
superiores a 0,03125 mg/ml en la orina pueden aumentar la intensidad de señal
de muestras positivas en L. pneumophila sin por ello disparar la falsa positividad
en muestras negativas.

**  Levofloxacino:  se  ha  observado  que  concentraciones  de  Levofloxacino
superiores  a  0,0625  mg/ml  en  la  orina  pueden  afectar  negativamente  a  la
detección de muestras positivas en S. pneumoniae.

REACTIVIDAD CRUZADA 
El  test  Strep  pneumo-Legio  se  testó  frente  a  distintos
organismos a una concentración de 0,25 x 108  CFU/ml,
con la excepción de Gardenerella vaginalis que se testó a
0,25 x 107 CFU/ml, sin presentar reactividad cruzada con
ninguno de ellos:

Arcanobacterium 
haemolyticum

Legionella longbeach Streptococcus mutans

Bordetella holmessi Moraxella catharralis Streptococcus oralis

Bordetella parapertussis Neisseria gonorrhoeae
Streptococcus 
pneumoniae

Bordetella pertussis Neisseria meningitidis
Streptococcus pyogenes 
grupo A

Candida albicans Neisseria subflava
Streptococcus pyogenes 
grupo B

Corynebacterium 
diftheriae

Pseudomonas 
aeruginosa

Streptococcus pyogenes
tipo C

Escherichia coli Proteus vulgaris
Streptococcus pyogenes
tipo D

Fusobacterium 
necrophorum

Serratia marcescens
Streptococcus pyogenes
tipo F

Gardnerella vaginalis Staphylococcus aureus
Streptococcus pyogenes
tipo G

Haemophilus influenzae
Staphylococcus 
epidermis

Streptococcus salivarius

Klebsiella pneumoniae
Staphylococcus 
haemolyticus

Streptococcus sanguinis

Legionella dumofii
Staphylococcus 
saprophyticus

Legionella fluoribacter 
bozemanae

Streptococcus mitis

----------------------------------------

   

SIMPLE Strep pneumo-Legio / STICK Strep
pneumo-Legio

One-step immunochromatographic test for the detection of
the Streptococcus pneumoniae and Legionella pneumophila

serogroup 1 soluble antigen in human urine.

PROFESSIONAL USE ONLY

THESE INSTRUCTIONS SHOULD BE READ CAREFULLY
BEFORE PERFORMING THE TEST.

INTRODUCTION
Streptococcus  pneumoniae is  the  main  pathogen
responsible  for  community-acquired  (CAP)  and
hospital-acquired  (HAP)  pneumonia  in  adults  and
children.
Pneumococcus can cause either bacteraemic or non-
bacteraemic  pneumonia.  Twenty-five  percent  of
pneumococcus-derived  pneumonia  cases  are
bacteraemic, i.e. the bacteria can be detected in the
blood,  and  are  associated  with  higher  mortality.
However,  many  non-bacteraemic  pneumonia  cases
remain  undetected  using  traditional  respiratory  or
blood sample culture methods.
The incidence of infections by pneumococcus is high in
both children under  2 years old and adults  over 60
years old, with mortality rates of up to 30%, depending
on  the  bacteraemia,  age,  and  latent  diseases.  S.
pneumoniae is  one  of  the  most  common  causes  of
bacterial  infection  in  children  and  can  cause  otitis
media,  sinusitis,  occult  bacteraemia,  pneumonia,
meningitis,  osteomyelitis,  septic  arthritis,  pericarditis,
and peritonitis.
Legionella pneumophila is the species that causes more
than 90% of  Legionella-derived infections in humans.
Specifically, Legionella pneumophila serogroup 1 is the
most  commonly  isolated serogroup and accounts  for
more than 80% of clinically diagnosed cases. 
Infection by Legionella or legionellosis can take on two
different  clinical  forms.  These  are  lung  infection,  or
“Legionnaires’ disease”, which is known for pneumonia
accompanied  with  a  high  fever,  and  the  non-
pneumonia  form  known  as  “Pontiac  fever”,  with
symptoms of acute fever with a mild prognosis, which
doesn’t normally require treatment.
Data  on  the  incidence  of  L.  pneumophila-induced
pneumonia  varies,  accounting  for  2  to  15%  of
community-acquired  pneumonia  cases  requiring
hospitalisation. It occurs more frequently among adults
aged 40 to 70 years old. It occurs two to three times
more  often  in  males  compared  to  females.  It  is
uncommon in children but  the  disease  is  less  severe
when it does occur.
Infection  from  Legionella can  be  acquired  in  two
domains,  community-acquired  (CAP)  with  a  3  %
mortality  rate,  and hospital-acquired,  where it  affects
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high risk patients and has a mortality rate of 10 to 30 %,
presenting as outbreaks and in isolated or sporadic cases.
It is worth noting that the disease infection risk depends on
a given person’s health condition and that most  healthy
people do not develop the disease on exposure. The risk is
higher  among  immunosuppressed  persons,  diabetics,
patients with chronic obstructive pulmonary disease, elderly
persons, smokers, and alcoholics.
Detection  tests  for  Streptococcus  pneumoniae and  L.
pneumophila serogroup 1 soluble antigens released during
the  course  of  pneumococcus-derived  pneumonia  or
“Legionnaires’ disease”, enable the early and differential
diagnosis  of  both  diseases,  and  the  use  of  the  most
suitable antibiotic treatment during the early stages of both
diseases.

BASIC PRINCIPLES OF THE TEST
The  Simple  Strep pneumo-Legio or  Stick  Strep pneumo-
Legio test  is  an  immunochromatographic  test  that  uses
specific rabbit monoclonal antibodies that act on the cell
wall (CWPS) soluble antigen of Streptococcus pneumoniae
and specific rabbit polyclonal antibodies that act on the
Legionella  pneumophila serogroup  1  soluble  antigen
excreted in human urine.

The test Strep pneumo-Legio uses a combination of:

1)  red latex  particles  conjugated  to  specific  antibodies
against  the  cell  wall  (CWPS)  soluble  antigen  of
Streptococcus pneumoniae which cooperate with another
antibodies  specific  for  the  same antigen  located on the
membrane (T1 position) the control band.
2) red latex  particles  conjugated  to  specific  antibodies
against  the  soluble  antigen  of  Legionella  pneumophila
serogroup  1  which  cooperate  with  another  antibodies
specific for the same antigen located on the membrane (T2
position) the control band.

3) blue latex particles conjugated to an antigen recognized
by  an  antibody  specific  for  this  antigen  bound  to  the
membrane forming the so called test control band.
This  test  first  involves  treating  the  sample  with  sample
diluting  buffers  (included  in  the  kit).  After  diluting  the
sample,  it  is  simply  requires  adding  a  specific  diluted
sample  volume  to  the  reagent  strip  and  waiting  for  20
minutes.

On  testing  the  diluted  sample,  the  Streptococcus
pneumoniae and  Legionella  pneumophila serogroup  1
soluble  antigens  present  in  urine will  bond  to  the
pneumococcus  urinary  anti-antigen  antibodies  or
Legionella pneumophila serogroup 1 urinary anti-antigen
antibodies  coating  on  coloured  latex  beads.  These
pneumococcus  or  Legionella  pneumophila serogroup  1
urinary  anti-antigen  antibodies  latex  bead  conjugates
migrate  by  a  chromatographic  process  towards  the
membrane  where  the  test  reading  zone  is  located. This
zone  has  different  positions  for  the  Streptococcus
pneumoniae urinary anti-antigen  antibodies (position T1)

and  Legionella pneumophila serogroup 1 urinary anti-
antigen antibodies (position T2) that  will  take up the
latex conjugates depending on the pneumococcus or
Legionella  pneumophila serogroup  1 soluble  antigen
content  in  the  urine,  causing  the  corresponding  red
lines to appear.
These lines are used to interpret the test result after 20
minutes incubation at room temperature (see Fig.1).

TEST FORMATS
The  test  Strep  pneumo-Legio  is  available  in  two
different formats:
-  Stick  format: the  dipstick  strips  are  packaged
individually within an aluminium pouch. An additional
test  tube  (included  in  the  kit)  to  deposit  the  diluted
sample and run the test is required.
-  Simple  format:  the  reactive  strip  inside  a  plastic
cassette. The diluted samples are added directly to the
sample window of the casing marked with an arrow.
Both  formats  have  the  same  features,  the  only
difference is related to the method for running the test
(see below the applicable "Procedure" sections).

MATERIALS PROVIDED WITH THE KIT
• Reaction devices (Simple or Stick formats).
• Sample dilution buffers.
• Non-graduated disposable plastic pipettes (yellow).

    BIOSIGMA S.r.l.
Via Valletta, 6 – Zona Ind. Cantarana
30010 - Cona (VE) - ITALY

• 1,5  ml  plastic  micro-tubes with  lid  (only  in  Simple
format).
• Test tubes (only in Stick format).
• Stands for the above test tubes allowing to keep them
in an upright, stable position (only in Stick format).

MATERIALS NOT INCLUDED IN THE KIT
• Stopwatch

There are available  controls  for  the  user in order to
validate  the  obtained results.  These controls  may  be
acquired as an independent commercial reference. 

PRECAUTIONS
1. Patient  specimens (urines)  should be handled with
caution as they may contain infectious agents. The use
of disposable gloves throughout the entire procedure is
required.
2. The sample dilution buffers contains sodium azide as
anti-microbial agent. Avoid direct contact with skin and
mucous membranes. Dispose of appropriately. Do not
use the buffer if signs of contamination or precipitation
are present.
3. Do not eat, drink, smoke or prepare or store food in
areas where reagents or samples are handled.
4. Once completed the procedure, clean work surfaces
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with soap and water and finish disinfecting with a suitable
solution. Finally, discard the gloves and then wash hands
first with soap and water rubbing them well.
5. Do  not  exchange  components  from  one  kit  lot  to
another.
6. Before use, allow all kit components and stool samples
to  reach  room  temperature,  as  cold  reagents  and/or
samples can reduce test functionality. Twenty to 30 minutes
are recommended to reach room temperature.
7. All reagents are for in vitro use exclusively.
8. Do not use kit components beyond their expiration date.
9. In case of package damage, the product may be used if
none of its components has been damaged.
10. It is important to sample the volume of urine indicated
in the test (the number of drops of urine applied using the
non-graduated disposable yellow plastic  pipette  supplied
in the kit) prior to diluting it with the supplied buffers.
It is also important to apply the number of drops of each
buffer indicated in the procedure to dilute the urine and
ensure that the test works properly.
11. Mix once the dilution buffers have been applied to the
urine to ensure the sample is suitably homogeneous before
using it in the test.
12. It is important to add the correct amount of the diluted
urine  in  the  test  (the  number  of  drops  of  diluted  urine
applied with the disposable non-graduated yellow plastic
pipette  supplied  in  the  kit).  If  less  than  indicated,  the
chromatography  may  not  work  because  of  a  lack  of
sample in the reaction zone. If  more than indicated, the
reagent  may  be  diluted,  with  a  poorly  defined  line
appearing.
13. Avoid  bubbles  from  forming  when  applying  the
indicated number of  drops of  the sample or the sample
dilution buffers to ensure the correct volume of sample and
diluents are added respectively.
14. Used  product  should  be  disposed  of  according  to
applicable laws.
15. Do not use the test if any coloured lines appear in the
result area before using the test.
16. Do  not  discard  the  external  box  of  the  kit  until  its
content has been totally used. The external box contains
essential  information  regarding  the  EC  marking  and
component lots.

STORAGE
The product Strep pneumo-Legio  must be stored  at +2-
8ºC.  The  expiry  date  is  printed  on  the  aluminium
packages.

SAMPLES
▪  Urine  samples  can  be  collected  in  plastic  or  glass
containers.
▪  Up to concentration of  20 mg/ml,  boric  acid  can  be
used as a preservative.
▪ Samples can be kept at room temperature (+15-30 ºC) if
assayed within 24 hours of collection. Alternatively,  store
samples in the refrigerator for 1-2 days. To conserve them
for a longer period, they should be frozen at -20ºC. Before

frozen  samples  are  used  in  the  test,  they  should  be
unfrozen, letting them reach room temperature.
▪  The results should remain unaffected by up to three
freeze-thaw cycles.

PREPARATION OF SAMPLES
1. Allow  the  reaction  devices  to  reach  room
temperature before  opening  them.  Allow  the  dilution
buffers to reach room temperature too.
2. Allow  any  refrigerated  samples  to  reach  room
temperature before use.
If frozen, thaw and allow to reach room temperature,
mixing until homogenised before use.

Please  note: disposable  gloves  should  be  used
throughout  the  test  procedure  due  the  handling  of
infectious samples. Once the work is concluded, do not
forget to comply with the hygiene procedures detailed
in point 4 of the “Precautions” section.

SIMPLE PROCEDURE
1. Remove  the  test  from  its  protective  pouch
immediately before use.
2. Sample  the  urine  using  the  non-graduated
disposable  (yellow)  plastic  pipette  included  in  the  kit
and  add  5  drops  of  urine (drop  by  drop  to  prevent
bubbles from forming) to a 1.5 ml plastic micro-tube
with a stopper.
3. Add  1  drop  of  the  URINE  01-A  sample  dilution
buffer  (white  label)  and  3 drops  of  the  URINE 01-B
sample  dilution  buffer  (yellow  label)  to  the  1.5  ml
plastic micro-tube with a stopper containing the urine.
Important: apply drop by drop to prevent bubbles from
forming.
Mix to homogenise the diluted sample.
4. Sample using a different non-graduated disposable
(yellow) plastic pipette from the kit, adding  5 drops of
diluted urine to the test window indicated with an arrow.
5. Read the result after 20 minutes.

STICK PROCEDURE
1. Sample the urine using a non-graduated disposable
(yellow) plastic pipette from the kit,  adding 5 drops of
urine to a test tube (drop by drop to prevent bubbles
from forming).
2. Add  1 drop  of URINE 01-A  sample dilution buffer
(white  label)  and  3  drops  of  URINE  01-B  sample
dilution buffer (yellow label) to the test tube containing
the urine.
Important: apply drop by drop to prevent bubbles from
forming.
Mix to homogenise the diluted sample.
3. Insert the Strep pneumo-Legio stick vertically, with the
white end immersed in the urine. Do not allow the urine
to reach the area marked with the arrows.
4. Read the result after 20 minutes.

10



READING OF RESULTS
The  strips  shown  in  Figure  1  are  an  example  of  the
different  results  that  can  be  obtained  with  the  Strep
pneumo-Legio test.
Three different coloured bands can be distinguished:
The upper blue line: this is a control line that indicates that
the test is working correctly.
The  middle  red  line:  this  indicates  that  the  Legionella
pneumophila serogroup 1 soluble antigen is present.
The lower red line: this indicates that the sample contains
the Streptococcus pneumoniae soluble antigen.
The blue control line should always appear. Either of the
two red lines appearing indicates that the sample contains
Streptococcus pneumoniae and/or Legionella pneumophila
serogroup 1 soluble antigens.

Strip  1. NEGATIVE result:  a  single  transverse  BLUE line
appears in the area of reaction device (in SIMPLE format
aligned with the letter “C” marked on the plastic cassette
or  casing).  This  band  is  the  control  band  and  should
always appear indicating that chromatography takes place
normally.

Strips 2-4.   POSITIVE results

Strip   2. Detection of the Streptococcus pneumoniae soluble
antigen: a BLUE (control) line appears along with a RED
line approximately 10 mm below the control line (aligned
with the “T1” mark on the housing for the Simple test). The
intensity  depends  on  the  analyte  concentration  in  the
sample.
Strip   3. Detection  of the  Legionella  pneumophila
serogroup 1 soluble antigen: a BLUE (control) line appears
along  with  a  RED line  approximately  5  mm below  the
control line (aligned with the “T2” mark on the housing for
the  Simple  test).  The  intensity  depends  on  the  analyte
concentration in the sample.
Strip   4.  Detection of  the Streptococcus pneumoniae and
Legionella pneumophila serogroup 1 soluble antigens: a
BLUE (control) line appears along with two RED lines below
the control line (aligned with the “T1”  and the “T2”mark,
respectively, on the housing for the Simple test). Result not
shown in Figure 1.
Strip   5. INVALID result: the control band does not appear,
the  BLUE colour of  this band is  clearly  altered (e.g  very
dark BLUE or PURPLE colour) or non-specific colours (other
than RED) appear in the positive band. Any combination of
colours  other  than  those  indicated  above  indicates
abnormal functioning of the test.
Possible reasons are:
-  some  reagents  have  got  damaged  or  the  test  has
expired.  
-  the  sample  was  not  prepared  according  to  the
instructions of use. 
In the event of an invalid result it is recommended to run
another test, strictly following the protocol described in this
manual. 

If the urine sample is highly turbid due to precipitated salts,
which  subsequently  affects  the  chromatography  elution,

allow the  precipitate  to settle  and the urine  to clear
before  sampling  the  supernatant,  or  centrifuge  the
urine for 5 minutes at 700xg (around 3000 rpm) in a
small micro-tube suitable centrifuge.

Strip 1 Strip 2 Strip 3 Strip 5

Negative
Positive S.

pneumoniae
antigen

Positive L.
pneumophila
serogroup 1

antigen

Invalid

Fig. 1:  examples of the potential results (Simple format).
The reading is indicated below the strips.

Any  line  that  appears  beyond  20  minutes,  has  no
diagnostic value.

NOTE:  the final and definitive diagnosis is established
by the clinician. This test only detects the presence of
Streptococcus  pneumoniae and  Legionella
pneumophila  serogroup  1 soluble  antigens in  a
sample, but is  not  an argument to conclude that the
person has an infection with these pathogens.

QUALITY CONTROL
The test  is  invalid if  no BLUE line appears,  whether
because the test  was not  performed properly or the
reagents have deteriorated. If this happens, repeat the
analysis,  following  the  work  protocol  indicated  in
these instruction sheets closely.
WARNING: including our controls with an established
result  is  recommended  to  ensure  that  the  data
obtained are correct.

LIMITATIONS OF THE PROCEDURE
1. The  Strep  pneumo-Legio test  is  intended  for  the
differential detection of Streptococcus pneumoniae and
Legionella pneumophila serogroup 1 soluble antigens

by detecting  their presence in human  urines provided
that  the  antigen load is  equal  to or  higher than the
detection limit of the assay.
2.  This is a qualitative, not quantitative test, although
the intensity of positive bands relates to the amount of
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analyte in the urine sample.
3.  Over  300  urine  samples  were  assessed  to  ensure
proper  test  performance.  The  correlation  of  results  with
other tests as Alere BinaxNOW® S. pneumoniae and Alere
BinaxNOW® Legionella  rapid tests by Abbott  was good.
However, this study does not exclude potential interference
in test performance when analysing other urine samples.
4.  It is important to control reaction time. If reaction time
is less than that indicated, samples containing an analyte
concentration significantly  higher than the sensitivity  limit
can be seen clearly, but those that are at the limit will not
appear.  If reaction time is longer than that indicated, test
sensitivity  will  be  altered  and  erroneous  interpretations
might result.
5.  Test  results  should be interpreted in  conjunction with
information available from epidemiological studies, patient
clinical evaluation and other diagnostic procedures.
6.  The  S. pneumoniae soluble antigen is first excreted in
urine  approximately  4  days  after  the  initial  symptoms
appear, and can remain in urine for weeks and months. A
positive  result  is  therefore  a  sign  of  both  present,  and
recent, but past infection. As such, the clinical picture is
required to confirm a current pathogen infection.
7.  The  Legionella  pneumophila serogroup  1  soluble
antigen is  detected  in  urine  within  1-3  days  of  the  first
symptoms appearing, lasting months, or even 1 year after
the  infection  in  some cases.  This  means that  a  positive
result may be a sign of both past or present infection, and
that  a  clinical  picture  is  required  to  confirm  current
pathogen infection.
8.  Patients can show excessive antigen levels  during the
48-hour  period  post-pneumococcus  vaccination,  so
performing  the  test  within  5  days  of  vaccination  is  not
recommended.
9.  The  S.  pneumoniae  cell  wall  soluble  antigen (CWPS)
detected  in  urine  expresses  for  every  type  of  virulent
(invasive)  and  non-virulent  (non-invasive)  pneumococci,
meaning that these tests should only be undertaken when
indicated by the clinical picture.
10.  Please consider that  the incidence of  false  positives
may  be  higher  in  children  due  to  high  levels  of  non-
invasive  nasopharyngeal  colonisation  and  common
infections caused by S. pneumoniae.
11.  A negative result  does not  exclude the possibility  of
infection by  Legionella, given that this test recognises the
Legionella  pneumophila species  serogroup  1  soluble
antigen, but other  Legionella species are also pathogenic
to  humans.  In  addition,  despite  more  than  80%  of
diagnosed  cases  being  caused  by  L.  pneumophila
serogroup  1,  this species is  comprised  of  different
serogroups.
12.  Furthermore,  Legionella soluble  antigen  excretion  in
urine  can  vary  depending  on  the  patient  and  disease
severity.  In fact,  8% of patients with legionellosis  do not
excrete  the  antigen  in  their  urine.  As  such,  detecting
antigens  in  urine,  along  with  the  clinical  findings,  and
sputum  cultures  and  serology  whenever  possible,  will
enable doctors to diagnose Legionella-induced pneumonia

cases more accurately.
13.  The  Strep  pneumo-Legio test  has  not  been
validated for use on boiled or concentrated urine.

ANALYTICAL SENSITIVITY
From diverse assays with several observers in different
conditions and with different lots, we have established a
typical  sensitivity  of  0,125  ng/ml  for  S.  pneumoniae
soluble  antigen,  although amounts  of  0,0625 ng/ml
may  be  detected.  In  the  case  of  L.  pneumophila
serogroup 1 soluble antigen,  the  typical sensitivity  of
the  Strep  pneumo-Legio  test  is  established  as  18,38
ng/ml,  although  amounts  of  9,19  ng/ml  may  be
detected.
This  sensitivity  has  been  calculated  based  on  a
characterized internal standard for both antigens.

ANALYTICAL SPECIFICITY
Monoclonal and polyclonal antibodies used in this test
offer  a  unique  specificity  for  the Streptococcus
pneumoniae and  L. pneumophila serogroup 1 soluble
antigens,  respectively, without expected cross-reactions
with  other  soluble  antigens  or  organisms  present  in
urine.

See the cross reactivity section.

DIAGNOSTIC SENSITIVITY AND SPECIFICITY

A.- OPERON Internal Evaluation.
A  comparison  between  the  OPERON,  S.A.  Strep
pneumo-Legio test and the following commercial tests:
Alere BinaxNOW® S. pneumoniae  by Abbott, for  the
cell  wall  (CWPS)  soluble  antigen  of  Streptococcus
pneumoniae detection,  and Abbott’s  Alere
BinaxNOW® Legionella and SD Bioline Legionella Ag,
both  for  the  L.  pneumophila serogroup  1  soluble
antigen detection, was done.
The study included  for the  Streptococcus pneumoniae
soluble antigen  the analysis of  151 urine samples, 78
of which were negative samples and 73 were positive
samples. All them were frozen samples characterized in
the urine antigen  of  Streptococcus pneumoniae in the
original hospitals.
In the case of the Legionella pneumophila serogroup 1
the study included the analysis of 100 urine samples,
81 of  which  were  negative  samples  and  19 were
positive samples. 
The non-concentrated negative samples were analysed
in the source hospital using the SD Bioline Legionella
Ag  test.  The  positive  samples were  analysed  in the
source hospitals using  concentrated urine in the Alere
BinaxNOW® Legionella test.
On  the  other  hand,  all  samples,  both  negative  and
positive, were evaluated with the  Strep pneumo-Legio
test non-concentrated.
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The results obtained were as follows: 

- S. pneumoniae     soluble antigen

Alere BinaxNOW® S. pneumoniae

Positive Negative

Strep pneumo-
Legio test 

Positive 71 0

Negative 2 78

Sensitivity Concordance= 71/(71+2)*100= 97,3 %
Specificity Concordance = 78/(78+0)*100= >99,9 %

The two discrepant samples were retested in OPERON S.A.
using the reference test and the same batch, with another
different one for the Strep pneumo-Legio test. One of the
samples is positive at the detection limit in both tests, while
the other sample is no longer detected using the reference
test and is negative again in the evaluated test. The results
suggest that both samples can be considered positive at
the detection limit and that the technique’s own variability
may sometimes account for the lack of detection using the
Strep pneumo-Legio test and even using the reference test
itself.

-   L. pneumophila   serogrupo 1   soluble antigen
The  results  are  shown  below  based  on  the  study  with
positive and negative samples and the reference test used
in each case:

Alere BinaxNOW® Legionella
(concentrated urine)

Positive Negative

Strep pneumo-Legio
test 

(non-concentrated
urine)

Positive 17 -

Negative 2 -

Sensitivity Concordance    = 17/(17+2)*100= 89,5 %

Both  discrepant samples were measured in OPERON S.A.
using Abbott’s Alere BinaxNOW® Legionella reference test
non-concentrated and using the Strep pneumo-Legio test.
The results showed that 1 of them indicated low intensity in
the reference test and the evaluated test, and the other was
negative  in  both  tests.  This  result  suggests  that  these
samples are close to the detection limit for both tests, and
that both the technique’s variability and urine concentration
account  for  why  they  were  not  detected  using  the  Strep
pneumo-Legio test.

SD Bioline Legionella Ag
(non-concentrated   urine)

Positive Negative

Test Strep pneumo-
Legio

(non-concentrated
urine)

Positive - 0

Negative - 81

Specificity Concordance = 81/(81+0)*100= >99,9 %

B.- Ex  ternal Evaluation.
The study involves the analysis of  159 urine  samples,
70 of  which  were  negative  samples  and  50 were
positive  samples  for  the  Streptococcus  pneumoniae
soluble antigen  and 39 were  positive samples  for the
Legionella pneumophila serogrupo 1 soluble antigen.

All  samples  were  characterized  by  the  Microbiology
Department of  Spanish  hospital  using  Abbott’s  Alere
BinaxNOW®  S.  pneumoniae  and  Abbott’s  Alere
BinaxNOW® Legionella as the routinely used reference
tests in  the  department  and  the  Strep  pneumo-Legio
test. Positive samples were frozen and negative samples
for both pathogens were fresh.

The results obtained were as follows: 

Alere BinaxNOW® S. pneumoniae

Positive Negative

Strep pneumo-
Legio test 

Positive 50 2

Negative 0 107

Sensitivity Concordance = 50/(50+0)*100= >99,9 %
Specificity Concordance =107/(107+2)*100=98,2 %

Both S. pneumoniae urinary antigen discrepant samples
(false positives)  were retested in OPERON S.A.  using
the  reference  test  and  the  Strep  pneumo-Legio  test.
Additionally, for the Strep pneumo-Legio test, they were
analysed before and after boiling to confirm the false
positive.  The  results  obtained  with  the  reference  test
were again negative for both samples. With the Strep
pneumo-Legio test, the positive result from one of the
two tests remained after boiling, suggesting that it may
be a true positive. The second sample was confirmed
as  a  false  positive,  as  the  positive  signal  no  longer
appeared after boiling.

Alere BinaxNOW® Legionella
(non-concentrated   urine)

Positive Negative

Test Strep pneumo-
Legio

(non-concentrated
urine)

Positive 30 1

Negative 0 128

Sensitivity Concordance    = 30/(30+0)*100= >99,9 %
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Specificity Concordance=128/(128+1)*100=99,2 %
The  L.  pneumophila serogroup  1  urinary  antigen
discrepant sample (false positive) was retested in OPERON
S.A. using both the reference test and the Strep pneumo-
Legio test.  Additionally, in the case of the Strep pneumo-
Legio  test,  it  was  analysed  before  and  after  boiling  to
confirm whether or not it was a false positive, given that a
signal  remaining  after  boiling  indicates  that  the  sample
may not be a false positive (8. Birtles R.J., et al., 1990).
The results showed that the sample is negative using the
reference  test,  but  that  it  remains  positive  for  the  L.
pneumophila serogroup 1 soluble  antigen test  using the
Strep pneumo-Legio test  before  and after  boiling,  which
suggests that it may not be a false positive.

Compared  to  the  reference  tests,  Abbott’s  Alere
BinaxNOW®  S.  pneumoniae  and  Abbott’s  Alere
BinaxNOW®  Legionella,  the  sensitivity  of  the  Strep
pneumo-Legio test was 100% for the  S. pneumoniae and
L. pneumophila serogroup 1 soluble antigens respectively,
with very close to 100% specificity.

REPEATABILITY
INTRA-ASSAY PRECISION
Five replicates from a set of ½ dilutions of a characterized
internal  standard were  visually  analysed.  The
measurements were taken from 1 batch of the product on
the same day by the same person.  A  100% repeatability
was  obtained  with  all  the  dilutions,  even  with  the  low
concentrations, indicating a high intra-assay precision of
the test. 

REPRODUCIBILITY
INTER-DAY PRECISION
A  series  of  two-fold  dilutions  was  measured  over  five
separate  days  using a single  lot  of  Strep pneumo-Legio
test. The  results  were  very  reproducible  since  the
differences are less than a ½ dilution, which is acceptable
and tolerable by the technique.

INTER-OPERATOR PRECISION
Three operators  with  no  prior  training  measured  in
duplicate a series of  two-fold dilutions. Differences were
observed that in no case exceeded one two-fold dilution.

INTER-LOT PRECISION
A series  of  two-fold  dilutions  was measured in  triplicate
using  three different lots of  Strep pneumo-Legio test. The
analysis was performed by the same person on the same
day. Only differences below to one two-fold dilution were
observed, acceptable and tolerable for the assay.

The differences found in the different “Precision” sections
are acceptable for a qualitative immunochromatographic

technique with its inherent variability.
HOOK EFFECT
On consulting the bibliography, no information was found
about naturally  observed  Streptococcus pneumoniae and

Legionella  pneumophila  soluble  antigen
concentrations.
The  highest  measured  concentration  of  the
Streptococcus  pneumoniae cell  wall  soluble  antigen
was 250 ng/ml (2000 times the test threshold of 0.125
ng/ml),  observing a mild decrease in signal  intensity,
which remained detectable at all times. The average of
a  series  of  dilutions  based  on  that  concentration
showed a mild increase in signal intensity from 31.25
ng/ml, indicating a hook effect at higher concentrations
(250-31.25 ng/ml range).  This  quantity  is  250 times
higher than the test limit.
In  the  case  of  Legionella  pneumophila,  the  highest
measured concentration of the Legionella pneumophila
soluble antigen was 73500 ng/ml (4000 times the test
threshold of 18,38 ng/ml), observing a mild decrease
in  signal  intensity,  which  remained  detectable  at  all
times.  The average of  a series of  dilutions based on
that  concentration  showed a  mild  increase  in  signal
intensity from 2297 ng/ml, indicating a hook effect at
higher concentrations (73500-2297 ng/ml range). This
quantity is 125 times higher than the test limit.

INTERFERING SUBSTANCES
The  substances  indicated  in  the  table  at  the
concentration specified did not interfere with the results
when  added  to  urine samples  (positive  and  negative
ones).

Stop-Cold
(Anti-histamine)

0,3 mg/ml Whole Blood 2,5 % (v/v)

Ascorbic Acid 1 mg/ml Amoxicilin 2 mg/ml

Purified Caffeine 1,38 mg/ml* Paracetamol 5 mg/ml

Ciprofloxacin 1,25 mg/ml Levofloxacin** 0,0625 mg/ml

Pharmagrip 2,5 mg/ml Acetylsalicylic Acid 5 mg/ml

Desenfriol 3,4 mg/ml Haemoglobin** 0,03125 mg/ml

Iniston Syrup 4 % (v/v) Ibuprofen 1,5 mg/ml

Glucose 20 mg/ml Spiramycin (Rhodogil) 5625 UI/ml

Prednisone 0,22 mg/ml Clarithromycin 1,25 mg/ml

BSA ** 0,156 mg/ml Daktarin cream 1 % (w/v)

Urea 7,5 mg/ml*

* concentration in ½ diluted urine in sample dilution buffers (urine 01-A and
urine 01-B sample dilution buffers).

** BSA: observations have shown that BSA concentrations over 0.156 mg/ml
in diluted urine can enhance the signal intensity of samples containing  S.
pneumoniae, without deriving in more false positives in negative samples.

** Haemoglobin: observations have shown that haemoglobin concentrations
over  0.03125  mg/ml  in  urine  can  enhance  the  signal  intensity  of  L.
pneumophila positive samples without meaning that it causes false positives
among negative samples.

** Levofloxacin:  observations  have  shown that  levofloxacin concentrations
over 0.0625 mg/ml in urine can impact on detection of samples containing
S. pneumoniae.
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CROSS-REACTIVITY
The  Strep pneumo-Legio test  was  evaluated  against
different microorganisms  at a concentration of  0,25 x108

CFU/ml,  with  the  exception  of  Gardenerella  vaginalis
tested  at  0,25  x107  CFU/ml. No  cross-reactivity  was
detected with any of them: 

Arcanobacterium 
haemolyticum

Legionella longbeach Streptococcus mutans

Bordetella holmessi Moraxella catharralis Streptococcus oralis

Bordetella 
parapertussis

Neisseria gonorrhoeae
Streptococcus 
pneumoniae

Bordetella pertussis Neisseria meningitidis
Streptococcus 
pyogenes grupo A

Candida albicans Neisseria subflava
Streptococcus 
pyogenes grupo B

Corynebacterium 
diftheriae

Pseudomonas 
aeruginosa

Streptococcus 
pyogenes tipo C

Escherichia coli Proteus vulgaris
Streptococcus 
pyogenes tipo D

Fusobacterium 
necrophorum

Serratia marcescens
Streptococcus 
pyogenes tipo F

Gardnerella vaginalis Staphylococcus aureus
Streptococcus 
pyogenes tipo G

Haemophilus 
influenzae

Staphylococcus 
epidermis

Streptococcus 
salivarius

Klebsiella pneumoniae
Staphylococcus 
haemolyticus

Streptococcus 
sanguinis

Legionella dumofii
Staphylococcus 
saprophyticus

Legionella fluoribacter 
bozemanae

Streptococcus mitis
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