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Non bacterial gastroenteritis 

M.C. Steinhoff, M.D., F.A.A.P., and T. Jacob John, F.R.C.P., Ph.D. 

Recent advances in virology have 
resulted in a reassessment o f  the role of  
viruses in acute gastroenteritis (AGE). 
Clinicians have long suspected that viruses 
caused AGE but scientific evidence for 
this association has been obtained only in 
recent years, t Many investigations in 
temperate and tropical areas have shown 
that specific bacterial agents cause only 
approximately 30 per cent of  acute 
diarrheal disease. Virologic studies 
usually demonstrate equal frequency of  
viral isolates from both patients and 
healthy controls. In other words, adenovi- 
ruses, echoviruses and coxsackie viruses 
are not found to be associated with 
acute diarrhea.l,  2 However, the applica- 
tion of the electron microscope (EM) for 
the direct examination of  stool has result- 
ed in the discovery ot" many viruses that 
were not previously detected by tissue 
culture methods of  virus isolation. Two 
groups of  viruses have been clearly 
associated with AGE, namely Norwalk 
virus and human rotavirus, and a num- 
ber of  other newly recognised viruses 
are under investigation. 

Norwalk virus 

The Norwalk virus causes a common 
syndrome described as early as in 1927 
by Zahorsky. 3 It consisted of  vomiting 
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and diarrhea which occurred in winter, 
often in epidemics, short-lived in dura- 
tion and affecting all age groups. It was 
aptly called winter vomiting disease. 4 In 
1972, virus particles were detected by EM 
in stool samples from a 1967 school out- 
break in Norwalk, Ohio, of  winter vomi- 
ting disease. Stool filtrates containing 
these particles caused a similar illness 
when given to volunteers, proving the 
association of  Norwalk virus with this 
syndrome. 4 Subsequent investigations of  
many epidemics of  vomiting and diarrhea 
syndromes have demonstrated viruses 
morphologically indistinguishable from 
Norwalk virus. When fecal samples f rom 
65 outbreaks of  AGE, which were nega- 
tive for bacterial pathogens, were tested 
for Norwolk virus, 20 were positive. 5 

These viruses are 20-30 nm in diame- 
ter. They have not been fully characteri- 
zed and classified, but appear to be simi- 
lar to parvoviruses. 

The clinical characteristics of  Norwalk 
virus disease have been delineated in 
volunteer stt~dies and by careful analysis 
of outbreaks. The incubation period is 
I-2 days. The onset is usually at!ate, 
with nausea, vomiting and abdominal 
cramps in over 90 per cent of  patients; 
diarrhea and other symptoms of fever, 
malaise, myalgia, headache and prostra- 
tion occur in less than half. 5 "[he illness 
usually lasts 2-3 days. The secondary 
attack rate is about 33 per cent in home 
contacts, demonstrating an efficient 
transmission. In one large volunteer 
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study, of  59 young adults exposed 
to Norwalk virus, 68 per cent seroconver- 
ted and 57 per cent became ill. 

Seroepidemiologicstudies in the 
United States have shown that antibodies 
to Norwalk virus are uncommon in 
infants and children, and are seen 
in half  of  adults over 50 years. Anti- 
bodies have been found in populat ions 
in many parts of  the world, attesting to 
its widespread occurrence. 

The diagnosis of  Norwalk virus 
disease is at present confined to a few 
research laboratories.  This virus does 
not grow in standard tissue culture but 
may be demonstrated by electron-mlcros- 
copy, or a radioimmunoassay technique. 
Serology is performed by the same 
technique and also by an immune-adhera- 
rice hemagglutination assay. 

Therapy for Norwalk-virus disease 
consists of  replacement of  fluids and other 
symptomatic  measures. The disease is 
short-lived and usually does not have 
sequelae. 

Ituman rotaviru~ 

In 1973, Bishop and colleagues in 
Australia first reported the association of 
human rotavirus (HRV) with AGE in 
children by using EM. ~ I t  was soon 
confirmed by reports  f rom Canada and 
the U.K. Subsequent work in many parts 
of  the world has demonstrated that HRV 
is the single most  common  cause of  AGE 
in infancy and childhood requiring hos- 
pitalisation. 

After some taxonomic confusion 
(when I-IRV was called orbivirus, 
duovirus, reowrus,  ~eovirus-like agent 
and infantile gastroenteritis virus) the 
International Commit tee  for the Taxo- 
nomy of  Viruses has classified the rota- 
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viruses as a genus within the family 
Reoviridae.  H R V i s  spherical, 70 nm 
in diameter and has a distinct morpholo-  
gical appearance under E.M. (Fig 1). It 
has a double stranded RNA genome 
which is in I1 segments. 

: :4 . : : : ' : : :  :..:...:.:.i::.:.!. ' .": ':::":::.:.::. ' .:::::.:.::::::::i:~:~'" "~5" ~ :  

i !iii  
~",r ,.~;:::::'. ' 

, �9 .:~.~ 

:~  

Fig 1. E l e c t r o n m i c r o g r a p h  o f  h u m a n  rotavirus 
par t ic les  in s tool ,  d i ame t e r  70r im.  The 
bar  r e p r e s e n t s  100 nm.  (Kindly  suppl ied 
by Prof .  Minnie  Mathan ,  Vellore)~ 

Stud:es of  infants and children hospi- 
talised in Europe,  Nor th  America and 
Australia with acute diarrhea have helped 
to define the cdnical syndrome. During 
the summer upto 20 per cent of  diarrhea 
admissions are associated w~th HRV : in 
winter the propor t ion rises to 70 to 80 
per cent. 7 The disease is most  common in 
children f rom 6 to 24 months old. The 
incubation period is 1-2 days and the 
onset is abrupt  with vomit ing and 
diarrhea. Vomiting often precedes the 
diarrhea, and is a prominent  par t  of  the 
syndrome. Most patients have a low 
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grade fever, and 20 per cent demonstrate 
signs of  upper respiratory tract infection, s 
Mild to moderate dehydration is a 
common feature. Laboratory results 
are non-contributory, with normal white 
blood cell count and serum electrolytes, 
a n d s  compensated metabolic acidosis. 
The illness usually resolves in 3 to 4 days. 
Only about  30 HRV-related deaths have 
been reported from developed countries2 

Investigations in tropical areas also 
show HRV to be very common. In India, 
26 per cent of  hospitalized diarrhea 
cases in Vellore 9 and 66 per cent in 
Calicut 1~ were HRV associated. South 
American studies show 30-40 per c e n t / o f  
similar cases to be HRV positive. There 
is a seasonal pattern with an increase in 
incidence during the months of  July to 
December in Vellore. 9 During January to 
June only about 10-15 per cent of  AGE 
eases are HRV associated (unpublished). 
In Caticut, fall and winter epidemics of  
HRV infection and diarrhea have been 
reported. 11 A 3-year longitudinal study of  
21 village children in a Guatemalan 
highland village demonstrated that HRV 
was associated with 14 per cent of  
selected diarrheal episodes, and that 
HRV disease was more severe than 
bacterial diarrhea. 12 Of  all episodes of  
dehydrating diarrheal disease in these 
children, over half were HRV asso- 
ciated. 

Seroepidemiologic studies have been 
reported f r o m  many areas including 
Vellore lz They demonstrate that anti- 
body to HRV is acquired early : in most 
populations 90 per cent or more o f 5 -  
year-old children have antibody, indica- 
ting past infection with HRV. 

Newborn infants are susceptible to 
infection. In certain hospital nurseries 

in England and Australia HRV has been 
endemic for years, j4 Although frequently 
infected, newborns do not usually develop 
disease. Breast feeding appears to pro- 
vide some protection and other factors 
are also probably involved. A recent 
report  from Vcllore confirms the relative 
lack of  symptoms in HRV-excreting 
neonates. 15 

Adults also are occasionally infected, 
their disease is usually mild. In a pros- 
pective study of  98 families in Canada, 
children had an attack rate of  33 per 
cent per year and adults, 17 per cent per 
year. Only a third of  the adult infec- 
tions was associated with diarrhea. 16 

Laboratory diagnosis. Since HRV is 
difficult to grow in tissue culture, other 
methods are used for the detection of  
the viral particles in stool. Electron 
microscopy was the first technique used, 
and now complement fixation, immuno- 
fluorescence, counterimmunoelectropho- 
resis and enzyme-linked . immun~176 
assay have been developed. The last two 
of  these methods are suitable for routine 
use in hospitals, and they are currently 
in use at our hospital. 1-~ 

The clinical diagnosis of  HRV disease 
should be entertained when presented 
with a child from 6 to 24 months of  age 
with vomiting, diarrhea and dehydration. 
This clinical picture is not clearly distin- 
guishable from the syndromes associated 
with enteropathogenic E. coli (EPEC) 
strains, and the relative frequencies 
of these two infections have yet to be 
defined in India. Antibiotic therapy will 
of  course not affect the course of  HRV 
disease, and there are varied opinions 
regarding the effect of antibiotics on 
EPEC disease. The most important  step 
in reducing mortality and promoting 
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early recovery is fluid and  electrolyte  

replacement.  Repor ts  f rom Bangladesh  
show tha t  the W H O  r e c o m m e n d e d  oral 

electrolyte solut ion (sodium 90, po tass ium 
20, chloride 80, b ica rbona te  30 and  

glucose 111 m Mol/l i t re)  is effective for 
rehydra t ion  in H R V  diarrhea .  17 

Cons ider ing  the impor t ance  of  HRV 

as a cause of  morbid i ty  and  mor ta l i ty  in 
developing  countr ies ,  there is great  inte- 

rest in the developmem o f  a vaccine. 
Since there are at least four serotypes of  
HRV,  a mul t i - type  vaccine will have to 

be developed.  A live a t t enua ted  oral 

H R V  strain which would induce both  
enteric and  humora l  immun i ty  would  

seem to be ideal, ta The ra t ional  appro-  
ach to H R V  preven t ion  will require the 

a c c u m m u l a t i o n  of  much  more  data  

regard ing  the na tu ra l  history of  its 

infect ion and  disease outside hospital  
wards, the modes  of t ransmiss ion  and  the 

details of  the mechanisms  and  dura t ion  of  

immuni ty .  

Other  v i r u s e s  

A n u m b e r  of other Viruses have been 

found  in diarrheal  stools and  require 

conf i rmat ion  in an etiologic role. A m o n g  
these are astrovirus,  calicivirus,  corona-  
virus,  cer tain adneoviruses  which are no t  

cultivable,  and  the so cal led small  r o u n d  
viruses. It is likely tha t  we will be hear-  

ing more of  these and  other new viruses 

in the future.  
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