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Who is NFI? 

• Leading advocacy organization in the U.S. 
for the seafood industry.   

• NFI’s members represent every element of 
the industry 

• fishing vessels 

• processors 

• importers 

• restaurant and retail chains 

• suppliers to the industry   

• NFI and members support and promote 
sound public policy based on science.   



Agenda 

• Why antibiotics in aquaculture seafood 
a concern for U.S. Importers 

• U.S. FDA Regulations for the use of 
aquaculture drugs 

• U.S. FDA regulatory compliance and 
inspection programs 

• Questions about product testing 

• HACCP Controls for aquaculture drugs 

• Challenges (discussion with all) 

• Questions and Answers 
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Antibiotics 

Why a concern? 



Top Ten Species - 2013  

Shrimp  3.60 

Salmon  2.702 

Canned Tuna  2.30 

Tilapia  1.43 

Pollock  1.154 

Pangasius  0.771 

Cod   0.605 

Catfish  0.566 

Crab   0.548 

Clams  0.352 

U.S. Per capita consumption is 14.5 pounds 
(less than 4.5 ounces per week) 
Source: National Fisheries Institute at www.aboutseafood.com 



Encouraged to Eat More 

• 2010 Dietary Guidelines for 
Americans (www.dietaryguidelines.gov) 

• Twice a week make seafood the main 
protein food on your plate.  

• Eating about 8 ounces per week of a 
variety of seafood can help prevent 
heart disease 

 



Source of Seafood 



Center For Disease Control 

Analysis of Reported Illnesses from Food 

2005-2010 
 

None of the fish identified as causing 

illnesses were from farmed sources. 

100,000 reported 

illness from all food 

sources 

141 illnesses  

reported from  

imported seafood 

(0.141% of total) 

2,348 illnesses 

reported  from 

 all imported food 

(2.4% of total) 













“While US fisheries are very strictly managed, I 
am not confident that the same level of 
management is upheld for global fisheries.” 

 
“While there are certainly standards in place as 
you pointed out, to my knowledge they are not 
necessarily enforced.   For example, while not 
allowed in the US, shrimp in many foreign farms 
are given daily doses of antibiotics which we 
know can lead to antibiotic resistant disease.” 
 
“… over 90% of the shrimp in the US is imported 
and less than 2% is inspected by the FDA is 
sufficient reason for me to personally avoid 
consuming this particular type of seafood …” 
 

 



“While US fisheries are very strictly managed, I 
am not confident that the same level of 
management is upheld for global fisheries.” 

 
“While there are certainly standards in place as 
you pointed out, to my knowledge they are not 
necessarily enforced.   For example, while not 
allowed in the US, shrimp in many foreign farms 
are given daily doses of antibiotics which we 
know can lead to antibiotic resistant disease.” 
 
“… over 90% of the shrimp in the US is imported 
and less than 2% is inspected by the FDA is 
sufficient reason for me to personally avoid 
consuming this particular type of seafood …” 
 

 



 



 



Why a Concern? 
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Why a Concern? 



2014 Findings 

• Australia • Ciprofloxacin 

• Enrofloxacin 

• Furazolidone 

• Leuco-Malachite Green 

• Malachite Green 

• Nitrofurazone 

 



2014 Findings 

• European Union 
• chlorpyriphos 
• trifluralin 
• doxycycline 
• chloramphenicol 
• nitrofuran (metabolite) furazolidone (AOZ) 
• nitrofuran (metabolite) nitrofurazone (SEM) 
• doxycycline 
• oxytetracycline 
• sulfadiazine 
• sulfonamide 
• tetracycline 
• trimethoprim 
• ciprofloxacin 
• oxytetracycline 
• sulfonamide 
• trimethoprim  
• leucomalachite green 
• malachite green 
• permethrin 

 



2014 Findings 

• Canada • AMPHENICOLS 

• AVERMECTINS 

• FLUOROQUINOLONES 

• NITROFURANS 

• QUINOLONES 

• SULFONAMIDES 

• TETRACYCLINES 

• TRIPHENYLMETHANE 
DYES (MG & GENTIAN 
VIOLET) 

 



2014 Findings 

• Japan • paclobutrazol 
• chlorpyrifos 
• prometryn 
• chloramphenicol 
• chlortetracycline 
• dieldrin 
• enrofloxacin 
• furazolidone (as AOZ) 
• furazolidone 
• Leucomalachite green  
• oxytetracycline 
• sulfamethoxazole 
• aldrin 
• chlordane 

 



Washington DC | New York | Denver | Seattle 

FDA Regulations 



Scope of CVM 

• Center for Veterinary Medicine (CVM) 
protects both animal health and human 
health 

• FDA-CVM regulates: 
• Animal Drugs 

• Animal Feed (which includes pet food)  

• Veterinary Devices 

• FDA-CVM does not regulate: 
• the practice of veterinary medicine  

• vaccines for animals.  

 



CVM Activities 

• New Animal Drug Review 

• Animal Generic Drug Review 

• Post-approval monitoring 
(surveillance) of animal drugs. 

• Protection and Safety of Animal Feed  

• Compliance actions 

• Research to support regulatory 
decision-making 



FDA Approved Aquaculture Drugs  
Drug Approved Species 

Chorionic gonadotropin Brood finfish 

Formalin Finfish 

Finfish eggs 

Penaeid shrimp 

Salmon, trout, catfish, largemouth bass and bluegill  

Florfenicol Channel catfish 

salmonids 

Tricaine methanesulfonate Families: Ictaluridae, Salmonidae, Esocidae and Percidae 

Oxytetracycline dihydrate Catfish, salmonids, lobster 

Oxytetracycline hydrochloride Finfish fry and fingerlings 

Hydrogen peroxide Fishfish eggs 

Salmonids 

Freshwater-reared coolwater finfish 

Channel catfish 

Sulfamerazine Trout (rainbow, brook, brown) 

Sulfadimethoxine/ormetoprim Catfish 

Salmonids (trout and salmon) 

Chloramine-T  freshwater-reared salmonids 

walleye, 

freshwater-reared warm water finfish 



Aquaculture Drugs and 
The Food and Drug Administration 

FDA-Approved Drugs 

  

     Look for a six digit new animal drug application (NADA) number 

on the label. 

  

     Currently the following have approved aquaculture uses:  

(* means that a veterinarian is required because the drug is 

prescription only or a Veterinary Feed Directive drug) 

 

     AQUAFLOR*  

     ROMET-30 

     TERRAMYCIN 200 for FISH  

     CHORULON * 

     FORAMCIDE-B, FORMALIN-F, PARACIDE-F, PARASITE-S 

     35% PEROX-AID 

    OXYMARINE, Oxytetracycline HCl Soluble Powder-343,    

      PENNOX 343, TERRAMYCIN 343, TETROXY AQUATIC     

    FINQUEL, TRICAINE-S 

 

FDA-Conditionally Approved Drugs 

 

Conditional approval means that the drug has been demonstrated 

to be safe and the drug can be marketed for up to five years while 

all the effectiveness tests are completed. 

The following drug has a conditional approval: AQUAFLOR-CA1* 

 

FDA-Indexed Drugs 

 

Indexing is available for only some fish drugs: those for non-food 

fish, or for early, non-food life stages of food fish. The review 

process for Indexing is somewhat different than for an approval; an 

outside panel of experts looks at the drug’s safety and 

effectiveness information. Currently, two products are on the Index 

(both for aquaculture uses): 

 

      OVAPRIM 

      AQUACALM 

 

Extra-Label Use under a Veterinarian 
 

The FDA defines extra-label use as the: 

 

Actual use or intended use of a drug in an animal in a manner that 

is not in accordance with the approved labeling. This includes, but 

is not limited to, use in species not listed in the labeling, use for 

indications (disease and other conditions) not listed in the labeling, 

use at dosage levels, frequencies, or routes of administration other 

than those stated in the labeling, and deviation from labeled 

withdrawal time based on these different uses. 

 

Animal Medicinal Drug Use Clarification Act of 1994 allows 

veterinarians to prescribe approved, but not conditionally approved 

or Indexed, new animal or human drugs in an extra-label manner 

when the health of an animal is threatened or suffering or death 

may results from failure to treat.  The law and regulations (21 CFR 

530) have specific restrictions on extralabel use, so please contact 

your veterinarian or consult the regulations for more information.   

What is FDA’s role? 

The Food and Drug Administration (FDA), and more specifically 

FDA’s Center for Veterinary Medicine (CVM), is responsible for 

protecting public and animal health by assuring the safety, 

effectiveness, and security of animal drugs and feeds.  Our legal 

mandate comes primarily from the Federal Food, Drug, and 

Cosmetic Act (FFDCA) and its amendments.  In addition, there are 

other laws that influence what we do, such as the National 

Environmental Protection Act, which, for example, ensures that we 

assess a drug’s impact on the environment before we approve the 

drug. 

 

What is considered a drug?  The FFDCA defines “drugs” as 

“articles intended for use in the diagnosis, cure, mitigation, 

treatment, or prevention of disease in man or other animals” and 

“articles (other than food) intended to affect the structure or any 

function of the body of man or other animals.”  

 

Note that the U.S. Department of Agriculture, not FDA, regulates 

vaccines for animals and the Environmental Protection Agency 

oversees pesticides (weed treatments, etc.) 

The Drug Approval Process 

What’s Legal to Use? Why Read the Label? 

It may take a couple of minutes, but it’s so important to read a 

drug’s label!  The label will tell you exactly how much of the drug to 

give, how often to give it, how long to give it, and the withdrawal 

time (how long you have to wait until the fish can be slaughtered, 

released into public waters, etc.)- all this information is critical to 

avoid causing illegal residues in the fish that could cause a human 

food safety concern.  In some cases, you may also need to report 

the use of the drug to your National Permitting Discharge and 

Elimination Systems authority- the label will tell you when this is the 

case.  The drug’s label may also include other precautions that you 

should be aware of. 

Antimicrobial Resistance 

Antimicrobial resistance is a growing public health  

concern.  Governments, health professionals, and  

scientists around the world are working to address  

this concern. 

 

Some of FDA’s efforts to address antimicrobial resistance include 

evaluation of microbial food safety in the human food safety portion 

of new animal drug applications, monitoring quantities of 

antimicrobials sold or distributed for use in food producing animals, 

and participation in the National Antimicrobial Resistance 

Monitoring System.   

 

In an effort to promote judicious use of antimicrobials, FDA, working 

with the American Veterinary Medical Association, published a 

booklet entitled “Judicious Use of Antimicrobials for Aquatic 

Veterinarians.”  The booklet, available online, outlines key 

principles to consider when using antimicrobials to maximize 

therapeutic effectiveness and minimize the selection of resistant 

microorganisms and dissemination of resistance determinants.  

The guidelines emphasize the importance of: 

 

 Preventative management strategies 

such as optimal husbandry and use of 

vaccines 

 

 Veterinary involvement, and 

 

 A proper diagnosis and careful   

   selection of the antimicrobial 

 

 

 

Where to Find More Information Online 

For more information, please visit our website- 

 

Start at FDA’s home page at www.fda.gov, 

and select “Animal & Veterinary” 

 

Follow the Animal Health Literacy Campaign logo for helpful 

articles, some geared towards aquaculture and others more 

general, such as a basic introduction to the drug approval process; 

 

Under Development & Approval Processes, you will find helpful 

links to pages specifically for aquaculture and minor use/minor 

species; 

 

Or, follow the research link to learn more about aquaculture 

research at CVM or to access Phish-Pharm, a searchable database 

of published pharmacokinetic data from fish. 

For a drug approval, CVM evaluates information on the following: 

 

 Effectiveness 
 

 Target Animal Safety  
 

 Human Food Safety 
 

 Environmental Impact 
 

 Chemistry, Manufacturing, and Controls 
 

 All Other Information  
 

 Labeling 

 

The benefit to you:  Not only have tests been done on the safety 

and effectiveness of the approved drug, but the drug company must 

manufacture the approved product to strict standards to ensure that 

you get the same product consistently.  So, besides it being the 

legal thing to do, you know that the approved product is the smart 

choice anyway. 

 

Did you know? A lot of work goes into a drug approval and work is 

being done by various public partners to increase the number of 

approved drugs to treat fish.  Additionally, FDA, through the Minor 

Use and Minor Species Act, is able to provide financial incentives 

for the development of drugs for fish.   

 

Did you know?  After a drug is approved, CVM makes public a 

Freedom of Information Summary which describes the information 

that was evaluated.  If an Environmental Assessment was 

prepared, it will also be available.  The documents are helpful for 

those looking to view data on the safety and effectiveness of the 

drug. 

Contact Information 

Questions? 

Email askcvm@fda.hhs.gov 

 

Poster prepared by  

Jennifer Matysczak, VMD 

May 2011 

Reporting Adverse Drug Events 

If you notice side effects (toxicity, etc.) or find that a drug doesn’t 

work as it’s supposed to, it’s important to report these “Adverse 

Drug Events” to the manufacturer.  Drug companies, in turn, are 

required to report adverse drug events to CVM.  Using information 

from these reports, CVM can work with the drug company to 

modify the drug’s label (e.g. to add additional safety precautions) 

or take other actions as warranted.  While FDA carefully considers 

all the available effectiveness and safety information submitted to 

the agency before a drug is approved, once the product is on the 

market and used in a large number of a variety of fish species and 

culture conditions, previously unobserved adverse events 

sometimes occur.  You play an important role in helping insure the 

safety of drugs by reporting any problems. 

Additional Legal Considerations 

Some aquaculture drugs fall under the Department of Homeland 

Security’s (DHS) Chemical Facility Anti-Terrorism Standards 

(CFATS) and facilities using drugs on the CFATS list must register 

with DHS. 

http://www.fda.gov/


What does this mean? 

• Only FDA approved drugs can be 
used for products going to the U.S. 

• Drugs can only be used for the 
species as approved by FDA 

• Sulfamerazine for trout – ok 

• Sulfamerazine for tilapia – not ok 

• If drug approved in one country but 
not by FDA, it is illegal to use for 
product going to the US 



What does this Mean? 

• It is not legal to – 

• Use an antibiotic not approved by FDA 
for periods of production and then stop 
using it just before harvest, in hopes 
the residue is below detectable limits 

• Use a common drug in a manner 
appropriate for other species and hope 
the residues do not show up in FDA 
testing.   
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Animal Drug Approval 
Process 



New Animal Drug Application 

 
• New Animal Drug Application (NADA) 
• Effectiveness 

• Dose determination, dose confirmation, field 
studies 

• Safety to the target species 
• Toxic syndrome(s), margin of safety 

• Human Food safety 
• Short and long term toxicology studies, total 

residue and metabolism studies, analytical method 
validation studies, tissue residue depletion studies 

• Labeling 
• Chemistry, manufacturing and controls 
• Environmental Assessment 
• Freedom of Information Summary 



Minor vs Major Species 

• Major 

• Cattle, horses, swine, chickens, turkeys, 
dogs, cats 

• Minor 

• All other animals, including fish and 
shellfish 

 



http://www.fda.gov/downloads/AnimalVeterinary/GuidanceComplianceEnforcement/GuidanceforInd
ustry/UCM052375.pdf  

http://www.fda.gov/downloads/AnimalVeterinary/GuidanceComplianceEnforcement/GuidanceforIndustry/UCM052375.pdf
http://www.fda.gov/downloads/AnimalVeterinary/GuidanceComplianceEnforcement/GuidanceforIndustry/UCM052375.pdf


Minor Species Advantages 

• Interspecies data extrapolation to help with 
human food safety studies 

• Can use studies submitted to master files 

• Conditional Approvals 
• Can make available before completion of 

effectiveness tests 

• Compliance Policy Guide for Extra-Label use 
of Medicated Feeds for Minor Species 
• Enforcement discretion   

• Waivers from User Fees 

 

 

 



Fees 

• FDA may reduce or waive the fees 
for new minor species applications 

 



Extra-label Use 

• Use of a drug in an animal in a manner 
that is not in accordance with the 
approved labeling.  
• use in species not listed in the labeling 

• use for indications (disease and other 
conditions) not listed in the labeling 

• use at dosage levels, frequencies, or routes 
of administration other than those stated in 
the labeling 

• deviation from labeled withdrawal time 
based on these different uses. 

 



Extra-label Use 

• FDA allows “extra-label use” under 
certain conditions 

• Must be prescribed by a veterinarian 
when the health of animal is 
threatened or suffering or death of 
animal may result from failure to 
treat 

• Specific restrictions outlined in 
regulations (21 CFR 530) 



Drugs prohibited for extra-label use  

• Chloramphenicol 

• Clenbuterol 

• Diethylstilbestrol (DES)  

• Dimetridazole, Ipronidazole, and 
other Nitroimidazoles 

• Furazolidone, and Nitrofurazone 

• Fluoroquinolones 

• Glycopeptides 

 



 

• It is unlawful to import into the 
United States animal-derived food 
that bears or contains residues of a 
new animal drug that is not 
approved in the United States, 
unless: 

 

  

 



Import Tolerance 

 

• …an import tolerance has been 
established for that new animal drug and 
the residue does not exceed that 
tolerance. 
 

• Upon request, FDA can establish a 
tolerance for residues of new animal drugs 
not approved for use in the United States, 
but that are lawfully used in another 
country 
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Time for a Break! 

Questions? 
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FDA Compliance 
Programs 



FDA Approved Aquaculture Drugs  
Drug Approved Species 

Chorionic gonadotropin Brood finfish 

Formalin Finfish 

Finfish eggs 

Penaeid shrimp 

Salmon, trout, catfish, largemouth bass and bluegill  

Florfenicol Channel catfish 

salmonids 

Tricaine methanesulfonate Families: Ictaluridae, Salmonidae, Esocidae and Percidae 

Oxytetracycline dihydrate Catfish, salmonids, lobster 

Oxytetracycline hydrochloride Finfish fry and fingerlings 

Hydrogen peroxide Fishfish eggs 

Salmonids 

Freshwater-reared coolwater finfish 

Channel catfish 

Sulfamerazine Trout (rainbow, brook, brown) 

Sulfadimethoxine/ormetoprim Catfish 

Salmonids (trout and salmon) 

Chloramine-T  freshwater-reared salmonids 

walleye, 

freshwater-reared warm water finfish 



Drugs prohibited for extra-label use  

• Chloramphenicol 

• Clenbuterol 

• Diethylstilbestrol (DES)  

• Dimetridazole, Ipronidazole, and 
other Nitroimidazoles 

• Furazolidone, and Nitrofurazone 

• Fluoroquinolones 

• Glycopeptides 

 



Other Prohibited Drugs 

• Nitrofurans 

• Fluoroquinolones 

• Quinolones 

• Chloramphenicol 

• Malachite green 

• Steroid Hormones 





2014 Refusals for Residues 

Australia 
103 

Canada 
345 

EU 
893 

Japan 
161 

US 
1525 

3027 Total Refusals, 543 for Drug Residues 

Australia Canada EU Japan US 



FDA Import Alert 16-124 

• "Detention Without Physical 
Examination Of Aquaculture Seafood 
Products Due To Unapproved Drugs“ 

• Tilapia – malachite green, gentian 
violet, sulfadiazine 

• Frog legs – ciprofloxacin, enrofloxacin, 
chloramphenicol 

• Shrimp – chloramphenicol, 
nitrofurantoin, Fluoroquinolone 



Import Alert 16-127 

• "Detention Without Physical 
Examination of Crabmeat Due to 
Chloramphenicol"  

• Crustaceans; Crab, Shrimp, Lobster, 
Crayfish, Langostino  

 



Import Alert 16-129 

• "Detention Without Physical 
Examination of Seafood Products 
Due to Nitrofurans"  

• Shrimp and prawns 



Import Alert 16-131 

• "Detention Without Physical Examination of 
Aquacultured Catfish, Basa, Shrimp, Dace, 
and Eel from China- Presence of New 
Animal Drugs and/or Unsafe Food Additives“ 

• Catfish, Basa, Other Pangasius – Fluoroquinolones, 

Malachite Green, Gentian Violet  

• Shrimp - Malachite Green, Fluoroquinolones, Nitrofurans, 

Gentian Violet  

• Dace - Malachite Green, Gentian Violet 

• Eel - Malachite Green, Gentian Violet  
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Testing 



• LOD- the point at which the analysis is just 
feasible. Not an Action Level. 

• LOQ - Concentration at which the quantitive 
result can be reported with accuracy and 
precision. 

• Problems with “Chasing Zero” 

 

 

 

 



FDA’s View 

• Q. We know that FDA will take action against a 
product that contains an unapproved drug when the 
level is above FDA’s LOD (limit of detection).  Some 
private labs have LODs that are tighter than 
FDA’s.  What is FDA’s view of a test result that show 
residues that are below FDAs LOD but above the 
private labs LOD.  There is a lot of confusion what 
this means (is there a residue or not) and what 
actions a company should take. 

• A. The Agency bases its actions regarding residues 
of unapproved drugs in aquaculture products on 
testing conducted by FDA labs.  

• Under the Seafood HACCP Plan if a domestic or 
foreign facility’s private lab has discovered an 
aquaculture residue that contains unapproved fish 
drug residues the facility would go by the private 
lab’s results that residues have been identified. 

•  The Facility would need to follow their HACCP 
plan’s corrective actions (21 CFR 123.7(a)). 
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HACCP Controls 



2011 U.S. 
Government 

Accountability 
Office Study 







Seafood HACCP 



Suggested Control Strategies 

Primary Processor Controls 

• On-farm visit 

• Supplier’s certification 

• Records of drug use 

• Drug residue testing 

• Quality assurance program 





Importer Controls 

• Develop and follow written Import 
Verification Procedures: 

• to ensure product processed in 
accordance with requirements of 21 CFR 
123 

• Develop product specifications for all 
imported products that are designed to 
ensure product is not adulterated 
because it may be injurious to health or 
processed in unsanitary conditions 

 

 



• Conduct affirmative steps 

• Regularly inspecting foreign supplier 

• Periodically test product and written 
guarantee 

• Obtain copies of HACCP and sanitation 
monitoring records 

• Other appropriate activities 

• Continuing or lot-by-lot certificate from 
foreign govt or 3rd party 

• Copy of HACCP plan along with written 
guarantee 
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Challenges? 
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Questions? 

Thank you 

lweddig@nfi.org 


