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 Describe the tuna-associated S. serotype 
Bareilly/Nchanga outbreak

 Review the timeline for this outbreak

 Review the steps involved in outbreak 
investigation

 Identify possible areas where steps can be 
taken to improve foodborne illness prevention









 March 1 – 4 Bareilly cases posted by NY State

 March 2 – Conference call – 7 states/cities – epi
pointing toward Japanese restaurant/seafood

 PulseNet search of database showed 68 prior isolates 
of Bareilly – 10 from food, 9 of 10 from seafood

 March  8 – 30 cases, 13 states – many references 
to seafood/sushi, fine tune questionnaire

 March  16 – 61 cases from 15 states, spicy tuna 
emerging as common exposure



 March 20 – FDA tracing back tuna
 March 26 – CDC discussing  doing analytic study
 March 29 – Restaurant sushi order comparison 

study launched
 April 4 – Initial CDC announcement (Marler Clark 

blog posts outbreak).  No convergence on tuna 
traceback.

 April 9 – Preliminary results of analytic study
 April 10 – 4 Nchanga posted by NY state
 April 12 – FDA identified potential common 

source
 April 14 – Press release by FDA



 April 19 – WI has isolates of Bareilly and Nchanga
from same tuna sample

 April 19-24 – Hazard Analysis and Critical Control 
Point (HACCP) inspection of Moon Marine 
Fishery in India

 April 25 – WI, SC, MA, MD, CT, FDA report 
isolation of Salmonella from tuna; some have 
completed PFGE; states report product still being 
served

 April 25-July 26 – cases increase  from 220 to 425

 May 9 – tuna strips recalled



Recall April 13 



 TAT  - symptom onset to upload
 Cluster detection
 Additional tests to further define outbreak –

second enzyme, WGS
 Epidemiologic investigation of cases
 Identification/communication of information 

implicating source
 Traceback/traceforward
 Collection/testing of implicated food
 Communicate information for public/consumers
 Follow-up on recall
 Better labeling/better control of imports



 Onset of symptoms to collection of isolate –

( NY 37 cases) – 4 days (0 days to 3 weeks)

 Isolate date to date received in reference lab – 7 
days

 Received at reference lab until uploaded to 
CDC database – 4 days

 Onset to upload – 15 days



 Streamline processing of isolates

 Compare recent isolates against local database, 
postings, national database

 Embrace decentralized vision of Dr. 
Swaminathan - know what is going on in your 
state!

 Data sharing/Communication with Bureau of 
Communicable Disease Control, Center for 
Environmental Health, Ag and Markets, other 
PulseNet members.  



 Second enzyme – useful for many serotypes 
and patterns.  This pattern quite rare.  BlnI
added a little confidence.  

 MLVA – Useful for many species, serogroups, 
patterns.  

 WGS – Possible future test to help further 
define outbreaks or clonal organisms?
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FDA1142 SAL2910 Shell-on Shrimp Sri Lanka      

FDA1119 SAL2893 Frozen Fish   India        

FDA1120 SAL2896 Crushed Chilis India        

FDA1116 SAL2885 Coriander Powder India        

FDA1210 SAL3153 Clinical NY

FDA1165 SAL2894 Raw Shrimp Vietnam       

FDA1160 SAL0956 Environmental USA         

FDA1164 SAL2887 Sand Goby Fish Vietnam       

FDA1197 SAL3149 Clinical NY

FDA1179 SAL3129 Clinical MD

FDA1113 SAL2880 Frozen Shrimp India        

FDA1205 SAL2923 Babgladeshi Fresh Water Fish (Bacha) Bangladesh     

FDA1192 SAL3133 Clinical US

FDA1154 SAL2436 Feather Meal USA

FDA1203 SAL2921 Frozen Baila   Bangladesh     
FDA1112 SAL2877 Frozen Undeveined Shrimp India        

FDA1118 SAL2891 Coriander Powder India        

FDA1121 SAL2897 Sesame Seed  India        

FDA1126 SAL2906 Ginger Powder India        

FDA1195 SAL3147 Clinical NY

FDA1117 SAL2888 Frozen Shrimp India        

FDA1204 SAL2922 Chili Powder India        

FDA1206 SAL2924 Fish Stomach Vietnam       

FDA1202 SAL2919 Coriander Powder India        

FDA1178 SAL3128 Clinical MD

FDA1188 SAL3141 Clinical NY

FDA1182 SAL3132 Clinical MD
FDA1159 SAL0955 Unknown Environmental USA         

FDA1150 SAL2439 Frog Legs Unknown

FDA1212 SAL3155 Clinical NY

FDA1139 SAL2890 Kheer Mix Pakistan      

FDA1130 SAL2912 Cayenne Pepper  India        

FDA1144 SAL2883 Frozen Whole Tilapia Thailand      

FDA1181 SAL3131 Clinical MD

FDA1143 SAL2920 Lobster Tails Taiwan       

FDA1152 SAL2434 Poultry Meal USA
FDA1149 SAL2438 Nonfat Dry Milk Unknown

FDA1209 SAL3152 Clinical NY
FDA1215 SAL3158 Clinical NY

FDA1156 SAL2892 Irrigation Water USA         

FDA1115 SAL2882 Frozen Raw Peeled Shrimp India        

FDA364 ATCC 9115

FDA1148 SAL2904 Frozen Rock Lobster Tails United Arab Emirates

FDA1175 SAL3125 Clinical MD

FDA1189 SAL3142 Clinical NY

FDA1155 SAL2889 Fresh Cantaloupe USA                 

FDA713 SAL0949 Environmental USA         

FDA1107 SAL2914 Pabda Fish Bangladesh     

FDA1201 SAL2918 Coriander   Bangladesh     

FDA1214 SAL3157 Clinical NY

FDA1191 SAL3144 Clinical NY

FDA1124 SAL2902 Coconut India        

FDA1137 SAL2913 Scallops Indonesia      

FDA1128 SAL2909 Punjabi Cheole Spice India        

FDA1153 SAL2435 Poultry Feather Meal USA

FDA1140 SAL2895 Red Chili Powder Pakistan      
FDA1147 SAL2886 Fennel Seeds United Arab Emirates

FDA1161 SAL2876 Whisker Fish Vietnam       

FDA1146 SAL2903 Hilsa Fish  Thailand      

FDA1145 SAL2898 Chili Powder Thailand      

FDA1123 SAL2901 Sesame Seeds India        

FDA1187 SAL3140 Clinical NY

FDA1186 SAL3139 Clinical NY

FDA1200 SAL2917 Cumin Powder India        

FDA1194 SAL3146 Clinical NY

FDA1132 SAL2916 Shrimp India        

FDA1163 SAL2879 Frozen Raw Esomus Swaison Whole   Vietnam       

FDA1131 SAL2915 Frozen Rohu Rish India        

FDA1127 SAL2907 Shrimp India        

FDA1199 SAL3151 Clinical NY

FDA1207 SAL2925 Chili Powder India        

FDA1157 SAL2908 Ground Red Pepper USA         

FDA1176 SAL3126 Clinical MD

FDA1129 SAL2911 Organic Black Pepper India        

FDA1180 SAL3130 Clinical MD

FDA1114 SAL2881 Frozen Raw Shrimp India        

FDA1196 SAL3148 Clinical NY

FDA1177 SAL3127 Clinical MD

FDA1198 SAL3150 Clinical NY

FDA1213 SAL3156 Clinical NY

FDA1141 SAL2884 Frozen Crab with Claws  Sri Lanka      

FDA1193 SAL3145 Clinical NY

FDA1190 SAL3143 Clinical NY
FDA1211 SAL3154 Clinical NY

FDA1138 SAL2900 Coriander Mexico       

FDA1125 SAL2905 Turmeric Powder India        
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 Complete food histories in a timely manner

 Identify clusters of cases from 
restaurants/stores

 Identify good historians

 Standardized questionnaire

 Communication of data 

 Compilation of data 



 March 20 – FDA tracing back tuna

 April 12 – potential common source

 Can there be sharing  (informal, confidential) of 
information so that directed sampling can be 
done by laboratories?

3 weeks



 Challenges – complex food i.e., many 
ingredients

 Consumers frequently eat multiple 

types of sushi

 Lack of accurate records at point of service

 Lack of consistent product description

 Lack of product labeling

 Many records to examine

 Communication of progress would be helpful 
to expedite investigation



 Foods can be complex and consumers 
frequently eat multiple types of sushi, so need 
to narrow down what food to test

 Restaurant clusters  and good historians 
valuable

 Salmonella isolation takes a couple of days –
very fast and definitive

 Encourage food testing because it can “solve” 
the outbreak very quickly



 Is the product out of commerce?

 Have the point of service providers received 
adequate communication?

 Language barrier issues 

 Did the restaurant serve this product?

 Did the restaurant serve this brand of product?



 Product not labeled consistently

 Inspection revealed several HACCP 
deficiencies (controls for histamine, 

controls for C. botulinum, monitoring for 
temperature on vessels).  

 In addition, water and ice which came into contact 
with fish during processing were dirty.   

 Broken and cracked tiles  in floor and ceiling,  
product residue on the ceiling.



 CDC  and FDA websites posted information.

 In the face of an ongoing outbreak, especially if 
the product is not clearly labeled and removal 
from the point of service is difficult to 
guarantee ….. it is important to communicate 
to the public that  there is a current outbreak 
associated with  Nakaochi Scrape tuna. 

 “The consumer should take precautions…”



 Tuna (Nakaochi Scrape) was identified as 
source of S. serotype Bareilly/Nchanga
outbreak

 Voluntary recall of scrape tuna and tuna strips 
resulted 

 TAT for onset date to upload good but it could 

be shortened

 Rapid and complete food histories are critical 

for identification of food item, traceback, and 

selection of food for testing



 Information to direct food testing would 

expedite identification of source 

 Follow-up to make sure contaminated product 

is removed from commerce

 Communication to public is important so that 

“consumers should (can) take precautions”





 Acknowledgements
 PFGE lab – Deb Baker, Lisa Thompson, Amy Saylors

 Enteric Lab – Tim Root, Leeanna Armstrong, Charlie 
MacGowan

 Directors - Kim Musser, Nellie Dumas

 Bureau of Communicable Disease Control –
Madhu Anand, Kadri Ajileye, Andie Newman, Team 
Cluster Buster

 Center for Environmental Health – David Nicholas, 
Darby Greco


