
among others.1,2 They also found traces of oxy-
codone in mussels taken at 3 of 18 locations 
(17%). The finding of an opioid in mussels re-
ceived extensive media coverage.2-9

CECs in water
Pharmaceuticals enter the aquatic milieu 
through human consumption and subsequent 
excretion in urine or when people flush pills 
into the wastewater system.3,5,10 Effluent re-
leased from wastewater treatment plants into 
nearby aquatic environments has been shown to 
contain a variety of CECs.5,11-13 Conventional 
wastewater treatment partially removes phar-
maceuticals, including opioids.14 Concentra-
tions of CECs in wastewater have been used to 
monitor shifting patterns of opioid use in the 
US,15 Spain,16 Croatia,17 Norway,18 and Aus-
tralia19 (in the case of oxycodone20,21). 

CECs in mussels
Mussels are useful sentinel species because of 
their wide geographic distribution and ability to 
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bioaccumulate contaminants from surrounding 
waters.22,23 Unlike finfish, mussels do not have 
the ability to filter out or metabolize pharma-
ceuticals, including oxycodone. A recent On-
tario study compared oxycodone concentrations 
in water against those in mussels, leading to 
the calculation that mussel tissue accumulates 
9.86 times (84% CI, 0-24) 
the concentration of oxy-
codone in water.22

Environmental 
implications 
Detection of CECs, in-
cluding opioids, in water 
and mussels is ecologically 
important as they affect 
the growth of organisms, 
their hormone systems, 
and reproductive capaci-
ty.3,9,24-27 Few studies have 
investigated the effect of CECs on the ma-
rine environment, and nearly all have focused 
on marine mammals28 and on risks associated 
with long-term exposure to compounds with 
bioaccumulation potential, such as endocrine 
disrupting compounds.29

Human health implications
In spite of the ecological risk, the likelihood 
of adverse effects to humans from consuming 
shellfish contaminated with oxycodone appears 
negligible. First, mussels in the Washington 
State study were collected near urbanized areas 
and not from protected commercial shellfish 
beds.1,3,6 Second, the potential dose of opioids 
from this source would be extremely low: in-
vestigators provided us with macerated mus-
sel oxycodone concentration results at their 
Seattle and Sinclair Inlet/Bremerton sites of 
1.5 ng/g, 1.2 ng/g, and 0.68 ng/g of meat (oral 

communication with James West, Marine Re-
sources Division, Washington Department of 
Fish and Wildlife, 25 June 2018).30 We calculate 
that for a person to ingest 10 mg of oxycodone, 
given the highest reported concentration of 1.5 
ng/g, they would need to consume 6700 kg of 
mussel meat, or about 466 660 mussels. Finally, 

there are no known case 
reports of adverse events 
from the consumption of 
shellfish contaminated 
with opioids. Clinicians 
can advise patients that 
they are at little risk of 
hazardous exposure to 
opioids from consumption 
of commercial mussels.

CECs in the 
environment
Although there is minimal 

risk to humans from mussels contaminated 
with trace amounts of opioids, the Washington 
study illustrates the larger issue of CECs in the 
environment and their potential adverse hu-
man health impacts. CECs of greatest concern 
include those which may not pose an immedi-
ate effect through acute exposure, as most of 
these contaminants are found in relatively small 
concentrations, but rather through long-term 
exposure, particularly for compounds with a 
high bioaccumulation potential.31 Key questions 
include the long-term safety profile of pharma-
ceuticals that bioaccumulate in marine environ-
ments, as well as the potential synergistic effect 
of exposures to mixtures of pharmaceuticals.10,32 
Clinicians can help limit the entry of pharma-
ceuticals into the environment, and ultimately 
into the human food chain, by advising patients 
to return expired/unused medications to their 
local pharmacy.
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CANADA-WIDE—MED 
TRANSCRIPTION
Medical transcription specialists 
since 2002, Canada wide. 
Excellent quality and turn-
around. All specialties, family 
practice, and IME reports. 
Telephone or digital recorder. 
Fully confidential, PIPEDA 
compliant. Dictation tips at 
www.2ascribe.com/tips. Contact 
us at www.2ascribe.com, 
info@2ascribe.com, or toll free at 
1 866 503-4003. 

CHILLIWACK—CLEAN, BRIGHT 
FURNISHED HOME FOR RENT
Lovely heritage family home 
available just a short walk to 
medical facilities, hospital, fitness 
centre, restaurants, coffee, 

groceries, cultural centre theatre. 
Four bedrooms plus office (or 
fifth bedroom), total 2700 sq. ft. 
Furnished, large patio. Our home 
has been previously rented to 
people in the medical field 
working in Chilliwack. Email: 
louise.henry@shaw.ca.

FREE MEDICAL RECORD 
STORAGE
Retiring, moving, or closing your 
family practice? RSRS is 
Canada’s #1 and only physician-
managed paper and EMR 
medical records storage company. 
Since 1997. No hidden costs. 
Call for your free practice closure 
package: everything you need to 
plan your practice closure. Phone 
1 866 348-8308 (ext. 2), email 
info@rsrs.com, or visit www 
.RSRS.com.

PATIENT RECORD 
STORAGE—FREE
Retiring, moving, or closing your 
family or general practice, 
physician’s estate? DOCUdavit 
Medical Solutions provides free 
storage for your active paper or 
electronic patient records with 
no hidden costs, including a 
patient mailing and doctor’s web 
page. Contact Sid Soil at 
DOCUdavit Solutions today at 
1 888 781-9083, ext. 105, or 
email ssoil@docudavit.com. We 
also provide great rates for 
closing specialists.

VANCOUVER—TAX & 
ACCOUNTING SERVICES
Rod McNeil, CPA, CGA: Tax, 
accounting, and business 
solutions for medical and health 
professionals (corporate and 

personal). Specializing in health 
professionals for the past 11 
years, and the tax and financial 
issues facing them at various 
career and professional stages. 
The tax area is complex, and 
practitioners are often not aware 
of solutions available to them 
and which avenues to take. My 
goal is to help you navigate and 
keep more of what you earn by 
minimizing overall tax burdens 
where possible, while at the same 
time providing you with person-
alized service. Website: www 
.rwmcga.com, email: rodney@
rwmcga.com, phone: 778 
552-0229.

While adverse health impacts have not been associated with the 
consumption of drinking water or seafood contaminated with phar-
maceuticals,29,32 further research should include specific populations at 
increased exposure risk due to dietary practices, including Indigenous 
populations.33 While there has also been concern about drinking water 
contaminated with CECs, there is minimal evidence of adverse effects.29 
Concentrations of pharmaceutical compounds in contaminated water 
are typically orders of magnitude below levels considered acceptable.32
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