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We would like to take this opportunity to publicly comment on the FDA risk assessment regarding use of 
virginiamycin in food animals and the potential impact on streptogramin-resistant E. fuecium infections in 
humans. We commend the FDA for attempting to quantify the human risks associated with virginiamycin use. 
However, we are concerned that one of the assumptions in the risk assessment model may underestimate the 
true risk for humans. In particular, we believe the FDA estimate of 10% may underestimate the actual 
proportion of streptogramin resistant E. fuecium (SREF) that originates in the food supply (section 6.3.4). 

Since mid-2002 we have been conducting an epidemiologic study to assess transfer of streptogramin resistance 
(and resistance determinants) through the food supply. This research has been funded by the Centers for Disease 
Control and Prevention. The study design included a cross-sectional survey of people admitted to community 
hospitals in four Midwestern cities, with collection of rectal swabs for detection of E. fuecium. All enrollments 
were completed within 36 hours after hospital admission to ensure that fecal flora represented community 
carriage rather than nosocomial organisms. Each participant completed a detailed interview regarding diet and 
poultry exposures. Representative E. fuecium isolates were assessed for susceptibility to quinupristin- 
dalfopristin (QD) by E test, and genetic factors associated with streptogramin resistance (e.g., vatD, vatE, 
ermB) were identified using PCR and sequencing. The same evaluations were performed on stool samples 
provided by a group of vegetarians who had not consumed poultry for at least one year. 

To assess streptogramin-resistant E. fuecium in the food supply, we also sampled retail poultry from typical 
grocery stores and alternative retail outlets (such as food co-ops and natural/organic food stores) where many of 
the poultry products were labeled as nonantibiotic-fed. Carcass washes were performed for isolation of E. 
fuecium. Table 1 shows results of initial QD susceptibility testing for representative E. fuecium isolates found in 
humans and poultry products. 
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Table 1. Quinupristindalfopristin (QD) susceptibility and genetic markers in Enterococcusfuecium isolated 
from different ecologic sources. Each observation pertains to a single person or poultry carcass colonized with 
E. fuecium. NCCLS breakpoints were used to define QD susceptibility. 

Group 

Hospital recruits 
(n=105) 

Vegetarians (n=65) 

Typical retail poultry 
(n=77) 

Alternative retail 
poultry (n=23) 

Initial QD Susceptibility (E test) Resistance Genes 

Sensitive Intermediate Resistant vatE ermB 
No. (%) No. (%) No. (%) No. (%) No. (%) 

25 (24) 80 (76) 0 40 (38) 9 (9) 

8 (12) 57 (88) 0 0 0 

11(14) 23 (30) 43 (56) 36 (47) 31 (40) 

11 (48) 9 (39) 3 (13) 3 (13) 2 (9) 

The difference in the prevalence of vatE is striking when the hospital recruits (with high levels of poultry 
exposure) are compared with the vegetarians. However, neither group carried E. fuecium with streptogramin 
resistance by E test. We performed additional tests to determine if QD resistance could be induced by pre- 
exposing isolates to subtherapeutic levels of virginiamycin (0.25 pg/rnL for 24 hours). As described in the 
attached abstract and poster (presented at ICAAC 2004), preexposure to virginiamycin led to QD resistance in 
a substantial proportion of human isolates, and the inducible streptogramin resistance was strongly associated 
with the presence of vatE (pc.001). None of the E. fuecium isolates from vegetarians could be induced to the 
resistant phenotype. 

For the analysis of epidemiologic risk factors in humans, we focused on two outcomes of interest: 1) presence 
or absence of vatE, and 2) presence or absence of QD resistant E. fuecium (MIC 24 pg/mL) after low-dose 
virginiamycin pre-exposure (inducible resistance). Results were stratified by the presence or absence of 
antibiotic use in the month before enrollment, since recent antibiotic use was found to modify the effect of 
poultry exposures. In particular, poultry exposures were associated with streptogramin resistance determinants 
only in people who did not use antibiotics in the past month. 

For people without recent antibiotic exposure, touching raw poultry and higher levels of poultry consumption 
(above the median) were associated with a higher prevalence ratios for vatE-containing E. fuecium and 
inducible streptogramin resistance, although the results were not statistically significant when the analysis was 
limited to hospital recruits. The association was much stronger when the analysis was performed using both 
hospital recruits and vegetarians who were colonized with E. fuecium. The prevalence of vatE-containing E. 
fuecium was 29.2% in persons who had touched raw poultry in the past month, and 6.0% in those who had not 
(prevalence ratio 4.84, 95% confidence interval [CI] 1.69, 13.9). The prevalence of vatE-containing E. fuecium 
was 40.0% in persons with a high level of poultry consumption (above the median for hospital recruits) and 
4.5% in those with a low level of poultry consumption (prevalence ratio 8.9,95% CI 2.97,26.7). 

Our results suggest that both touching raw poultry and poultry consumption are risk factors for carriage of E. 
fuecium containing vatE. As shown in the table, we also found that vatE was common in E. fuecium isolated 
from typical retail poultry, supporting the potential for foodborne transmission of this resistance determinant. 
This is also consistent with the complete absence of vatE in E. fuecium isolates from vegetarians, and the low 
prevalence in alternative retail poultry with reduced exposure to antibiotic growth promoters. 

Our data suggest that streptogramin resistance determinants can be acquired through the food supply. Our study 
was not designed to determine if the risk of a clinical SREF infection is increased by the presence of vatE- 
containing E. fuecium in the gastrointestinal tract. As noted in the FDA risk assessment, there are other 



unknown mechanisms of streptogramin resistance, and their potential for transmission through the food supply 
has also not been defined. However, we are concerned about the potential risk, particularly if QD use increases 
in hospitals, leading to greater selection pressure for streptogramin resistance. 

In the proposed FDA risk assessment model, a 10% probability of origination in food pathways was selected 
based on limited data published by Willems et al (J Infect Dis 2000; 182:816-23). Our findings provide 
additional information to support a higher estimate. The proposed model uses a triangular distribution between 
0% and 20%, peaking at 10%. A more conservative approach would be to use a distribution between 0% and 
50%, peaking at 25%. 

We are currently completing final multivariable analyses for this study, and results will be submitted for 
presentation and publication in the near future. In the meantime, we would be happy to discuss our methods and 
results with FDA staff in more detail. 

Sincerely, 

Edward Belongia, MD 
Marshfield Clinic Research Foundation 

Amy Kieke, PhD 
Marshfield Clinic Research Foundation 

Mark Borchardt, PhD Kirk Smith, DVM, PhD 
Marshfield Clinic Research Foundation Minnesota Department of Health 

cc: 
J. Todd Weber, MD, Centers for Disease Control and Prevention 
Fred Angulo, DVM, PhD, Centers for Disease Control and Prevention 
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