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SUSTANCIAS INTERFERENTES

Las  sustancias  descritas  en  la  siguiente  tabla  a  la
concentración indicada no dieron lugar a interferencia
en el resultado del test.

Loperamida   64 µg/ml Neomicina  11 mg/ml

Atropina     3 µg/ml Ampicillina  12 mg/ml

Omeprazol      0,24 mg/ml Sacarosa  25 mg/ml

Racecadotrilo  1,2 mg/ml Acido palmítico  30 mg/ml

Cimetidina  3,2 mg/ml Sangre completa  40% (v/v)

Aspirina      8 mg/ml Ibuprofeno  10 mg/ml

SIMPLE / STICK VER-O157 
Immunocromatografic one step test for the detection
of E.coli O157 and the verotoxins 1 and 2 from a

stool culture.

INTENDED USE

VER-O157 test is an immunochromatographic rapid
assay for the qualitative detection of E.coli O157 and
verotoxins  1  and  2  (syn.  shigatoxins)  from  a stool
enrichment in mTSB broth.
Enterohemorrhagic E.coli (EHEC) cause epidemic and
sporadic  gastrointestinal  infections  worldwide.  Many
publications have reported EHEC to be the 3rd most
frequent  cause  of  bacterial  gastrointestinal  infection
after Salmonella and Campylobacter. 
The clinical symptoms associated with EHEC go from
light diarrhoeas passing for serious gastroenteritis until
haemorrhagic colitis, which appear in aprox. 10 - 20
% of the cases. As complication, with risk for the life, it
can  appear  a  syndrome called  haemolytic  uraemic
syndrome  (HUS).  The  rate  of  mortality  for  HUS  is
specially  high  in  the  childhood (10  -  15 % of  the
cases). 
Verotoxin production is  the  main virulence factor of
the  EHEC  bacteria.  Two  types  of  verotoxins,  also
called shigatoxins, have been described, vtx-1 (or stx-
1) and vtx-2 (or stx-2); pathogenic  E.coli  strains may
produce both, neither or only one of these toxins. 
E.coli  O157 is  currently  the  most  common  agent
connected to EHEC infections (it is involved in approx.
70-90% of all cases) but many other harmful strains
like O26, O111, O103 and O145 are increasingly
found and now represent  the majority  of  isolates in
most  European countries.  Although these strains  do
not belong to the serotype O157 detected by our test,
they can produce verotoxins, the other analyte present
in VER-O157 test hence the importance of detecting
both analytes instead of one of them  as the current
tests  on  the  market  (there  are  tests  for  the  single
detection  of  E.coli  O157 or  tests  for  the  single
detection of verotoxins). 

Nowadays,  the  recommended  protocol  for  the
diagnosis of both E.coli O157 and verotoxins involves
the enrichment of the stool sample in the mTSB broth
(with addition of Mitomycin C at 50 ng/ml) overnight
and  the  later  isolation  of  the  supernatant  by
centrifugation.  VER-O157  test  analyzes  this
supernatant that has been previously diluted to 50% in
the dilution buffer test . The enrichment of the stool
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sample in the mTSB broth is necessary since the content
of E.coli  and verotoxins may be very low  in the original
stool sample. The selective mTSB broth favours both the
proliferation of E.coli and the verotoxin production. 

The  drastic  increase  in  the  incidence  of  these
gastrointestinal  infections  caused  by  E.coli  O157 and
others  serotypes  belong  to  the  group  EHEC,  demands
reliable and rapids methods of detection. In addition to
traditional  culture  methods,  immunological  techniques
are  becoming  more  useful  due  to  their  improved
specificity  and  sensitivity  as  well  as  the  rapidity  and
simplicity of the same ones.

The  Council  of  State  and  Territorial  Epidemiologists
recommend that clinical laboratories screen the presence
of EHEC bacteria in at least all bloody stool samples. The
American  Gastroenterological  Association  Foundation
(AGAF)  recommended  in  July  1994  that  all  stool
specimens should be routinely tested for E.coli O157.

PRINCIPLE

VER-O157 test employs a combination of: 
1) green latex-conjugated monoclonal antibody against
E.coli  O157 antigen,  and a solid-phase specific  E.coli
O157 antibody 
2)  red  latex-conjugated  monoclonal  antibodies  against
the verotoxins 1 and 2 antigens, and solid-phase specific
verotoxins 1 and 2 antibodies and 
3)  blue  latex  particles  conjugated  to  an  antigen
recognised by an antibody specific for that antigen and
bound to the membrane, serving as the control band test.
In  this  test  the  stool  sample  is  first  enriched  in  the
selective mTSB broth (with Mitomycin C) during 18 - 24
hours at 37 º C to stimulate the growth of E.coli and the
verotoxin production.  After centrifugation of this culture,
an aliquot of the supernatant  is  diluted to 50% in the
dilution buffer of the test and the sample is ready for the
measurement with the VER-O157 test. 
As  the  sample  flows  through  the  test  membrane,  the
coloured particles migrate. In the case of a positive result
the  specific  antibodies  present  on  the  membrane  will
capture  the  coloured particles.  Different  coloured  lines
will be visible, depending upon the antigens content of
the sample. These lines, after 15 minutes of incubation at
room temperature, are used to interpret the result.

KIT CONTENTS

- 20 reaction devices (stick or simple format).
- 10 ml of dilution buffer (contains 0,1% sodium azide)

MATERIAL NOT INCLUDED IN THE KIT 

-  Plastic tubes for the stool samples enrichment in mTSB
broth.
- Centrifuge adapted to the above.
- Vortex mixer
- Incubators, 35 – 39 ºC

-  Microplate  of  96  wells  or  other  small  tubes  to
measure the stick format.
- mTSB + Mitomycin C broth
-  Wooden  applicators  or bacteriology  loops,
pipettes... for the stool sample collection.
- Micropipettes (100 – 1000 µl).

PRECAUTIONS

1. Stool  samples  and  all  reagents  and  materials
which  come  into  contact  with  them  should  be
handled and disposed of as potential biohazards. 
2. The  extraction  buffer  contains  Sodium  Azide  as
preservative. Avoid contact with the skin. Do not use
the buffer if contamination or precipitation is seen.
3. It is essential to use clean micropipette tips every
time you take a volume of the dilution buffer to avoid
contamination. 
4. Do not eat, drink, smoke, store or prepare food in
the place where manipulating reactives and samples.
5. Disposable  gloves  should  be  used.  Wash  their
hands when finising work.
6. Do not interchange kit components from different
kit lot numbers.
7. Do  not  use  kit  components  beyond  labelled
expiration date.
8. All reagents are for in vitro use only.
9. Allow kit components and specimens to reach the
room  temperature  before  use,  as  cold  reagents
and/or specimens may decrease assay performances.
20-30 minutes are recommended.
10. It is very important to add the correct quantity of
sample to the strip. In  simple format, you must add
125  µl of  the  sample  supernantant  into  the  round
window indicated by an arrow. If it is lower than the
suggested  one,  the  sample  may  not  arrive  to  the
reaction  area  and  the  test  would  not  run.  If  it  is
higher, may appear a brown line instead of the blue,
red or green lines.  In the case of  stick format,  the
volume  of  sample  depends  on  where  the  test  is
realized:  if  it  is  used  a  microplate  of  96  wells,a
volume of 150 µl is sufficient but if we use a diferent
tube,  the  volume  of  sample  depends  on  the
dimensions of the tube. In any case, the liquid must
not reach the area above the arrowheads in the strip
but it must be sufficient in order that, passed the 15
minutes  of  the  chromatography,  there  must  be,  at
least, a few µl of sample unabsorbed in the base of
the tube.
11. It  is  very  important  to keep the  tube  with  stick
format strips closed after taking a test. In case of a
high environmental humidity the strips that remain in
the  tube  can  turn  out  to  be  damaged  by  this
environmental factor.
12. Do not discard the external box of the kit until its
content  has  been  totally  used.  The  external  box
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contains essential information regarding the EC marking
and lotification.

LIMITATIONS

1.The test is qualitative and it is not possible to derive a
relationship between the intensity of the visible bands and
the occurence or severity of clinical symptons.
2. More than 100 samples were evaluated to assure the
correct  performance of  the test.  The correlation of  the
results  with  other  techniques  (ELISA)  was  excellent.
However,  interferences  in  the  performance  of  the  tests
should not be excluded.
3. An excess of sample can lead to the appearance of
lines with an undefined colour with no diagnostic value.
In  this  case,  repeat  the  test  with  a  smaller  amount  of
sample or dilute the supernatant already obtained.
4. Verotoxin 1 (or Shigatoxin 1) produced by  E.coli  and
the toxin of type 1produced by  Shigella dysenteriae are
nearly identical. Therefore, this test may give a positive
result  with  type  1  toxins  from  S.  dysenteriae.  The  two
micro-organisms can be differentiated by culturing them
on  selective  growth  media  coupled  with  biochemical
analysis.
5. There  is  a  possibility  that  one  part  of  Citrobacter
freundii and  Salmonella  kumasi (030)  may show some
cross-reactivity because they contain the same antigen as
E.coli O157.
6. A  positive  result  does not  rule  out  the  presence  of
another infectious pathogen.
7. A negative result does not fully exclude the possibility
of  an infection from EHEC or the  verotoxins  presence.
The test  results should be used in conjunction with the
information  available  from  clinical  evaluation  of  the
patient and other diagnostic procedures. 
8. The  incubation of the samples at low temperature or
time may cause false negative results. 

STORAGE

Test  can be stored at temperatures between 2 and 30
°C. The expiry date is given on each pack.

SAMPLES

It is very important to analyse faecal samples as soon as
possible after the onset of the symptoms. 
Stool samples can be stored in the refrigerator (2 - 8ºC)
for 2 to 3 days. For longer storage they must be kept
frozen at -20ºC  although the freezing of the samples is
not recommended because it affects the ability of E. coli
multiplication in the mTSB broth.
Stool  samples  must  be  collected  in  clean  containers
without any additives.

SAMPLE PREPARATION
-  Take  a  plastic  tube  containing  4  ml  of  mTSB with
Mitomycin C broth and add 100 µl liquid or semi-liquid
stool sample  or an equivalent quantity (50-100 mg) of
solid stool sample.

-  Shake the  tube  thoroughly  by  using  a  vortex  to
assure proper mixing.
- Incubate the inoculated tubes on a shaker (approx.
120-160  rpm)  at  37  ºC  for  18  to  24  hours
maximum with  an adequate  supply of  oxygen (with
the screw-cap of the tube loosened half a turn). Make
sure  that no  liquid  escapes  with  tube  in  these
incubation conditions.
- After incubation,  centrifuge  the tubes at 3000 rpm
for 15 minutes.
- Take an aliquot of the clear supernatant and dilute it
to 50% in the dilution buffer of the test. For example,
if the simple format is used, it would be sufficient to
mix  about  100  µl  of  supernatant  with  100  µl  of
dilution  buffer.  If  the  stick  format  is  used,  higher
volumes would be required. 

SIMPLE VER-O157 PROCEDURE

Once the samples have been prepared as described
above, proceed as follows:
- Take the reaction device out of its aluminium pouch
and  la  cassette  on  a  level  surface.  Discard  the
desiccant as it only functions as to preserve the test
from any excess of humidity.
- After this, use a micropipette to add 125 µl  of the
clear supernatant diluted to 50% in the dilution buffer
into the round opening of the test cassette.
- Wait 15 minutes, read and interpret the result.

STICK VER-O157 PROCEDURE

Once the samples have been prepared as described
above, proceed as follows:
-  Remove  the  reaction  device  out  of  its  aluminium
pouch.  Discard  the  desiccant  bag  since  it  is  not
necessary for the performance of the test.
- Dip the reaction strip, with the arrow pointing to the
bottom,  in  a  well  or  in  a  tube.  If  it  is  used  a
microplate of  96 wells,  a volume of  150 µl of  the
clear supernatant diluted to 50% in the dilution buffer
is sufficient but if we use a diferent tube, the volume of
sample depends on the dimensions of the tube. In any
case, the liquid must not reach the area above the
arrowheads  in  the  strip  but  it  must  be  sufficient  in
order  that,  passed  the  15  minutes  of  the
chromatography,  there  must  be,  at  least,  a  few
microliters of sample unabsorbed in the base of the
tube.
- Wait 15 minutes, read and interpret the result.

INTERPRETATION OF THE RESULTS

Negative:  a  BLUE band  is  visible  across  the  result
window (near the “C” in the plastic device). This band
should  always  appear  because  it  is  the  internal
control of the test..
Verotoxin positive: a BLUE band and a RED band are
visible across the result area (near the “C” and “T2”
in the plastic device).
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E.coli O157 positive: a BLUE band and a GREEN band
are visible across the result area (near the “C” and “T1”
in the plastic device).
E.coli O157 and verotoxin positive: a BLUE, a  GREEN
and a RED bands are visible across the result area (near
the “C” , “T1” and “T2” in the plastic device).
Invalid: no visible band or a combination other than the
ones described above or other changes in band color. It
is recomended run another test.
Any line or colour that should appear after 15 minutes
has no diagnostic value. 
The  final  diagnosis  should  not  be  based  only  on  the
result  obtained with this test;  it  should be based on a
correlation of test  results with typical clinical signs and
symptoms.

The interpretation of the results is as follows:

Negative Positive
verotoxins

Positive
E.coli O157

Positive E.coli O157
+ verotoxins

QUALITY CONTROL

The blue control band must be appear always  after the
test  incubation.  If  this  does  not  occur,  verify  the
following points before repeating the test:

- expiry date of the test strips.
- test procedure according the instructions for use
- contamination of the dilution buffer

ANALYTICAL SENSITIVITY

The  results  after  measuring  one  serial  diluted  E.coli
O157 standard  and  eleven  E.coli  O157 strains  with
VER-O157 test confirmed that the detection limit for this
analyte is between 5*104 and 2*105 cfu/ml.
The  results  after  measuring  serial  dilutions  of  both
verotoxins  1  and  2  standards  and  seven  verotoxin-
producers bacteria strains with VER-O157 test confirmed
that  the detection limit for these analytes is  close to 2
ng/ml.

DIAGNOSTIC SENSITIVITY AND SPECIFICITY

The test validation was carried out in two centres of
reference  in  the  study  of  gastrointestinal  infectious
diseases in Germany: the Control Laboratory for HUS
(Hemolytic  Uremic  Syndrome)  in  the  Institute  of
Hygiene  at  Münster  University and  in  the  Federal
Institute of Risk Assessment in Berlin (BfR).
These  evaluations  included  samples  from  reference
EHEC  cultures  which  represented  all  types  of
Shigatoxins (Stx) considered human pathogens.
The  results  were  compared  with  Stx-  and  O157-
specific  PCR  methods  for  the  determination  of  Stx
coded genes as well  as the  sfpA genes specific  for
serotype O157.
There is not a similar study with faecal samples due to
the  low  frequency  of  EHEC  infections.  Moreover
positive samples for EHEC can not be stored frozen
since E.coli bacteria lose their ability to multiply with
freezing.
The results are listed in the following tables:

-   C  ontrol   Laboratory for HUS

A.- E.coli O157 results:

 70 samples
PCR-O157

Positive Negative Total

VER-
O157 test

(E.coli
O157
band)

Positive 18 1 19

Negative 0 51 51

Total 18 52 70

Sensitivity: 18/(18+0)*100 > 99%
Specificity: 51/(51+1)*100 = 98,1 %

B.- Verotoxins results

 70 samples
PCR-Stx

Positive Negative Total

VER-
O157 test
(verotoxins

band)

Positive 62 0 62

Negativ
e

7 1 8

Total 69 1 70

Sensitivity: 62/(62+7)*100 = 89,9%
Specificity: N.A.
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-Federal Institute of Risk Assessment (BfR).

A.- E.coli O157 results

 66 samples
PCR-O157

Positive Negative Total

VER-O157
test

(E.coli
O157
band)

Positive 9 0 9

Negative 0 57 57

Total 9 57 66

Sensitivity: N.A.
Specificity: 57/(57+0)*100 > 99 %

B.- Verotoxins results

66 samples
PCR-Stx

Positive Negative Total

VER-O157
test

(verotoxins
band)

Positive 52 0 52

Negative 10 4 14

Total 62 4 66

Sensitivity: 52/(52+10)*100 = 83,9%
Specificity: N.A.

▪ E.coli O157   results:  the correlation between the VER-
O157  test  and  the  PCR-O157  was  complete  in  the
detection of the 27 E.coli  O157  strains. Regarding the
remaining 109 E.coli  strains with different serotype from
O157, the VER-O157 test only showed one false positive
result which means a good specificity of the test.

▪ Verotoxins results:  all the samples with Shigatoxin (Stx)
considered pathogenic to humans (Stx1, 1a, 1b, 1c, 1d
and Stx2, 2a, 2b, 2c, 2d, 2dact) were detected by the
VER-O157 test. 
The  17  false  negatives  displayed  by  the  test  in  the
verotoxins  detection  (7  false  negatives  in  the  HUS
laboartory evaluation and 10 false negative in the BfR
evaluation) are associated with Stx-low-producer strains
(5  samples  in  the  first  study)  or  with  non-pathogenic
strains in humans as the shigatoxin types Stx2e, Stx2f and
Stx2g (2 samples in the first study and 10 samples in the
BfR study). 
If  we  remove  all  Stx-low-producer  strains  and  non-
pathogenic  strains  in  humans  involved  in  these  two
studies, the results would be the next (considering both
evaluations on the whole):

 116 samples
PCR-Stx

Positive Negative Total

VER-
O157 test
(verotoxins

band)

Positive 111 0 111

Negative 0 5 5

Total 111 5 116

Sensitivity: 111/(111+10)*100 > 99 %
Specificity: N.A.

REPEATABILITY

INTRA-ASSAY PRECISION

The  same  person  measured  three  replies  of  every
concentration of the internal sensitivity curve that we
designed to evaluate the correct functioning of VER-
O157 test. Very similar results were obtained that just
differed in less than one folder dilution.

INTER-DAY PRECISION

With  the  same  lot  of  product,  two  replies  of  the
sensitivity  curve  were  measured  throughout  four
consecutive  days.  The  results  were  totally
reproducible.

INTER-OPERATOR PRECISION

Five persons, without previous training, measured the
sensitivity  curve  of  both  analytes for  duplicate.  All
operators  obtained  very  similar  results  that  just
differed in one folder dilution.

INTER-LOT PRECISION

A sensitivity curve was measured with three different
batches  of  the  VER-O157  test.  The  analysis  was
performed by a single person,  the same day.  Very
similar results were obtained that just differed in less
than one folder dilution.
The differences found in the different paragraphs of
"Repeatability"  are  acceptable  for  being  a
qualitative immunochromatographic technique with
a variability inherent in the same one.

HOOK EFFECT

In all  the experiments done with  this  test,  a fall  or
disappearance of the signal has not been observed
when one or the two analytes (E.coli O157 and the
verotoxins) are in high concentrations. 
In fact, E.coli O157 bacteria are usually in a very high
quantity in the analysed samples because mTSB broth
favors their proliferation.
We include a graph that shows this fact:
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INTERFERING SUBSTANCES

The  substances  indicated  in  the  table,  at  the
concentration specified, did not interfere with the test
results:

Loperamide  64 µg/ml Neomicyn  11 mg/ml

Atropine    3 µg/ml Ampicillin  12 mg/ml

Omeprazole      0,24 mg/ml Sucrose   25 mg/ml

Racecadotril  1,2 mg/ml Palmitic acid  30 mg/ml

Cimetidine  3,2 mg/ml Whole blood  40% (v/v)

Aspirin      8 mg/ml Ibuprofen  10 mg/ml
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