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ABSTRACT (revised)
The BD Directigen™ Flu A+B rapid manual EIA test

qualitatively detects and differentiates influenza (Flu) A
and B antigens extracted from respiratory specimens. This
study was designed to determine the stability of Flu A and B
viruses seeded into viral transport medium. Aliquots (n=10)
of M5 viral transport medium were seeded with Flu A or
Flu B viruses to simulate low positive reactions in the Flu
A+B test. Samples were stored unextracted and tested after
storage at 2-8°C for 24, 48 and 72 hours, storage at 25°C
for 24 hours or storage at —=70°C for 1 week. Test results
were visually determined using photographic intensity
standards and compared to reactivity at time zero. Our
results indicated that samples could be stored at 2-8°C

for 72 hours in M5 medium prior to extraction with no
reduction of Flu A reactivity and only minor reduction of
Flu B reactivity (11%), or stored at =70°C for 1 week with
no reduction in reactivity. When Flu A and B viruses were
stored at 25°C for 24 hours in M5 medium prior to
extraction, the reactivity was reduced by 11% and 17%
for Flu A and B, respectively. Additionally, samples were
extracted and stored at 25°C prior to testing for 0, 15, 30,
60 and 120 minutes, or stored at 2-8°C for 24 hours prior
to testing. Extracted Flu A and Flu B viruses held at 25°C
for 15 minutes showed only minor reduction in reactivity
(17%) for Flu A and no reduction in reactivity for Flu B.
All test results were positive after 30 to 120 minutes of
storage. However, a trend toward reduced reactivity was
observed over that time interval. In summary, there was no
significant reduction in reactivity of Flu A or Flu B viruses
in the Flu A+B test when stored for 72 hours at 2-8°C or
for 1 week at =70°C in MS viral transport medium prior to
extraction. Samples stored at 25°C for 24 hours showed
only a minor reduction in sensitivity compared to refrigerated
samples. Extracted samples gave best performance when

tested within 15 minutes after extraction.

INTRODUCTION

™

The Becton Dickinson Directigen™ Flu A+B test is a rapid in
vitro enzyme immunoassay (EIA) membrane test for the direct
and qualitative detection of influenza A and B viral antigens
extracted from respiratory specimens. The Flu A+B package insert
recommends that fresh respiratory specimens should be
transported to the laboratory as rapidly as possible in a suitable
liquid transport system maintained on ice or refrigerated at
2-8°C. These specimens should be processed and tested as soon as
possible after collection.

This study was designed to determine the acceptable storage
conditions for influenza A and B antigens spiked into M5 viral
transport medium. The results from this study provide additional
details for the handling and processing of specimens for the
Directigen Flu A+B test.




METHODS

M35 Viral transport medium (Micro Test Inc., Lilburn, GA) was
used for this study. A Flu A positive medium pool was prepared by
spiking medium with Flu A virus (A/PR/8/34) to simulate a Flu A
positive, Flu B negative sample. A Flu B positive medium pool was
prepared by spiking M5 medium with Flu B virus (B/Lee/40) to
simulate a Flu B positive, Flu A negative sample. The level of virus in
each pool was such that a positive test result of 2+ intensity was
obtained as determined using Table 2 description of signal intensity.

Flu A and Flu B positive medium pools were divided into aliquots.
Aliquots were removed from each of the pools and processed
according to the flowchart on Table 1.

Test results were evaluated by visual inspection of each test device
against the intensity description in Table 2. Data analysis for this
study was performed by determining the average of the replicates for
each condition at each time point and comparing them to the average
of the time 0 data. The following flowchart in Table 1 summarizes
the method.

Table 1

All zero time points were n=20
and all others were n=10

25°C ——— 0, 1530, 60 and 120 minutes
Extracted Seeded /
Medium Pools
Flu A+/B- or Flu B+/A- \
2-8°C _— 0and 24 hours
5°C — 0and 24 hours
Unextracted Seeded /
Medium Pools r 2-8°C ——  0,24,48and 72 hours
Flu A+/B- or Flu B+/A- \
-10°C — 0.and 1 week

RESULTS

EXTRACTED SAMPLES: Extracted Flu A virus in M35
medium held at ambient temperature (25°C) for 15 minutes
prior to testing indicated there was no significant
reduction in reactivity. However, while all test results
were positive after 30 to 120 minutes at 25°C, a trend of
reduced reactivity as a function of storage time after
extraction was observed. Extracted Flu B virus held at
25°C for up to 120 minutes showed no significant
reduction in reactivity (Chart 1).

When Flu A and B spiked M5 medium were extracted
and stored at 2-8°C for 24 hours, the average signal
intensities were reduced from baseline data by 74% (1.5
grade intensity) for Flu A and 37% (0.75 grade intensity)
for Flu B (Chart 2).

All replicates for each of the seeded pools at all test

points produced positive results. The MS transport
medium without virus tested negative.
UNEXTRACTED SAMPLES: When Flu A and B spiked
medium were stored at 25°C for 24 hours in M35 viral
transport medium prior to extraction, the average signal
intensities were reduced by 11% and 17%, respectively.
For both antigens, the average signal loss was less than
0.5 grade of average signal intensity in the Flu A+B test
(Chart 3).

There was no significant reduction of average signal
intensity when Flu A or Flu B viruses were stored in M$
viral transport medium prior to extraction for up to
72 hours at 2-8°C or 1 week at —=70°C (Chart 4).

Chart 1. Average Signal Intensity of Extracted Samples Stored at 25°C
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Table 2. Grading of Reactive Results

Triangle Reaction Description
Intensity

2.0 A moderate purple triangle. Control dot visible in the center of the triangle.
1.0 A light purple triangle. Control dot visible in the center of the triangle.
0.5 A very weak purple triangle. Control dot visible in the center of the triangle.
0 A control dot is visible in the center of the device with no presence of a triangle.

Chart 2. Average Signal Intensity of Extracted Samples Stored at 2-8°C
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Chart 3. Average Signal Intensity of Unextracted Samples
Stored in M5 Medium at 25°C
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Chart 4. Average Signal Intensity of Unextracted Samples
Stored in M5 Medium at 2-8°C or -70°C
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DISCUSSION

This study demonstrated the preservation of the
immunological reactivity of Flu A and B viruses stored in M5
medium was best maintained by storing samples refrigerated
or frozen before sample processing. Unextracted Flu A and
Flu B spiked M5 medium samples in this study also
demonstrated good antigen stability when stored at ambient
temperature in M5 medium for up to 24 hours. Since these
were spiked samples that did not contain any host cells or
normal respiratory flora as clinical samples may, there was
no risk of overgrowth that may occur with clinical samples.
Refrigerated or frozen clinical specimens will have reduced
likelihood of over-growth by contaminating flora.

The product insert for the Directigen Flu A+B test
recommends immediate testing of processed samples. Results
of this study indicate that the extracted Flu A and Flu B
seeded MS samples maintained reactivity for up to 15
minutes after extraction.

CONCLUSIONS

M Flu viruses seeded in MS medium can be

stored at 2—-8°C for up to 72 hours and at
-70°C for up to 1 week without significant
loss of reactivity when tested with the
Directigen Flu A+B assay.

Unextracted Flu viruses seeded in M35 viral
transport medium can be stored for a longer
period of time than extracted samples.

Results of this study show that samples may
be tested in the Directigen Flu A+B assay
for up to 15 minutes after extraction.
However, immediate testing of processed
samples is recommended.
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