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Effect of Rapid Influenza Diagnostic
Testing on Antiviral Treatment Decisions
for Patients with Influenza-Like lllness:
Southwestern U.S., May-December 2009
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FrRANK ARMAO, MD# complications to receipt of early antiviral (AV) treatment among 290 people
BARBARA J. VizE, MD" with influenza-like illness (ILI) who received an RIDT =48 hours after symptom
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results had a stronger association with receipt of early AVs (rate ratio [RR] =
3.3, 95% confidence interval [Cl] 2.4, 4.6) than did the presence of risk factors
for HIN1pdm09 complications (age <5 years or high-risk medical conditions)
(RR=1.9, 95% ClI 1.3, 2.7). Few at-risk people (28/126, 22%) who had a nega-
tive RIDT received early AVs, suggesting the need for sustained efforts by
public health to influence clinician practices.
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Widespread reliance on rapid influenza diagnostic
tests (RIDTs) complicated outbreak control and medi-
cal management during 2009 pandemic influenza A
(HIN1pdm09)." On April 29, 2009, the Centers for
Disease Control and Prevention (CDC) advised cli-
nicians to consider RIDT screening of patients with
signs and symptoms compatible with influenza, but
warned to interpret results with caution given limited
test accuracy.? CDC recommended antiviral (AV)
treatment for children aged <5 years and people with
certain medical conditions, two groups at higher risk
for adverse influenza-related outcomes.” In May 2009,
CDC confirmed low sensitivity (40%-69%) in three
different RIDTs for detecting HIN1pdm09, with sen-
sitivities subsequently reported at 11%-88%.""

The Indian Health Service (IHS) is responsible for
providing health care to eligible American Indian/
Alaska Native (AI/AN) people through IHS, Tribal, and
Urban Indian health facilities (collectively referred to
as THS). These facilities cared for approximately 60%
of the U.S. AI/AN population, or 1.5 million beneficia-
ries, in 2009.® On average, AI/ANs have lower income
levels, education, and employment than the general
U.S. population® and are recognized to be at elevated
risk of influenza complications and death."

In June 2009, after multiple RIDT-negative cases of
severe, probable HIN1pdm09 respiratory illness were
reported, IHS issued clinical guidance recommending
that patients with influenza-like illness (ILI) be tested
for HIN1pdmO9 virus and presumptively treated with
AVsif they met CDC treatment criteria. To estimate the
contribution of RIDT results to AV treatment decisions,
IHS retrospectively analyzed ILI case data from four
southwestern IHS facilities to measure the association
among an RIDT result, presence of risk factors, and
receipt of early AV therapy.

METHODS

In February 2010, IHS and CDC officials reviewed
the charts of 819 people randomly selected from
8,132 people identified by laboratory records as hav-
ing received an RIDT (BinaxNOW® Influenza A & B,
Inverness Medical Professional Diagnostics, Princeton,
New Jersey) from May to December 2009. Of these 819
people, 521 (64%) had documented ILI (temperature
=100°F and cough or sore throat) and were considered
for analyses. Clinical and sociodemographic variables
included age group (<5, 5-24, or =25 years of age),
sex, obesity (body mass index [BMI] =30 kilograms per
meter squared), medical conditions conferring elevated
risk for influenza-related adverse outcomes,'! ILI onset
date, facility, RIDT result, and AV treatment status.

Early AV treatment (=48 hours after symptom
onset) has been shown to be most effective in reducing
adverse influenza outcomes;'? thus, it was chosen as a
suitable endpoint. Cases were excluded from analysis if
chart review indicated a rapid test was performed >48
hours after symptom onset (r=186), symptom onset
was missing (n=43), the RIDT date preceded symptom
onset (n=1), or AVs were started before the RIDT
(n=1). We used multivariate Poisson regression analysis
to evaluate the association between RIDT result and
receipt of AV treatment after adjusting for conditions
conferring elevated risk for influenza-related adverse
outcomes (age <b years or medical risk factors). We
compared results during the spring wave (ILI onset
from May to August 2009) with the fall wave (ILI onset
from September to December 2009). We conducted
analyses using SAS® version 9.3."

RESULTS

Overall, 308 (59%) of 521 people with ILI with an
RIDT from May to December 2009 were female (Table
1). Of 379 people aged =2 years, 48% were obese. Of
all 521 people, 151 (29%) were aged <5 years, 186
(36%) had medical risk factors for adverse outcomes,
and 132 (25%) had a positive RIDT. AV treatment was
initiated in 163 (31%) people: 111/309 (36%) people
at elevated risk for adverse outcomes (either aged <5
years or with medical risk factors) and 52/212 (25%)
people not at elevated risk for adverse outcomes.

Of 290 people with ILI with an RIDT =48 hours after
symptom onset (but not before symptom onset), 84
(29%) were RIDT positive and 206 (71%) were RIDT
negative. Early AVs were received by 48/84 (57%)
people with a positive RIDT and by 37/206 (18%)
people with a negative RIDT (Figure). During the
spring wave, early AVs were received by 13/35 (37%)
people with a positive RIDT and by 5/96 (5%) people
with a negative RIDT (Table 2). During the fall wave,
early AVs were received by 35/49 (71%) people with
a positive RIDT and by 32/110 (29%) people with a
negative RIDT. During the entire period, after adjust-
ing for conditions conferring elevated risk for adverse
outcomes (aged <5 years or with medical risk factors),
an RIDT result had a stronger association with receipt
of early AVs (rate ratio [RR] = 3.3, 95% confidence
interval [CI] 2.4, 4.6) than did the presence of these
risk factors (RR=1.9, 95% CI 1.3, 2.7). These differ-
ences were more striking in the spring wave (RR=7.4,
95% CI 2.9, 18.9 vs. RR=2.5, 95% CI 0.9, 6.7) than in
the fall wave (RR=2.5, 95% CI 1.8, 3.5 vs. RR=1.8,
95% CI 1.2, 2.5) (Table 2). Overall, 33 of 46 people
(72%) atrisk for adverse outcomes with a positive RIDT
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Table 1. Sociodemographic and clinical characteristics
of patients (n=521) screened for pandemic influenza
A (H1N1) with an RIDT at four IHS facilities in the
southwestern U.S., May-December 2009

Characteristic N (percent)

Age (in years)?

<5 151 (29)

5-24 176 (34)

=25 193 (37)
Gender®

Female 308 (59)

Male 212 (41)
Obese*

No 196 (52)

Yes 183 (48)
Medical condition present?

None 335 (64)

=1 186 (36)
Influenza-like illness onset date

May-August 2009 207 (40)

September-December 2009 314 (60)
Facility

1 99 (19)

2 157 (30)

3 221 (42)

4 44 (9)
Rapid antigen test result

Positive 132 (25)

Negative 389 (75)
Antiviral treatment status®

Treated <2 days® 88 (17)

Treated >2 days 75 (14)

Not treated 358 (69)

“Total percentages may not equal 100 due to rounding.

°One person was missing information on age and gender; nine
people were missing information on treatment status.

“Obesity only calculated for patients =2 years of age. Obesity
defined as BMI =30 kilograms per meter squared for people aged
>18 years and as =95th percentile of gender-specific BMI for age
for people aged 2-18 years.

9Based on assessment of the following conditions identified by the
Advisory Committee on Immunization Practices as increasing the
risk for influenza-related complications: pregnant, asthma, cancer,
cardiovascular disease, chronic lung disease, chronic obstructive
pulmonary disease, diabetes, immunosuppression, kidney disorder,
liver disorder, or neurological or neurodevelopmental disorder.

*Three of 88 people receiving early antiviral treatment were
treated prior to receiving an RIDT and, thus, were not included in
the analysis of the association between RIDT result and antiviral
treatment.

RIDT = rapid influenza diagnostic test
IHS = Indian Health Service
BMI = body mass index

received early AVs, whereas 28 of 126 people (22%) at
risk for adverse outcomes with a negative RIDT received
early AVs (Table 3).

DISCUSSION

We found that an RIDT result had a stronger associa-
tion with receipt of early AV treatment than did the
presence of risk factors for HINIpdmO09 complications,
particularly during the spring wave. The low sensitiv-
ity (11%-88%) of conventional RIDTs in detecting
HINIpdm09 is now well documented.*” Our data
indicate that people with a negative RIDT were fre-
quently left untreated, despite having indications for
AV treatment and having presented within 48 hours
of illness onset. This undertreatment of people with
a negative RIDT occurred despite public health guid-
ance that clinicians rely on the risk status of people
with ILI rather than on an RIDT result when making
treatment decisions.? These findings are especially
important when considering that AI/ANs are a recog-
nized influenza complication risk group.'

The low rate of AV treatment among RIDT-negative
people with ILI may represent missed treatment oppor-
tunities. Compared with AV treatment decisions made
during the spring wave, decisions made during the fall
wave were less reliant on RIDT results, likely due to the
effect of public health messaging discouraging their
use in making treatment decisions. A retrospective
cohort study in Los Angeles, California, described AV
treatment practices at variance with CDC guidance for
treatment of high-risk groups, but treatment among
high-risk patients (94% of inpatients and 54% of out-
patients) was more common than we observed.'* The
role of RIDTs in clinical decision-making during the
pandemic was not explored in their analysis and has
been seldom studied (for any epidemic).

Our findings also suggest missed treatment opportu-
nities, even with positive RIDT results, as 28% of at-risk
people with a positive RIDT still did not receive early
AV treatment. We speculate that IHS providers might
have restricted AV treatment based on current or antici-
pated shortages, particularly early in the pandemic.
Understanding the relative contributions of RIDTs and
risk factors in providers’ treatment decisions can help
inform future influenza treatment recommendations.

Weak rapid diagnostic tests (RDTs) are not unique
to influenza and demonstrate the conflict between
maximizing rapid, accurate diagnosis and minimizing
missed or false diagnoses. For example, Dinnes et al.
identified limitations to the performance of various
RDTs in tuberculosis conditions.'” The performance of
any RDT is dependent on a variety of community, host,
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Figure. People with ILI who received an RIDT during the 2009 influenza A (H1N1)
pandemic (n=521), according to status of treatment with AV therapy and RIDT result,
at four IHS facilities in the southwestern U.S., May-December 2009
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°For example, oseltamivir or zanamivir were used =2 days after symptom onset.

ILI = influenza-like illness

RIDT = rapid influenza diagnostic test
AV = antiviral

IHS = Indian Health Service

and microbial factors, such as the disease prevalence
in a community and the test setting.

Limitations

This study was subject to several limitations. One limi-
tation was that reliance on retrospective chart review
limited analyses to data recorded in clinical charts.
Another limitation was that the cohort size precluded
accurate assessment of some clinical endpoints (e.g.,
hospitalization, intensive care unit hospitalization, or
death). A third limitation was that we focused on the
experience of four facilities serving an AI/AN popu-
lation; as such, this study might not be generalizable
to all AI/ANs in the U.S. Lastly, our study population
contained a larger proportion of younger people than
among overall U.S. HIN1pdm09 cases,'® which is reflec-

tive of our service population, but which may impact
the generalizability of these findings to the general
U.S. population.’

CONCLUSIONS

Studies in the United States, China, and Mexico indi-
cate that during HIN1pdm09, early AV treatment was
associated with a reduction in severe influenza com-
plications, especially intensive care unit admission and
death.!*'® While early AV treatment is most effective,
treatment can still be beneficial up to <5 days after
symptom onset.'” In 2011, the Advisory Committee on
Immunization Practices updated its recommendations
for prescribing AVs in the case of clinically suspected
or confirmed influenza to include all people who are
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Table 2. Likelihood of receiving early antiviral treatment, by RIDT result and by being at risk® for adverse
influenza-related outcomes, at four IHS facilities in the southwestern U.S., May-December 2009 (n=290)

RIDT result At risk for adverse outcomes
Adjusted RR of Not Adjusted RR of
RIDT (+) RIDT (—) early treatment At risk? at risk? early treatment
Timing and treatment N (percent) N (percent) (95% Cl) N (percent) N (percent) (95% Cl)
Spring 2009 wave
Treated early® 13 (37) 5(5) 4 (8) 14 (18)
Not treated early 22 (63) 91 (95) 7.4 (2.9, 18.9) 48 (92) 65 (82) 2.5(0.9, 6.7)
Subtotal 35 (100) 96 (100) 52 (100) 79 (100)
Fall 2009 wave
Treated early® 35(71) 32 (29) 47 (51) 20 (30)
Not treated early 14 (29) 78 (71) 2.5(1.8, 3.5) 46 (49) 46 (70) 1.8(1.2, 2.5)
Subtotal 49 (100) 110 (100) 93 (100) 66 (100)
Spring and fall 2009 wave
Treated early® 48 (57) 37 (18) 61 (35) 24 (20)
Not treated early 36 (43) 169 (82) 3.3(24,4.6) 111 (65) 94 (80) 1.9(1.3,2.7)
Subtotal 84 (100) 206 (100) 172 (100) 118 (100)

*At-risk conditions were considered to be age <5 years or the presence of medical conditions conferring an increased risk for influenza-
related complications: pregnant, asthma, cancer, cardiovascular disease, chronic lung disease, chronic obstructive pulmonary disease, diabetes,
immunosuppression, kidney disorder, liver disorder, or neurological or neurodevelopmental disorder.

Treated early refers to receipt of antiviral treatment within 48 hours of iliness onset.
RIDT = rapid influenza diagnostic test

IHS = Indian Health Service

RR = relative risk

Cl = confidence interval

Table 3. Number and proportion of people at risk® for adverse outcomes, by RIDT result, among people treated
early vs. people not treated early® at four IHS facilities in the southwestern U.S., May-December 2009 (n=290)

Treated early® Not treated early Proportion treated early
(n=85) (n=205) (n=290)
RIDT (+) RIDT (—) RIDT (+) RIDT (—) RIDT (+) RIDT (—)
Timing and risk status N (percent) N (percent) N (percent) N (percent) N (percent) N (percent)
Spring 2009
At risk 10 (77) 4 (80) 10 (45) 55 (60) 10/20 (50) 4/59 (7)
Not at risk 3(23) 1 (20) 12 (55) 36 (40) 3/15 (20) 1/37 (3)
Subtotal 13 (100) 5 (100) 22 (100) 91 (100) 13/35 (37) 5/96 (5)
Fall 2009
At risk? 23 (66) 24 (75) 3 (21 43 (55) 23/26 (88) 24/67 (36)
Not at risk 12 (34) 8 (25) 11(79) 35 (45) 12/23 (52) 8/43 (19)
Subtotal 35 (100) 32 (100) 14 (100) 78 (100) 35/49 (71) 32/110 (29)
Fall and spring 2009
At risk? 33 (69) 28 (76) 13 (36) 98 (58) 33/46 (72) 28/126 (22)
Not at risk 15 (31) 9 (24) 23 (64) 71 (42) 15/38 (39) 9/80 (11)
Subtotal 48 (100) 37 (100) 36 (100) 169 (100) 48/84 (57) 37/206 (18)

*At-risk conditions were considered to be age <5 years or the presence of medical conditions conferring increased risk for influenza-related
complications: pregnant, asthma, cancer, cardiovascular disease, chronic lung disease, chronic obstructive pulmonary disease, diabetes,
immunosuppression, kidney disorder, liver disorder, or neurological or neurodevelopmental disorder.

“Treated early refers to receipt of antiviral treatment within 48 hours of illness onset.
RIDT = rapid influenza diagnostic test
IHS = Indian Health Service
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hospitalized; have severe, complicated, or progressive
disease; or are at higher risk for influenza complica-
tions." High-risk groups now include AI/ANs.

Our findings highlight the challenges involved in
making clinical decisions during a rapidly evolving
public health emergency. In the case of influenza pan-
demics and other major public health events, public
health authorities are a crucial source of guidance
for clinical providers who are trying to keep up with
increased patient load while simultaneously trying
to follow rapidly changing recommendations. These
results emphasize the importance of sustained efforts
by public health authorities to educate clinical provid-
ers to consider not just the results of rapid testing, but
a patient’s entire risk profile as well.

The authors thank the tribal officials, infection control practitio-
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Traeger, Ms. Deborah Farrell, and Dr. Carol Barlage for their
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the editorial process.
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