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Efforts to Increase Influenza Testing in
New Mexico

Influenza is an important cause of morbidity and mor-
tality. Despite relatively poor sensitivity and specificity
of rapid antigen tests, they provide a tool for timely
diagnosis and clinical management of influenza pa-
tients while antiviral treatment can decrease complica-
tions of this disease. Other studies have shown a de-
crease in diagnostic tests, antibiotics prescribed, and
hospital stays in populations with a positive influenza
test."” A 2007 study of New Mexico influenza testing
practices identified hospitals which were less likely to
use rapid influenza tests as a diagnostic tool in their
emergency departments (ED).* While 90% of NM re-
spondents indicated that they had “ever” tested for in-
fluenza in the ED, only 8% indicated that an influenza
testing policy was in place. Hospitals in one NM
county reported that testing was rarely performed in
the ED. This report describes the impact of providing
rapid antigen influenza tests to one hospital shown in
the past to rarely use such tests in the ED for diagnos-
tic purposes.

Methods

In September 2007, one of two hospitals in a NM
county where influenza testing rarely occurred in the
ED was provided with 400 rapid influenza antigen
tests (QuickView; Quidel) by the NM Department of
Health (NMDOH). The tests were to be used during
the 2007-2008 influenza season (roughly October 1,
2007 through April 30, 2008) in order to potentially
increase case ascertainment and to assess the impact of
increased testing by comparing the 2007-08 influenza
season to the 2006-07 influenza season (October 1,
2006 through April 30, 2007).

After the 2007-08 season, hospital staff were inter-
viewed to determine testing differences between the
two flu seasons. An electronic chart review of all pa-
tients tested for influenza between October 1, 2006
through April 30, 2007 and October 1, 2007 through
April 30, 2008 was performed to identify the following
patient characteristics: gender; age; temperature; ICD
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code; length of emergency room stay; antibiotic/
antiviral prescriptions; and additional diagnostic tests
performed (i.e., urine analysis, blood tests, chest radio-
graph, and lumbar puncture).

Data are expressed as means for quantitative variables
and numbers or percentages for categorical variables.
Continuous data were compared using a Student t-test,
while categorical data were examined using the chi-
squared test or the Fisher’s exact probability test. Sta-
tistical significance was defined as p<0.05.

Results

Influenza testing practices 2006-07 and 2007-08. Dur-
ing the 2006-07 influenza season, 40 rapid influenza
antigen tests were performed, with only two positive
results (5%). During 2007-08, 160 tests were per-
formed with 13% positive results. This represented a
four-fold increase in number of tests performed, and a
2.5 times greater positivity rate. Interviews with hos-
pital staff suggested that the increase in testing resulted
from training provided by a new infectious disease
physician at the hospital during the 2007-08 season
and from the increased availability of the influenza
tests during the season. There was not a formal influ-
enza testing policy in place during either season at this
NM hospital.

Comparison of patient characteristics 2006-2007 vs.
2007-08. Males and females were evenly distributed
during both seasons (50-51% male) (Table 1). Sixty-
five percent of those tested during the 2006-07 season
were under age 18; none had positive tests. Eighty-five
pediatric patients (53%) were tested in the subsequent
season, with 13% testing positive. Patients with influ-
enza tests during 2006-07 had a larger number of diag-




nostic tests performed than those tested in 2007-08
(p<0.05), specifically urine culture, blood culture, and
complete blood count (CBC) tests. During both influ-
enza seasons, approximately 80% of patients received
chest x-rays, while only 1% received a lumbar punc-
ture and/or C-reactive protein analysis. Another area of
difference between the two seasons was antibiotic use.
Sixty percent of patients tested for influenza during
2006-07 received antibiotics, while only 43% of 2007-
08 patients were treated with antibiotics (p<0.05). The
most frequently assigned ICD codes for patients tested
for influenza during 2006-07 were 780.6 (fever), 382.9
(unspecified otitis media), and 465.9 (acute upper res-
piratory infection, unspecified), and during 2007-08,
were: 486 (pneumonia, unspecified organism); 799.02
(hypoxemia); 487.1 (influenza with other respiratory
manifestations).

Comparison of patient characteristics with a positive
or negative influenza test. Twelve percent of the 200
rapid influenza antigen tests performed during the two
seasons were positive. When influenza rapid test-
positive patients during the two seasons were com-
pared with rapid test-negative patients, some minor
differences emerged. While the two groups were de-
mographically similar by race and ethnicity, adult pa-
tients with positive tests were significantly younger
(mean age of 40 versus 58 years) (Table 2). There were
similar proportions of positive (35%) and negative pa-
tients (32%) who were admitted to the hospital.

There were differences between the positive and nega-
tive test groups with regard to antiviral usage. Twenty-
two percent of test-positive patients received antiviral
treatment while no test-negative patients received anti-
viral treatment. All antiviral medications were osel-
tamivir. Time between onset of symptoms and first an-
tiviral use ranged from two to eight days, with a mean
for those testing positive of 4.8 days. During season
one only one case received antivirals which were
started 6 days after symptom onset, during season 2
mean number of days between onset and antiviral use
was 4.3 days (range: 2 — 8 days). All influenza positive
patients were discharged alive, while 2% of influenza-
negative patients died during hospitalization. The most
frequently assigned ICD-9 codes for patients with a
positive rapid antigen influenza test were: 487.1
(influenza with other respiratory manifestations), 487
(influenza) and 401.9 (unspecified hypertension); for
influenza negative patients, they were 486 (pneumonia,

unspecified organism), 799.02 (hypoxemia) and 780.6
(fever).

Discussion

It is likely that clinician education regarding influenza
testing, along with the availability of rapid diagnostic
influenza tests, had a large impact on the increase in
numbers of reported influenza cases. While testing
statewide in NM increased 58%, testing increased
300% at this hospital.

Other than the large increase in diagnostic tests per-
formed from the first influenza season to the second,
there were some minor differences at this hospital be-
tween the two seasons: fewer patients received antibi-
otic treatment during the 2007-08 season and non-
admitted patients spent slightly more time in the emer-
gency room. It is unclear whether these differences
were related to increased availability of rapid antigen
tests; however, it is possible that a positive influenza
test influenced treatment decisions as they related to
use of antibiotics. There are many factors which lead
to increased time in the ED; therefore, it was not possi-
ble to evaluate the difference found between the two
influenza seasons. Only those who tested positive for
influenza received antiviral medications. Antiviral
treatment is considered most beneficial when initiated
within the first two days of symptom onset; however,
only 25% of cases received oseltamivir within that
time period. ICD-9 codes suggest that influenza and
related influenza diagnoses were the most frequent rea-
son for the medical visit and that hypertension was a
frequent underlying condition in patients testing posi-
tive for influenza.

One limitation to this analysis was the difference in
influenza prevalence between the two seasons. The
2006-07 and 2007-08 influenza seasons were different
in prevalence both nationally and in NM. Statewide,
there was a 58% increase in the number of tests per-
formed and a 15% increase in percent of tests which
were positive for influenza virus. WHO/NREVSS col-
laborating laboratories showed a 26% increase in num-
ber of tests performed, with a 33% increase in the per-
cent of samples which were positive for influenza.
CDC reported that the 2007-08 influenza season was
more severe than the previous three seasons in terms of
influenza-like illness (ILI) reports and pneumonia and
influenza mortality, and may have been related to a
suboptimal match between the 2007- 08 vaccine strain
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and the circulating strain of influenza.’ Another limita-
tion was that individuals who were admitted had more
complete medical charts when compared to those seen
at the ED; however, medical information was not con-
sistently found in the electronic medical chart for pa-
tients whether admitted or not. It is possible that paper
medical records are more complete at this hospital;
however, paper records were not reviewed.

This study showed few differences between the pa-
tients tested during the two seasons; however it did
highlight an increase in influenza diagnostic testing
from the first to the second year, likely encouraged by
clinician education regarding influenza testing in addi-
tion to the availability of test kits. There was more use
of antiviral treatment during the second season which
could have impacted patient outcome. However, this
is difficult to evaluate because of the small numbers in
this study. The increase in antiviral treatment was
likely a reflection of the increased influenza rapid anti-
gen testing.

This pre-pandemic study assessed testing for influenza
by rapid antigen tests. RT-PCR tests were used for
confirmation and identification of influenza viruses,
including the 2009 HINT virus, during the pandemic.

Table 2. Patient Characteristics by Influenza Test
Result

Adult & Pediatric Positive | Negative | Both

Patient Characteristics (N=23) | (N=177) | (N=200) p
Total tests (%) 11.5 88.5 100.0

Gender, male (%) 393 52.5 51.0 0.16
Ped Age, months (mean) 49.0 30.8 32.6 0.12
Adult Age, years (mean) 40.4 58.1 55.7 0.01*
Temperature, F (mean) 100.8 100.5 100.5 0.41
Diagnostic procedures (mean) 1.8 2.1 2.1 0.16

Urine culture (%) | 174 254 245 0.29

CBC (%)| 435 514 50.5 0.47

Blood culture (%) | 39.1 44.1 435 0.41

C-reactive protein (%) 0.0 1.1 1.0 0.78

Chest X-ray (%) | 69.6 80.8 79.5 0.16

Lumbar puncture (%) 0.0 1.1 1.0 0.78

Antimicrobial treatment (%) 30.4 48.0 46.0 0.08

Number antibiotics (mean) | 2.0 1.5 1.6 0.17

Antiviral treatment (%) 21.7 0.0 2.5 0.00*

Days from onset to flu test (mean) 4.7 4.1 4.2 0.33

Hospital admission (%) 34.8 32.2 32.5 0.49
Length of ED stay (minutes,

mean) 234.9 329.9 319.2 0.08

Days in hospital (mean) 4.6 4.8 4.3 0.46

Outcome, alive (%) 100.0 98.3 98.5 0.69

*p<=0.05

Since the 2009 HIN1 pandemic, influenza surveillance
efforts again depend largely on the use of rapid antigen
tests as a “point of care’ tool to identify the presence of
influenza, although sensitivity and specificity remain
poor. RT-PCR testing remains the ‘gold standard’ for
identification and subtyping of influenza. During influ-
enza season 2010-2011, the 2009 HIN1 influenza vi-
rus continued to spread, along with seasonal influenza
viruses, across the country. NM influenza surveillance
currently actively monitors all rapid antigen laboratory
-confirmed influenza hospitalizations in seven coun-
ties. Submission of these specimens for RT-PCR con-
firmatory testing at the state public health laboratory
continues to be solicited. Future study of hospital-
based rapid influenza laboratory testing practices, out-
comes and surveillance efforts are recommended.
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Table 1. Patient Characteristics by Season, 2006-07 and 2007-08

06/07 07/08 Both

Patient Characteristics (N=40) [ (N=160) [ (N=200) P
Total tests (%) 20.0 80.0 100.0
Positive test (%) 5.0 13.1 11.5 0.11
Gender, male (%) 50.0 51.0 51.0 0.13
Ped Age, months (mean) 23.2 35.4 32.6 0.86
Adult Age, years (mean) 52.6 56.2 55.7 0.28
Temperature, F (mean) 100.2 100.6 100.5 0.97
Diagnostic procedures (mean) 24 2.0 2.1 0.03*

Urine culture (%) 40.0 20.6 25.0 0.01*

CBC (%) 62.5 47.5 51.0 0.09
Blood culture (%) 55.0 40.6 44.0 0.10
C-reactive protein (%) 2.5 0.6 1.0 0.36
Chest X-ray (%) 80.0 79.4 80.0 0.56
Lumbar puncture (%) 0.0 1.3 1.0 0.63
Antimicrobial treatment (%) 60.0 42.5 46.0 0.05*
Number antibiotics (mean) 1.5 1.6 1.6 0.35

Antiviral treatment (%) 2.5 2.5 2.5 0.67
Days from onset to flu test (mean) 4.4 4.1 4.2 0.41
Hospital admission (%) 40.0 30.6 33.0 0.25
Length of ED stay (minutes, mean) 282.5 3273 319.2 0.22
Days in hospital (mean) 4.0 5.0 4.8 0.18
Outcome, alive 97.5 98.8 99.0 0.49

*n<=0.05





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



