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MAJOR ARTICLE
[bookmark: bookmark0]Foodborne Outbreak of Group A Streptococcus Pharyngitis Associated With a High School Dance Team Banquet—Minnesota, 2012
Sarah K. Kemble,1,4 Amy Westbrook,1 Ruth Lynfield,1 April Bogard,1 Nicole Koktavy,1 Kelly Gall,2 Victoria Lappi,2
Aaron S. DeVries,1 Edward Kaplan,3 and Kirk E. Smith1
Minnesota Department of Health, Minnesota Department of Health Public Health Laboratory, Saint Paul,3 Department of Pediatrics, University of Minnesota Medical School, Minneapolis; and 4 Epidemic Intelligence Service, Centers for Disease Control and Prevention, Atlanta, Georgia
Background. On 20 March 2012, the Minnesota Department of Health (MDH) was notified of multiple Facebook postings suggestive of a foodborne outbreak of Group A Streptococcus (GAS) pharyngitis occurring among attendees of a high school dance team banquet. An investigation was initiated.
Methods. Associations between GAS pharyngitis and specific food items were assessed among banquet attendees. Pharyngeal swabs were performed on attendees, household contacts, and food workers. Patient GAS isolates from clinical laboratories were also obtained. Pharyngeal and food specimens were cultured for GAS by the MDH Public Health Laboratory. Isolates were further characterized by pulsed-field gel electrophoresis (PFGE) and emm typing.
Results. Among 63 persons who consumed banquet food, 18 primary illnesses occurred, yielding an attack rate of 29%. Although no food or beverage items were significantly associated with illness, pasta consumption yielded the highest relative risk (risk ratio, 3.56; 95% confidence interval, .25-50.6). GAS colonies with indistinguishable PFGE patterns corresponding to emm subtype 1.0 were isolated from 5 patients and from leftover pasta. The pasta was prepared at home by a dance team member parent; both parent and child reported GAS pharyngitis episodes 3 weeks before the banquet.
Conclusions. In this foodborne outbreak of GAS pharyngitis, pasta was implicated as the vehicle. Recognition of foodborne GAS illness is challenging because transmission is typically assumed to occur by respiratory spread; foodborne transmission should be considered when clusters of GAS pharyngitis patients are encountered. DNA-based typing can reveal potentially epidemiologically related isolates during GAS disease outbreaks and facilitate understanding and control of GAS disease.
Keywords. Streptococcus pyogenes; pharyngitis; foodborne diseases; pulsed-field gel electrophoresis; social media.
Before the advent of pasteurization and adequate refrigeration, foodborne transmission of group A Streptococcus (GAS) pharyngitis was common, particularly in association with raw milk consumption [1-3]. Although infrequently reported, foodborne GAS pharyngitis outbreaks
still occur [4-6], usually because of food contamination by food service workers during preparation [5], Detection of foodborne GAS outbreaks can be difficult because spread of disease most often appears to occur by respiratory routes. A sudden clustering of acute sore throat illnesses within a community can indicate possible foodborne transmission.
On 20 March 2012, the Minnesota Department of Health (MDH) was notified of a suspected outbreak of GAS pharyngitis among attendees of a banquet held for an all-female high school dance team on 16 March. The complainant, a parent of a child on the dance team, reported that, according to the team’s Facebook page, >17 banquet attendees became ill with strep throat <3
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days after the banquet. Posts to the page had begun to accumulate within 1-2 days after the banquet, describing strep throat illnesses (some confirmed by rapid strep tests) occurring among dance team members and their family members who had attended the banquet. Because of suspicion for foodborne transmission, an investigation was initiated.
[bookmark: bookmark2]METHODS
Epidemiologic Investigation
A menu of items served at the banquet and a list of attendees were obtained. All attendees and their household contacts were interviewed by telephone regarding illness and foods and beverages consumed. Additional attendees not on the list provided were identified among household contacts and by asking about meal companions. During interviews, a potluck meal for the dance team held the night before the banquet was identified as a second possible exposure event. Food and beverage consumption at this event was also determined. Male high school classmates who were invited to the potluck (but who did not attend the banquet) were identified and were also interviewed. A relrospective cohort study of dancers, family members, and male classmates was conducted to determine whether illness was associated with a particular event. Because the banquet was subsequently determined to be the likely cause of the outbreak, a second cohort study was conducted among banquet attendees only to assess the relative risk for illness associated with specific food items.
A case of GAS pharyngitis was defined as an illness with onset during 16-21 March consisting of sore throat and a positive GAS rapid antigen detection test or pharyngeal culture, or sore throat and fever in the absence of cough or coryza in a person not tested for GAS. To limit our analysis to cases most likely caused by the initial exposure and not respiratory transmission, primary cases were defined as GAS illnesses with onset including and up to 1 day after the earliest illness onset within the household.
Associations between illness and specific food items were assessed by using the χ2 test and Cochran-Mantel-Haenszel statistics. P values were calculated by using Fisher exact test; P values <.05 were considered statistically significant.
Microbiologic Investigation
The majority of symptomatic attendees were initially tested and treated for GAS by local clinical providers. Rapid antigen detection GAS test kits varied according to clinical provider; a majority of tests were performed by using Quidel QuickVue Strep A kits (Quidel Corporation, San Diego, California). GAS isolates cultured from patient specimens by clinical laboratories were sent to the MDH Public Health Laboratory (PHL). These specimens included reflex cultures performed after negative rapid tests, as well as confirmatory cultures after positive rapid tests performed by selected clinical providers in response to MDH’s request. In addition, MDH staff performed pharyngeal swabs on attendees, household contacts, and workers involved in food preparation of items purchased from a local restaurant. Swabs were performed regardless of symptoms and only for persons not already taking antibiotics. Pharyngeal swabs were also performed on 2 male classmates who reported sore throat. Leftover frozen food items were collected 1 week after the banquet. Pharyngeal and food specimens were inoculated onto sheep blood agar plates at PHL. After 24 hours of incubation, GAS was identified according to colony morphology, ß-hemolysis, bacitracin susceptibility, and latex agglutination with specific antisera Streptocard Acid Latex Test Kit (Becton Dickinson and Co, Franklin Lakes, New Jersey). GAS isolates were further characterized by pulsed-field gel electrophoresis (PFGE) by using SmaI and previously established methods, with the exception that an Enterococcus isolate was used as the standard [7], Because no standardized system for PFGE pattern naming exists for GAS, PFGE pattern names were assigned by PHL. Emm typing (direct sequencing of the emm gene encoding the cell surface M protein) of the outbreak strain was performed by the Centers for Disease Control and Prevention (CDC) Streptococcus Laboratory (methodology described on the CDC website: http://www.cdc.gov/ncidod/biotech/strep/m-proteingene_typing.htm, accessed 9 June 2013).
[bookmark: bookmark4]RESULTS
Although banquet coordinators were unsure of the total number of attendees, after exhaustive follow-up with household contacts and meal companions, we estimate that nearly all banquet attendees, >90% of household contacts who did not attend the banquet, and all male classmate contacts who attended the potluck were interviewed, resulting in 100 persons being interviewed. Of these, 78 attended or were household contacts of a person who attended the banquet (58 attended the banquet; 5 did not attend but ate banquet leftovers; and 15 did not attend or eat leftovers but were banquet attendees’ household contacts), and 22 were male classmates who attended the potluck the night before, but did not attend the banquet or live in the same household as a banquet attendee. Seventy persons had laboratory determination of GAS status, either by a clinical provider or by MDH. (Throat culture was not performed on 20 asymptomatic male classmates and 10 asymptomatic household contacts who were unavailable for testing.) Among 91 persons asked about the potluck, 65 reported eating at the potluck, including 22 male classmates. Two male classmates reported sore throat, with onset dates of 21 March and 22 March, but each tested negative for GAS by pharyngeal culture performed 1 day after symptom onset.
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Twenty-one persons met the case definition for GAS pharyngitis, of whom 18 met the primary case definition (Figure 1). With the exception of 1 secondary case, all cases were laboratory-confirmed (15 by rapid test only, 1 by culture only, and 4 by rapid test and culture). Food consumption from the banquet was associated with illness, whereas eating at the potluck was not associated with illness (Table 1). All primary case patients ate food from the banquet, and 5 did not eat at the potluck. The remainder of the investigation was focused on the banquet event.
Items served at the banquet included pasta, sauces, salad, breadsticks, cake, lemonade, coffee, soda, and water. Marinara sauce, tomato sauce, Alfredo sauce, salad, and breadsticks were purchased from a restaurant (restaurant A). Pasta was prepared at home by a dance team member parent. Multiple parents were involved in set-up at the hotel where the event was held. Hotel staff provided water pitchers, plates, and silverware.
Among 63 persons who consumed banquet food (58 attendees and 5 who ate leftovers), 18 primary cases occurred, yield-ing a primary attack rate of 29%. Four pharyngeal GAS isolates from primary cases were received by PHL, all of which were indistinguishable by PFGE (MDH pattern GA-3). A representative isolate tested by the CDC’s Streptococcus Laboratory was emm subtype 1.0. Three attendees who met the case definition but had onset dates > 1 day after the first illness onset in the household were classified as secondary cases (Figure 1), although it was noted that these patients had also consumed banquet food.
In addition to the 18 primary cases and 3 secondary cases, 1 attendee did not report symptoms but did have a positive pharyngeal culture for GAS with a PFGE pattern indistinguishable from the outbreak strain. Another attendee with atypical symptoms (cough, runny nose, and swollen glands in the absence of sore throat) had a positive culture for GAS that differed by PFGE from the outbreak strain by 2 bands (Figure 2, patient 6) but had the outbreak emm subtype. These 2 attendees did not meet symptom criteria for the case definition for GAS pharyngitis but were considered to have GAS colonization associated with the outbreak. Another attendee tested positive for GAS by rapid test on 19 March, but did not meet the case definition because symptom onset occurred on 8 March, preceding the banquet event. No one in this person’s household was involved in food preparation.
Initially puzzling was a positive GAS pharyngeal culture from a household contact of a GAS-negative dancer. No one else in this household tested positive for GAS. This person had eaten leftover marinara sauce from the banquet, but not leftover pasta, and denied any ill contacts. PFGE pattern analysis revealed this isolate to be markedly different from the outbreak strain (Figure 2, patient 7), leading us to conclude that this household contact had coincidental GAS colonization and was not associated with the outbreak.
Among 18 primary illnesses, patients’ median age was 16.5 years (range, 8-53 years), and 16 (89%) were female. Nine
[image: Bar graph showing the number of cases of Streptococcus pyogenes from February to March. Description to follow.]
Figcaption Begin:
Figure 1. Epidemic curve of Streptococcus pyogenes pharyngitis associated with a high school dance team banquet—Minnesota, 2012 (n = 21). One secondary patient with illness onset on 20 March had symptoms consistent with the case definition, but the illness was not laboratory-confirmed. All other primary and secondary cases were confirmed positive for group A Streptococcus (GAS) by rapid test or pharyngeal culture. A parent who had prepared food for the banquet reported previous illness onset on 22 February and had a positive rapid antigen detection test for GAS at that time, as did 1 child in the household. Each had a second onset of GAS pharyngitis during the outbreak period (the child on 17 March and the parent on 19 March), and are included in the epidemic curve as a primary and a secondary case, respectively.
Figcaption End.
The bar graph displays the frequency of Streptococcus pyogenes from February 22 to March 21 in 2012. The X axis displays the days of the month in February and March and the Y axis displays the number of cases. The initial illness onset in the food preparer was on February 22. The first bar in the bar graph starts on March16, when the banquet occurred. The number of cases in the bar graph are displayed in a table below.
	Day
	Number of Cases

	March 16
	1

	March 17
	6

	March 18
	8

	March 19
	5 (2 secondary cases)

	March 20
	1 (secondary cases)
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primary cases (50%) occurred among dancers aged 14-17 years, 7 (39%) among parents or coaches aged >25 year's, and 2 (11%) among siblings aged <14 year's. Median incubation period was 39 hours (range, 5-68 hours), and median duration of illness was 62 hours (range, 43-102 hours). Symptoms reported included sore throat in 18 of 18 (100%), swollen glands in 14 of 17 (82%), and self-reported fever in 11 of 17 (65%) patients (1 respondent did not provide answers to all questions). When asked about symptoms typically considered to be negative indicators of GAS pharyngitis, 5 of 17 (29%) patients reported cough, and 5 of 18 (28%) reported coryza. Including both primary and secondary cases, 9 of 21 (43%) patients sought care in an emergency department, and 12 of 21 (57%) sought care in an urgent care or office setting. No suppurative or nonsuppurative sequelae were reported.
No food or beverage items were significantly associated with illness (Table 1). However, all patients had consumed pasta, and pasta consumption yielded the highest relative risk. GAS with MDH PFGE pattern GA-3 was isolated from 1 of 2 samples of leftover cooked pasta (without sauce) collected from a household in which all but 1 resident had negative pharyngeal cultures. The household member with GAS pharyngitis did not attend or prepare food for the banquet, but ate leftover pasta and marinara sauce and became symptomatic 2 days later. GAS was not found in leftover marinara sauce or tomato sauce. The Alfredo sauce was not available for testing. Pharyngeal swabs collected from the 2 food workers who prepared food purchased from restaurant A were GAS-culture-negative.
The parent who prepared the pasta reported an episode of pharyngitis 3 weeks before the banquet. A child in the same household also had been ill with pharyngitis at approximately the same time. Each had tested positive for GAS by rapid antigen detection test and had received penicillin and amoxicillin, respectively. Each reported a second onset of symptoms after the banquet and again tested positive for GAS by rapid test. The parent had cooked the pasta at home in batches 2 days before the banquet, and cooled each batch by rinsing with cold water and then refrigerating in aluminum pans. After the pasta was cooled, the parent transferred it to 16-gallon resealable bags for storage in the home refrigerator. Gloves were used throughout pasta cooking and cooling. Four hours before the event, while still at home, the parent emptied several bags of
Caption Begin:
Table 1. Risk for Illness Among Banquet and Potluck Attendees, By Exposure—Minnesota, 2012
Caption End.
	Exposure
	0$
	Exposed No. of Persons
	Exposed  No. IIIa
	Exposed  AR (%)
	Not Exposed No. of Persons
	Not Exposed No. IIIa
	Not Exposed  AR (%)
	RR (95% Cl)
	PValue

	Potluckb
	EMPTY
	61
	12
	20
	24
	5
	21
	.94 (.37-2.39)
	1.00

	Banquet
	EMPTY
	56c
	18
	32c
	37
	0
	0
	24.7 (1.53-397)
	<.001

	10^ Specific banquet items consumedd
	^ Pasta
	51
	18
	35
	4
	0
	0
	3.56 (.25-50.6)
	.29

	
	^ Alfredo sauce
	30
	12
	40
	24
	6
	25
	1.60 (.70-3.63)
	.38

	
	^ Marinara sauce
	21
	6
	29
	21
	7
	33
	.86 (.35-2.12)
	1.00

	
	^ Tomato sauce
	5
	0
	0
	32
	11
	34
	.24 (.02-3.54)
	.29

	
	^ Salad
	38
	12
	32
	17
	6
	35
	.89 (.40-1.98)
	1.00

	
	^ Breadsticks
	47
	17
	36
	7
	1
	14
	2.53 (.40-16.2)
	.40

	
	^ Cake
	36
	9
	25
	19
	9
	47
	.53 (.24-1.10)
	.13

	
	^ Lemonade
	14
	6
	43
	38
	11
	29
	1.48 (.68-3.24)
	.51

	
	^ Soda
	25
	5
	20
	28
	12
	43
	.47 (.19-1.14)
	.09

	
	^ Water
	37
	11
	30
	17
	6
	35
	.84 (.37-1.90)
	.76


Footer Begin:
10%Where zero cells are present, risk ratio was calculated by adding 0.5 to each cell in the 2x2 table.
Abbreviations: AR, attack rate; Cl, confidence interval; RR, risk ratio.
a No. Ill = persons with illness with onset during 16-21 March, consisting of sore throat and a positive group A Streptococcus (GAS) rapid test or pharyngeal culture, and with illness onset occurring <1 day of the earliest illness onset within the household, referred to as primary cases in the text. Three persons classified as secondary cases and 4 persons with positive pharyngeal culture for GAS accompanied by no or atypical symptoms (precluding assignment of an onset date) were excluded from the risk factor analysis.
b The potluck was identified as a potential exposure event shortly after the start of the investigation. Not all persons interviewed prior to knowledge of the potluck event were available for reinterview. Therefore, of 100 persons interviewed, 91 were asked about the potluck. Six persons asked about the potluck were excluded because of classification as a secondary case or positive pharyngeal culture for GAS with no or atypical symptoms.
c Of 100 persons interviewed, 63 persons consumed banquet food (58 attendees and 5 who ate leftovers); 7 were excluded from the risk factor analysis because of classification as a secondary case or positive pharyngeal culture for GAS with no or atypical symptoms, leaving 56 "exposed" to the banquet in this analysis. This accounts for the difference in denominator and attack rate (32%) in this table compared to the primary attack rate (29%) reported in the text.
d Totals do not add up to the same numbers in each line because of missing data.
Footer End.
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cooked pasta into 2 electric roasting pans set to 160°F and reheated the pasta. The roasting pans were transported to the hotel 2 hours before the event, where they were again plugged in. The pasta was served buffet-style in the same pans alongside sauces purchased from restaurant A.
MDH staff confirmed that all persons with GAS pharyngitis had been treated with antibiotics, and persons who did not meet the case definition for pharyngitis but had pharyngeal cultures positive for GAS infections were contacted and advised to seek antibiotic treatment through their medical provider.
[bookmark: bookmark6]DISCUSSION
Findings in support of foodborne transmission of GAS pharyngitis as the cause of this outbreak include an epidemic curve indicative of a point source, elevated relative risk for illness associated with pasta consumption, isolation of GAS of indistinguishable PFGE pattern from the pasta and from persons associated with the outbreak, and apparent transmission through leftover food. Also, the observed incubation periods were shorter than the 2-to 5-day incubation periods typical of respiratory transmission of GAS pharyngitis, but consistent with those reported in previous GAS foodborne outbreaks [5, 8-10].
We suspect that the pasta was contaminated during preparation, with recent GAS infection in the food preparer providing the most plausible mechanism for contamination. Although salads, milk, eggs, and meats have been cited as common vehicles for foodborne transmission of GAS infection [8, 11-13], pasta has also been implicated, particularly when cooked >1 day before consumption [5, 6]. Nasopharyngeal carriage of GAS can occur following treatment [14, 15], and foodborne transmission of GAS pharyngitis by asymptomatic food service workers with nasopharyngeal carriage has been reported [12, 16, 17]. Although the food preparer in our investigation reported glove use, whether gloves provide adequate protection against a respiratory pathogen, for which inoculation might occur as easily by airborne droplets as by hand contact, is unclear. Opportunities for inoculation and incubation likely existed during cooling, storage, and reheating of the pasta. Reheating a substantial volume of pasta could have provided an excellent growth environment for GAS, because heating likely occurred unevenly and GAS is known to grow rapidly in this type of medium at temperatures of 20°-37°C (68°-98°F) [18]. The final reheating temperature of the pasta was unknown and might not have been sufficient to kill the organism. Higher pasta-specific attack rates reported in previous investigations of pasta-associated GAS outbreaks by Falkenhorst et al [5] (68%) and Farley et al [6] (50%) compared to the 35% pasta-specific attack rate observed in our investigation could be attributable to differences in mechanism of contamination and total inoculum. Food workers in both of the previous investigations were noted to have open hand wounds and did not use gloves during preparation. Moreover, in our investigation, it was not clear-whether both pans of pasta served at the event were subjected to the same level of inoculum.
Foodborne transmission of GAS likely occurs more frequently than recognized, but might go undetected because clustering of sore throat among family members and close contacts is not perceived as foodborne and therefore is not reported. In this instance, social media played a critical role in bringing the outbreak to the attention of an affected parent, who then notified the health department. Although MDH did not access the team Facebook page directly, it is of interest that initial estimates of the number of ill persons and timing of the epidemic peak based on Facebook postings described by the complainant were similar to the findings of our formal outbreak investigation, and provided such information in real time. Social media likely contributed to early suspicion of a foodborne outbreak, thereby facilitating high survey response rates and acquisition of samples for molecular typing. However, social media were less useful than formal survey methods for implicating specific food items, largely because of the unstructured nature of the electronic postings. More formalized use of social media for disease surveillance and outbreak investigation has the potential to benefit public health in appropriately selected circumstances.
[image: PFGE analysis of 7 patients and pasta that  had been infected by Streptococcus. Description to follow.]
Figcaption Begin:
Figure 2. Pulsed-field gel electrophoresis (PFGE) pattern analysis of patient and food specimens—Minnesota, 2012. PFGE was performed on group A Streptococcus (GAS) isolates from 7 patient pharyngeal swab specimens and an isolate from pasta left over from the banquet. Two isolates from patient 1 and 1 isolate each from patients 2-7 were analyzed. PFGE patterns for isolates from patients 1-5 and the leftover pasta were indistinguishable and were designated as Minnesota Department of Health pattern GA-3. The isolate from patient 6, designated as GA-570, differed from the outbreak strain by 2 bands. Patient 6 resided in the same household as patient 4 (a primary case) and reported onset of cough, coryza, and swollen glands 1 day after patient 4's illness onset and 2 days after eating at the banquet. Patient 7, an asymptomatic household contact of 1 of the dancers, had no exposure to the implicated pasta and reported no ill contacts. The PFGE pattern of this patient's isolate differed markedly from the outbreak strain. Isolates from the parent and child from the household where the pasta was prepared were not available for analysis.
Figcaption End.
9 rows are labled thus: 1) Patient 1a GA3, 2) Patient 1b GA3, 3) Patient 2 GA3, 4) Patient 3 GA3, 5) Patient 4 GA3, 6) Patient 5 GA3, 7) Pasta, 8) Patient 6 GA570, 9) Patient 7 GA52. Each row has about 10 bands. The first 7 rows (Patients 1-6 and pasta) have the same band patterns. The bands for Patient 6 are slightly different than the bands for Patients 1-5 and pasta. The bands for Patient 7 are significantly different than the bands for  Patients 1-5 and pasta.
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The MDH GA-3 PFGE strain identified as the cause of this GAS outbreak is the most common circulating strain isolated from cases of invasive GAS infection identified through surveillance in Minnesota during the past 5 years (MDH, unpublished data, 2007-2012). Of 88 invasive GA-3 Minnesota isolates on which emm typing has been performed, all were emm type 1 (all emm subtype 1.0 in 30 isolates for which subtyping was performed). PFGE pattern analysis has been observed to be more discriminatory than emm typing in certain situations [19-22], and thus could be useful for determining relatedness of potential outbreak cases. However, a standardized PFGE subtype nomenclature is yet to be established, and potential clinical and epidemiologic correlates of PFGE patterns explored. The epidemiology of particular emm types is better understood. Emm type 1 is highly prevalent throughout a wide geographic range, with especially high documentation in Europe and North America [19, 23-26], and has been associated with invasive disease in previous studies [23, 27, 28]. Recurrence of pharyngitis with isolation of the same emm type and PFGE pattern from initial and recurrent onset specimens has been documented, typically <4 weeks after initial illness onset [20]. Potential causes of recurrence include antibiotic resistance (to macrolide antibiotics), deficient adherence to the prescribed antibiotic regimen, copathogenicity with [3-lactamase-producing bacteria [29], eradication of protective normal pharyngeal flora [29], or host-dependent factors [30, 31]. Reinfection with GAS of the same strain or other strains can also occur.
This study had several limitations. Because attendees were interviewed 5-13 days after the banquet and after all attendees were aware of a suspected outbreak event, illness onset dates and food items consumed could have been subject to recall bias. Contamination of the pasta at the event by an attendee other than the food preparer cannot be ruled out given the buffet-style setup and the possibility of undiagnosed GAS infection among other attendees before the event. However, this scenario is less likely to provide sufficient time for GAS growth in the pasta to result in an inoculum that would account for the observed attack rate. Finally, we were unable to definitively link the GAS strain from the parent and child from the household in which the pasta was prepared to other outbreak isolates, or to distinguish between recurrence and reinfection in these cases, because each had been tested only by rapid antigen detection.
In conclusion, this was a foodborne outbreak of GAS pharyngitis in which pasta was implicated as the vehicle. Clinicians and public health practitioners should consider a foodborne route of transmission when they encounter a cluster of patients with GAS pharyngitis. Outside of formal healthcare settings, social media will likely play an increasing role in outbreak identification. This can be a boon to public health practitioners if the potential of social media to aid in epidemiologic investigations is recognized along with its limitations. After a GAS outbreak is identified,
isolation and typing of the outbreak strain can enhance understanding of the epidemiology and control of GAS disease. A variety of molecular methods are available for characterization of GAS, increasing our capacity to confirm epidemiologic links and to identify clinicopathologic correlates of particular strains.
[bookmark: bookmark8]Notes
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