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Short Papers and Notes 

Shellfish-Associated Enteric Virus Illness in the 
United States, 1934-l 984’ 

ABSTRACT: The regulation of shellfish and their grow- 
ing waters is based on total and fecal coliform standards. 
Application of these standards has reduced the incidence of 
shellfish-borne bacterial illnesses in humans, but outbreaks 
of viral diseases, such as hepatitis A, Norwalk illness, and 
viral gastroenteritis, prevail. Hepatitis A virus contributed 
to 1,395 cases of shellfish-associated illness since 1961. An 
additional 6,049 cases of shellfish-associated gastroenteritis 
were reported over the past 50 years, 75% of which (4,609 
cases) occurred since 1980. The alarming rate of disease out- 
breaks during the past 5 years may further increase as better 
reporting practices are initiated by health professionals and 
state and federal agencies. Actions necessary to reduce the 
incidence of shellfish-associated viral illness include devel- 
opment of methods for detecting viral pathogens in shellfish 
and harvest waters, correlation of levels of viral pathogens 
with potential viral and bacterial indicators, and acceleration 
of field monitoring and enforcement efforts. 

Sewage contamination of coastal waters constitutes a poten- 
tial threat to the consumer of raw, molluscan bivalves. Under 
favorable hydrographic conditions, oysters and clams, the pri- 
mary commercial molluscan shellfish, can filter contaminants 
from polluted water and concentrate them within their edible 
tissues. Among the various forms of shellfish contaminants, i.e., 
heavy metals, pesticides, petroleum hydrocarbons, radionu- 
elides, biotoxins, and microbes, bacterial and viral pathogens 
have received the most attention. The infectious nature of mi- 
crobial pathogens dictates that they infect not only the consum- 
er of contaminated shellfish, but also secondary contacts who 
are often far removed from the source of the outbreak. In 
contrast, the other contaminants primarily affect the individual 
who consumes the tainted food. 

Currently, regulation of shellfish and their growing-waters is 
based on total or fecal coliform bacterial standards (United 
States Public Health Service 1965). The standards were devel- 
oped as an outgrowth of a 1925 Conference on Shellfish Pol- 
lution (Frost 1925) in an effort to reduce the incidence of oyster- 
borne typhoid fever. These standards are predicated on the 
concept that coliforms are found in sewage and that the detec- 
tion of coliforms in shellfish and growing waters signifies the 
possible presence of other human pathogens. More recently, 
the fecal coliform standard has gained wider acceptance as a 
more reliable indicator of fecal pollution than the total coliform 
standard. 

Monitoring for coliforms coupled with improved shellfish san- 
itation and handling practices led to the virtual irradication of 
shellfish-associated cholera and typhoid fever in the United 
States during the 1960’s (Richards 1985). As concerns about 
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outbreaks of shellfish-induced bacterial illnesses diminished, 
outbreaks of shellfish-associated viral diseases increased. 

Numerous viral illnesses have been associated with the con- 
sumption of contaminated shellfish. Shellfish-associated hepa- 
titis A gained notoriety during the early 1960’s. Another cat- 
egory of illnesses is nonspecific gastroenteritis under which a 
variety of viral-associated diseases, including Norwalk virus ill- 
ness, may be grouped. The number of cases of shellfish-asso- 
ciated hepatitis A and nonspecific gastroenteritis reported in 
the United States since 1934 are shown in Fig. 1. Many of the 
cases of gastroenteritis are presumed to be of viral origin since 
exhaustive bacteriological testing failed to implicate bacterial 
pathogens as the causative agents. At least 1,395 cases of oyster- 
and clam-associated hepatitis A were documented since 1961 
and over 6,049 cases of gastroenteritis were reported since 1934 
(Richards 1985) (Fig. 1). The observed increase in reported 
cases of gastroenteritis in recent years is attributable, in part, 
to increased awareness concerning shellfish-borne illnesses by 
the medical profession and improved reporting practices (Rich- 
ards 1985). It is important to recognize that, of the many cases 
of shellfish-associated gastroenteritis reported in the United 
States in the past 50 years, over 75% of these were reported 
since 1980. If this trend continues, public apprehension con- 
cerning the safety of shellfish may seriously affect the economic 
stability of the shellfish industry. 

To counter this trend, several avenues must be pursued. First, 
procedures for the extraction and detection of low levels of 
hepatitis A and Norwalk-like viruses must be developed for 
shellfish and harvest waters. Assay procedures are currently 
available for confirmation of hepatitis A virus among the clin- 
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Fig. 1. Cases of shellfish-associated hepatitis A and viral- 
implicated gastroenteritis in the United States, 1934-1984. Data 
from Richards (1985). 



Short Papers and Notes 85 

ically ill, but these procedures are only applicable for the de- 
tection of high levels of virus or antibodies. Norwalk virus, on 
the other hand, usually remains undetected in patients because 
of the unavailability of virus or antibody needed to perform 
serological assays. Consequently, Norwalk illness is suspected 
when mdividuais develop- the following symptoms within 12- 
48 h after ingestion of shellfish: nausea and vomiting (73-98%), 
diarrhea (38:50%), malaise (53-54%), abdominal &amps (591 
66%), and low-grade fever (30-340/c) (Adler and Zickl 1969). 
The duraton of Norwalk illness is usually less than 48 h with 
spontaneous resolution of symptoms (Adler and Zickl 1969; 
Dolin et al. 197 1). 

Although low levels of wild-type hepatitis A and Norwalk 
viruses cannot be routinely detected in environmental samples, 
cell culture technologies are being applied to the assay of low 
numbers of cell-culture-adapted-strains of hepatitis A virus us- 
ing a radioimmunofocus assay procedure (Lemon et al. 1983). 
Efforts to modify this method for use on wild-type hepatitis A 
virus in shellfish extracts are underway. Progress toward the 
development of a practical Norwalk virus assay is slow. HOW- 
ever, the increasing availability of virus and antibodies, made 
possible by human volunteer studies, is providing renewed op- 
timism that analytical procedures will become available for this 
human pathogen. 

fidence in the safety of shellfish. Failure to take immediate 
action to eliminate or significantly reduce shellfish-related ill- 
nesses may ultimately result in the loss of a valuable and deli- 
cious food source. 
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Another avenue that must be pursued to reduce the threat 
of shellfish-borne disease outbreaks is to correlate the presence 
of total and fecal coliform indicators with poliovirus, other po- 
tential indicator viruses, and human pathogenic viruses in an 
effort to determine the adequacy of total and fecal coliforms 
as indicators of viral contamination. If coliforms are determined 
unacceptable as indicators of viral pathogens, then the assay of 
potental indicator viruses or the pathogens themselves should 
be explored. It has been proposed that vaccine strains of polio- 
virus, which are commonly found in sewage, serve as potential 
indicators of viral pathogens (Fugate et al. 1975; Portnoy et al. 
1975; Richards 1985). Relatively simple procedures are avail- 
able for the extraction and assay of poliovirus in shellfish (re- 
viewed by Gerba and Goyal 1978; Metcalf et al. 1980; Richards 
et al. 1982) and marine waters (Payment et al. 1976; Sobsey et 
al. 1977; Goyal and Gerba 1982). Guidelines restricting the 
levels of enteric viruses in shellfish and harvest waters should 
be developed if the coliform levels (total and fecal) do not cor- 
relate with the levels of viral pathogens. 

Finally, improved monitoring of shellfish growing areas and 
enforcement of applicable laws and regulations governing the 
harvesting, processing, and distribution of shellfish should be 
implemented. Improved monitoring may involve more frequent 
coliform analyses of samples, analysis of larger numbers of sam- 
ples, occasional analysis of shellfish and waters for viruses, and 
increasing the number of field and laboratory support person- 
nel. Enforcement officials should critically review shellfish tag- 
ging practices to ensure that shellfish implicated in disease out- 
breaks can be traced to their origin. Increased efforts must be 
exerted to stop poachers from illegally harvesting and selling 
shellfish. Offenders should be prosecuted to the full extent of 
the law. 

The negative impact that shellfish-associated disease out- 
breaks have on the sale and availability of shellfish cannot be 
overemphasized. For example, the New York State Health De- 
partment proposed a ban on the sale of raw shellfish at restau- 
rants in New York as a result of over 30 cases of clam-associated 
illness at a political fund-raiser held during February 1985 (Na- 
tional Fisherman, Tune 1985, Tainted clams, 66: 14). The above 
actions could play-a key role in reversing the current trend of 
increased shellfish-associated illness. We must strive to nrovide 
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economic stability to the industry and promote consumer con- 


