
Editorial

Small Round Structured Viruses:
An Important Infection Control Problem?

Philip C. Johnson, MD

Outbreaks of gastroenteritis and endemic cases
of gastrointestinal infection are common important
health problems among adults and children in the
United States. Mortality is rare, but morbidity and
economic losses are frequent. Much has been writ-
ten about these infections in children and popula-
tions at risk, including daycare center attendees
and their parents, sexually active gay men and
institutionalized individuals in hospitals and
chronic-care facilities. Nevertheless, the majority
of cases of gastroenteritis in the United States are
undiagnosed when careful evaluation is performed
in research laboratories. Less than 20% of persons
affected seek medical care, although it is known
that over half alter their daily activities.l The
impact of acute gastroenteritis on patients, employ-
ees and their relatives and friends is tremendous.
The outbreak of gastroenteritis described by Gell-
ert and colleagues in this issue of Infection Control
and Hospital Epidemiology2 illustrates many of the
problems we face as healthcare professionals in
defining, controlling and preventing these dis-
eases.

Norwalk virus and the related small round struc-
tured viruses (SRSV) are a major cause of acute
nonbacterial gastroenteritis in adults. These vi-
ruses occur in outbreak settings. They probably
also occur endemically in the United States, al-
though this has not been studied. SRSV are resis-
tant to acid,3  are not controlled by levels of chlorine
used daily in the course of purifying municipal
water supplies4  and are highly infectious. Attack
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rates in the range of 50% are reported for most
outbreaks, such as this one. Water, ice and a wide
range of foods, including baked goods, oysters,
clams and salads have been implicated as vectors in
these outbreaks. Secondary infection is usually
reported. In the current outbreak, secondary infec-
tion occurred in 32% of ill convalescent center
employees’ family members and 53% of household
contacts of employees in the afBliated hospital.2
The incubation period of infections with SRSV is 24
to 48 hours, and symptoms last approximately the
same amount of time. A median duration of symp-
toms of two days was described by Gellert, et a1.2
Viral shedding in the stool can occur up to four days
aRer exposure, or one to two days after the onset of
symptoms. Asymptomatic viral shedding has not
been studied, but may occur.

By all criteria, the number of cases of gastroen-
teritis in adults caused by SRSV is underrepre-
sented.  Except for some Caliciviruses, SRSV have
not been cultured, and no animal model of infection
exists except in humans. Studies of these impor-
tant agents have relied upon immune electron
microscopy (IEM) and enzyme-linked immunosor-
bant assay (ELISA)  techniques that use a small,
limited amount of reagents obtained from humans
exposed in outbreaks or volunteers in research
studies. Worldwide, only a handful of research
centers have the reagents necessary to perform
these techniques. Because of the theoretical con-
cern of passing retrovirus infections by giving stool
filtrates obtained from outbreaks to volunteers (a
process necessary for both safety testing and con-
tinued studies), evaluation of new SRSV likely will
be limited in the future. Only Norwalk virus, Snow
Mountain Agent, Hawaii Agent, Montgomery
County Agent and “W” Agent have undergone
studies in volunteers, and the study inoculums
have a sufficient enough track record so that these
studies can continue.

Many of these viruses are related antigenically
as well as structurally. By radioimmunoassay
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(RIA), a serologic response to Norwalk virus was
shown in paired sera from individuals with sero-
logic evidence of infection with human Calicivirus
UK2 and UK4.5 A similar relationship has been
shown between Snow Mountain Agent and Nor-
walk virusc In cross-challenge studies in volun-
teers, Norwalk virus produced protective immunity
in volunteers later challenged with Montgomery
County Agent. However, it did not protect against
Hawaii Agent.7

The purist may have doubts about concluding
that an SRSV caused this outbreak, based on
characteristic symptoms and IEM identification of
SRSV in one of 30 stools. Given the difficulty of
diagnosing these viruses, it is little wonder that the
Centers for Disease Control (CDC) have estab-
lished a definition of a characteristic outbreak.
Detecting antigen and antibody by techniques
using precious reagents can only be performed in
special cases and selected outbreaks. While there
are many outbreaks without cause that potentially
could be investigated, only a few can be studied.
This limitation tends to cause physicians to mini-
mize the importance of these viruses, because in
many outbreaks it is never proven whether or not
SRSV are the cause.

IEM revolutionized our understanding of viruses
as a cause of gastrointestinal infection two decades
ago. We now need to apply new methods to increase
further our understanding of these important in-
fections. Cloning SRSV has proved difficult because
of the small number of viral particles present in the
stool. Norwalk virus just recently has been cloned,
and it is hoped that this will enable further study of
this ubiquitous agent.8 Although previous attempts
have been unsuccessful, methods to culture these
viruses should follow. It is hoped that commercially
available reagents eventually will be available, and
further studies to compare shared antigens be-
tween these viruses can be performed. Our knowl-
edge of SRSV has plateaued with the ability to
describe outbreaks. We now need to proceed to the
next step of understanding, and examine human
immune response to infection, pathophysiology and
occurrence of endemic illness.

New efforts may revolutionize our thinking
about gastroenteritis in adults in the United
States. In the future, it is hoped that rapid tech-
niques can be developed that could be used to
screen contaminated food and water. Specific foods
at high risk, such as clams and oysters, may be
candidates for periodic testing prior to marketing.
Viral particles may also be detected in diseased
tissues. This could help expand our understanding
of the range of disease caused by these viruses.
Frequent and recurrent infections with these vi-
ruses may be shown to occur. Death directly related

to infections in certain hosts may be proved, rather
than speculated, as it is in the outbreak described.

Will this new knowledge help prevent non-
bacterial gastroenteritis and its consequences?
There is no doubt that it will contribute to preven-
tion. A rapid test for SRSV in this outbreak,
performed when the virus was first present in the
acute-care hospital, could have resulted in quick
infection control interventions that may have pre-
vented the spread of the virus to the convalescent
center. The fact that people do not usually report
acute gastroenteritis to health authorities under-
scores both the ubiquity of this disease and the
need for tests to detect infection early. Ultimately,
it may be possible to produce a vaccine to protect
against SRSV infection. To develop vaccines, a
much better understanding of the host response to
these viruses is required. Studies in U.S. volun-
teers have shown that serum antibody does not
protect individuals against subsequent infection
with Norwalk virus.g  Levels of secretory IgA from
duodenal secretions are similarly nonprotective.lc
Common viral antigens among these viruses need
to be determined for successful vaccines to be
developed.

Are common infection control practices adequate
to prevent infection, or are we faced with endemic
cases that occasionally spawn outbreaks such as
the one described? The answers to these questions
await better tools to study these viruses.

REFERENCES
1. Monte AS, Koopman JS. The ‘I’ecumseh  study XL Occurrence of

acute enteric illness in the community. Am J Epidemiol.
1980;112:323-333.

2. Gellert  GA, Waterman SH, Ewert D, et al. An outbreak of acute
gsstroenteritis  probably caused by a small round structured virus in
a geriatric convalescent facility. Infect Control Hosp Epidemiol.
1990;11:459-464.

3. Dolin R, Blacklow NR, DuPont H, et al. Biological properties of
Norwalk agent of acute infectious nonbacterial gastroenteritis. Proc
Sot Exp Biol Med.  1972;140:578-583.

4. Keswick  BH, KSatterwhite  TK,  Johnson PC, et al. Inactivation of
Norwalk virus in drinking water by chlorine. Appl Environ  Microbial.
1985:50:261-264,

5. Cubitt WD, Blacklow NR, Hermann  JE, Nowak NA, Nakata S, Chiba
S. Antigenic relationships between human calciviruses and Norwalk
virus. JInfect  Dis.  1987;156:806-814.

6. Dolin R, Treanor JJ, Madore  HP. Novel agents of viral enteritis in
humans. JInfect  Dis.  198’7;155:365-376.

7. Wyatt RG, Dolin R, Blacklow NR, et al. Comparison of three agents of
acute infectious nonbacterial gastroenteritis by cross-challenge in
volunteers. JInfect  Dis. 1974;129:709-714.

8. Jiang X, Wang K, Graham DY, Estes MK. Cloning and characteriza-
tion of the Norwalk virus genome.  In: American Society for Microbiol-
ogy,  eds. Abstracts  of the Annual Meeting  of the American  Society  fir
Microbiology.  Anaheim, Calif: American Society for Microbiology;
1990:339.

9. Johnson PC, Mathewson JJ, DuPont HL, Greenberg HB. Multiple-
challenge study of host susceptibility to Norwalk gastroenteritis in
U.S. adults. JInfect  Dis.  1990;161:18-21.

10. Blacklow  NR, Cukor G, Bedigian MK, et al. Immune response and
prevalence of antibody to Norwalk enteritis virus as determined by
radioimmunoassay. J Clin  Microbial.  1979;10:903-909.

458 EditoriallJohnson

https://doi.org/10.2307/30146976 Published online by Cambridge University Press

https://doi.org/10.2307/30146976

