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Coverage Policy 
 
CIGNA covers genotype antiretroviral resistance testing (ART) assays as medically necessary for ANY 
of the following indications: 
 

• human immunodeficiency virus (HIV)-positive pregnant woman  
• antiretroviral-naïve, chronically HIV-infected individual, prior to the initiation of treatment 
• HIV-positive individual with failure or intolerance of the current drug regimen when a change in therapy 

is being considered 
• newly diagnosed individual with acute HIV infection when the acquisition of a drug-resistant viral strain 

is suspected 
 
CIGNA covers phenotype ART assays as medically necessary for EITHER of the following indications: 
 

• HIV- positive individual with failure or intolerance of the current drug regimen when a change in therapy 
is being considered 

• newly diagnosed individual with acute HIV infection when the acquisition of a drug-resistant viral strain 
is suspected 

 
CIGNA covers co-receptor tropism testing (i.e., Trofile™) as medically necessary for the determination of 
virus tropism prior to initiating a CCR5 antagonist (e.g., Miraviroc [Selzentry®]). 
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CIGNA covers HLA-B*5701 haplotype testing as medically necessary in an HIV-positive individual prior 
to initiation of an abacavir-containing regimen (e.g. Ziagen®, Epzicom®, Trizivir®) 
 
CIGNA does not cover antiretroviral resistance testing for any other indication, including but not limited 
to EITHER of the following, because such testing is considered experimental, investigational: 
 

• after the termination of antiretroviral treatment 
• when viral load is maintained at an undetectable level on the current treatment regimen(s) 

 
 
General Background 
 
The human immunodeficiency virus (HIV-1) replicates rapidly and demonstrates a high mutation rate with each 
replication cycle. Every mutation increases the potential for the development of drug-resistant virus strains. 
Additionally, human immunodeficiency virus persists within tissues throughout the body and likely sets off chain 
reactions of acute and chronic immune disturbances (Henry, 2006). Antiretroviral testing (ART) is utilized to 
determine the optimal initial antiretroviral regimen that can be used, or to determine if a patient may have a viral 
strain that is resistant to the current therapy regimen. 
 
Pharmacotherapy selection and compliance are extremely important in the treatment of HIV-1. The optimal goal 
of antiretroviral therapy is to reduce plasma HIV-ribonucleic acid (RNA) to below detection by the most sensitive 
assay available (i.e., < 50 copies/ml) (Tsibris, 2009; Hammer, 2006). Sequential measurements of CD4 cell 
count and viral load at 4, 8–12, and 16–24 weeks, and regularly thereafter have been used to assess early 
response to antiretroviral therapy (Huffman, 2002; Hammer, 2006). 
 
Resistance testing and HLA-B*5701 typing are important laboratory tests that assist the clinician in designing 
the most effective and patient-specific antiretroviral regimen. When CCR5 antagonist therapy is being 
considered, co-receptor tropism testing is essential (Tsibris, 2009). Although viral suppression is the optimal 
goal of antiviral therapy, it may not be possible in perinatal infected infants and children. When it can be 
achieved there still exists the likelihood that genotypic (GT) or phenotypic (PT) resistance can emerge. Morbidity 
increases with known drug resistance. 
 
Antiretroviral Resistance Testing (ART) 
Resistance to antiretroviral drugs remains an important limitation to successful HIV-1 therapy. Factors 
associated with the development of drug resistance include the use of serial monotherapy, suboptimal treatment 
regimens, lack of patient compliance, and initiation of therapy late in the course of HIV infection. Resistance 
testing can improve treatment outcomes for infected individuals (Hirsch, 2008). ART is of greatest value when 
performed before or within 4 weeks after drugs are discontinued. Because detectable resistant virus may persist 
in the plasma of some patients for longer periods of time, resistance testing beyond 4 to 6 weeks after 
discontinuation may still reveal mutations. However, the absence of detectable resistance in such patients must 
be interpreted with caution in designing subsequent antiretroviral regimens (U.S. Department of Health and 
Human Services [DHHS], 2009). Testing may include either a genotype or a phenotype measurement of the 
HIV-1 genome. These measurements are instrumental in establishing individually specific and effective drug 
treatment regimens based on the patient’s specific viral load response. Both types of assays have been shown 
to provide reliable and reproducible measures of resistance, with certain caveats: accuracy depends on the 
experience of the interpreter and laboratory; results from the available tests are not interchangeable, and 
clinically relevant thresholds of resistance have not been fully defined (Demeter, 2001). Technical issues can 
sometimes prevent successful resistance testing when plasma HIV RNA levels are less than 500–1000 
copies/mL (Tsibris, 2009). Despite these limitations, ART has become a standard of care in HIV medicine and 
its use for selected individuals with HIV-1 positivity is supported by several national and international 
processional societies/organizations. 
 
Genotypic and phenotypic assay results are complementary to each other, both being equally important. The 
processing of these assays should be conducted within certified laboratories and the interpretation of the data 
received from these tests should be conducted by an expert in the treatment and management of HIV-infected 
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patients (Sen, 2006). Recommendations by the U.S. Department of Health and Human Services regarding drug 
resistance testing are outlined in the Professional Societies/Organization section below. 
 
Genotype Assays: These assays detect drug-resistant mutations that are present in the relevant viral genes. 
Genotypic assays involve sequencing of the reverse transcriptase and protease genes to detect mutations that 
are known to confer drug resistance. A genotypic assay that assesses mutations in the integrase gene is also 
availale (DHHS, 2009). Genotypic resistance assays are generally preferred for antiretroviral-naive patients. 
Currently available genotypic assays require a minimum viral load in the range of 500 to 2000 copies/mL, and 
generally require 2 weeks or less for results. Advantages include a rapid turn-around time and wide availability. 
Additionally, the appearance of resistant mutations may precede change in phenotype. Disadvantages: 
genotype may not correlate with phenotype, genotype assays may require “expert interpretation”, possible 
failure to detect minor species, and genotypes are unable to access mutational interactions. These assays are 
generally preferred for antiretroviral-naïve patients (Tsibris, 2009). 
 
Phenotype Assays: These assays measure the ability of a virus to grow in different concentrations of 
antiretroviral drugs. Phenotypic assays report changes in sensitivities in the presence or absence of drugs and 
can be useful in the interpretation of more complex resistance patterns. Virtual phenotypic resistance assays 
make use of a library of known matched genotypes and empirically tested phenotypes to predict a patient's 
phenotype based on known genotype results (Tsibris, 2009). Phenotypic assays have a minimum viral load 
requirement of 500 to 1000 copies/mL, and generally require 3 to 5 weeks for results. Advantages include the 
direct measure of viral drug susceptibility, and the ability to assess net effect of mutational interactions and 
cross-resistance patterns. Disadvantages: cost, longer turn-around time, the possible failure to detect minor 
species, and the appropriate cut-offs are not defined for all drugs. 
 
U.S. Food and Drug Administration (FDA) 
Several assay tests are available that have been approved for use by the FDA. Genotype tests include the ABI 
Gene Sequencing; TrueGene™ HIV Genotyping GeneKit (Visible Genetics, Ontario, Canada); Murex LiPA HIV-1 
RT; HIV-1GeneSeek™ Test; ViroSeq HIV-1 Genotyping System (Applied Biosystems, Foster City, CA); and the 
Affymetric GeneChip® HIV PRT Assay. Examples of phenotype assay tests include: the PhenoSense™ HIV 
(ViroLogic, South San Francisco, CA) and Antivirogram (Virco, Mechlin, Belgium). 
 
Literature Review 
Evidence from several multi-center randomized prospective and cohort trials involving >8800 individuals with 
HIV-1 positivity suggest genotypic and phenotypic drug resistance assays may be used to enhance HIV 
treatment (Hales, 2006; NIH, 2006; Dunn, 2005; Foster, 2005; Ross, 2005; Watts, 2004; Durant, 2000). 
Treatment adjustments based on the results of antiretroviral resistance testing led to statistically significant 
improvements in patient outcomes and mortality. These studies support the use of phenotyping and genotyping 
to adjust antiretroviral treatment regimens in response to treatment failure or viral change. 
 
Co-receptor Tropism Testing: Phenotypic assays predict which co-receptor the HIV virus uses to enter a cell 
(also known as tropism). The virus can enter through the CCR5 co-receptor, the CXCR4 co-receptor, or both 
(i.e., dual tropism). CCR5 is used almost exclusively for entry in early infection, but CXCR4-using viral 
populations emerge in approximately 50% of patients during the first 5 years of infection. The appearance of 
CXCR4-using virus is associated with a faster rate of CD4+ T-cell loss, rapid disease progression, and increased 
rate of development of AIDS and death (Tsibis, 2009). 
 
Predicting the tropism of the virus is important in the determination of an individual’s response to the class of 
HIV drugs known as CCR5 antagonists (Braun and Weismann, 2007). Miraviroc (Selzentry®, Pfizer Labs, New 
York, NY), is a CCR5 co-receptor antagonist and is the only oral entry inhibitor indicated for use in combination 
with other antiretroviral drugs for the treatment of adults infected with only CCR5-trophic HIV-1. The safety and 
efficacy of Selzentry® have not been established in pediatric patients (Pfizer, 2010). 
 
Trofile™ (Monogram® Coreceptor Tropism, Monogram Biosciences, South San Francisco, CA) is currently the 
only commercially available diagnostic assay that can determine whether an individual patient’s human 
immunodeficiency virus (HIV-1) infection is CCR5, CXCR4, or both. Testing is by polymerase chain reaction 
(PCR) amplification and viral culture (LabCorp, 2010). Viral load should be at least 1000 copies/ml to determine 
viral tropism (Monogram Biosciences, 2010). 
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Literature Review 
Whitcomb et al. (2007) conducted a validation study of the Trofile assay which included the assay’s accuracy, 
reproducibility, specificity and sensitivity. Envelopes from 287 viruses were included in the study. In determining 
the accuracy of the assay, 38 HIV-1 representing six different subtypes were tested. All isolates had been 
previously documented as R5, X4, or dual tropic. The Trofile test matched 100% of the expected tropism 
assessments. Reproducibility was evaluated using the standard practice of pairwise comparison among multiple 
replicates. In the analysis, 100% of the 1,140 determinations were concordant. Amplification sensitivity rates 
were as follows: an amplification success rate of 90% was obtained at an average viral load of 680 copies/ml, 
95% positive amplification was obtained at an average viral load of 1,430 copies/ml, and among all samples with 
a viral load greater than 1,000 copies/ml, 95% were successfully amplified. The sensitivity of the detection of 
minor variants was 100% detectable when present at a frequency of 10% and 85% when the frequency was 5%. 
No false-positives or false-negatives were reported. According to the authors, the test can be completed in two 
to three weeks. This study suggests that Trofile is an accurate measure of HIV-1 coreceptor tropism.  
 
HLA-B*5701 Haplotype Testing: Hypersensitivity reaction occurs in 5% to 8% of HIV-infected individuals who 
initiate therapy with abacavir (Ziagen®, Epzicom®, Trizivir®), which is a commonly prescribed nucleoside reverse-
transcriptase inhibitor with potent antiviral activity against HIV (Mallal, 2002). This multi-system reaction, which 
can life-threatening, has been strongly associated with the presence of the HLA-B*5701 haplotype (i.e., gene 
allele). The incidence of hypersensitivity reaction varies among populations; about 6%–8% in Caucasians and 
2%–3% in individuals of African ethnicity. In a double blind, randomized controlled trial of 1956 HIV-1 infected 
individuals, the prevalence of HLA-B*5701 was 5.6% (n=109). Screening eliminated immunologically confirmed 
hypersensitivity reaction and had a negative predictive value of 100% and a positive predictive value of 47.9% 
(Mallal, 2008). 
 
More than 90% of reactions occur within six weeks of initiating therapy (Mallal, 2002). In addition, rechallenge 
with abacavir-containing drug regimens after discontinuation of the drug can cause an immediate and potentially 
fatal reaction. According to prescribing information, and recommended by the U.S. Department of Health and 
Human Services all individuals being considered for an abacavir-containing regimen should first undergo HLA-
B*5701 testing (SmithGlaxoKline, 2010; DHHS, 2009). Individuals who test positive for this allele should not 
receive therapy with abacavir-containing treatment regimens, including Ziagen® (abacavir sulfate), Epzicom® 
(abacavir plus lamivudine), or Trizivir® (abacavir, lamivudine, and zidovudine). Polymerase chain reaction 
(PCR)/sequence-specific oligonucleotide probe methods are established methods for testing. 
 
Professional Societies/Organizations 
International Acquired Immune Deficiency Syndrome (AIDS) Society–U.S.A. Panel, (Hirsch, 2008): The 
International AIDS Society-U.S.A. panel made the following recommendations for antiretroviral drug resistance 
testing:  
Testing is recommended before initiation of therapy in primary (acute and early) infection, at first evaluation of 
chronic HIV-1 infection and with treatment initiation for chronic HIV-1 infection. 

• Testing is recommended in antiretroviral-treated patients with treatment failure 
• Testing is recommended before initiation of treatment in pregnancy. 

 
The panel also recommended that samples to be tested for drug resistance should contain at least 500 HIV-1 
RNA copies/ml and the sample should be obtained while the patient is receiving the failing regimen, if possible 
(Hirsch, 2008). 
 
U.S. Department of Health and Human Services (DHHS): Resistance testing continues to be an important 
component of optimizing drug selection after treatment failure. Transmission of drug-resistant HIV strains has 
been well-documented and has been associated with suboptimal virologic response to initial antiretroviral 
therapy in some patients. 
 
Recommendations for drug resistance testing for adults and adolescents (2009): 

• HIV drug testing is recommended for persons with HIV infection when they enter into care regardless of 
whether therapy will be initiated immediately or deferred. If therapy is deferred, repeat testing at the time 
of antiretroviral therapy should be considered.  

• Genotypic assays are preferred for antiretroviral-naïve persons. 
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• HIV drug resistance testing should be performed to assist in the selection of active drugs when 
changing antiretroviral regimens in cases of virologic failure and HIV RNA levels >1000 copies/ml. In 
persons with >500 copies/ml but < 1000 copies/ml, testing may be unsuccessful but should be 
considered. 

• Drug resistance testing should also be performed when managing suboptimal viral load reduction. 
• When there is virologic failure, drug resistance testing should be performed while the patient is taking 

the antiretroviral drug or within four weeks of discontinuing therapy. 
• Genotypic testing is recommended as the preferred resistance testing to guide therapy in antiretroviral 

naïve patients and in patients with suboptimal virologic responses or virologic failure while on first or 
second regimens. 

• Addition of phenotypic testing to genotypic testing is generally preferred for persons with known or 
suspected complex drug resistance mutation patterns, particularly to protease inhibitors 

 
Recommendations for co-receptor tropism testing: 

• Co-receptor tropism assays should be used when considering the use of a CCR5 antagonist. 
• Co-receptor tropism assays might also be considered for patients with virologic failure while receiving 

CCR5 antagonist. 
 
Recommendations for HLA-B*5701 testing: 

• To reduce the risk of hypersensitivity reaction, the Panel recommends HLA-B*5701 testing before 
starting patients on an abacavir-containing regimen. 

 
Recommendations for drug resistance testing for children (2010): 

• Antiretroviral drug resistance testing is recommended prior to initiation to therapy in all treatment-naïve 
children 

• Antiretroviral drug resistance testing is recommended prior to changing therapy for treatment failure 
• Resistance assays should be obtained when patients have a viral load of greater that 1000copies/ml 

and are still on the failing regimen or within four weeks of discontinuation of the regimen. 
• The presence of viral resistance to a particular drug suggests the drug is unlikely to suppress viral 

replication. 
• The absence of resistance to a drug does not ensure that its use will be successful, particularly if it 

shares cross-resistance with drugs previously used. Thus, the history of past use of antiretroviral agents 
as well as resistance testing is important in making decisions regarding the choice of new agents for 
patients with virologic failure. 

• Consultation with a specialist in pediatric HIV infection is recommended for interpretation of resistance 
assays when considering starting or changing an antiretroviral regimen in a pediatric patient. 

 
Recommendations for co-receptor tropism testing: 

• Co-receptor tropism assays should be used when considering the use of a CCR5 antagonist. 
• Co-receptor tropism assays might also be considered for patients with virologic failure while receiving 

CCR5 antagonist. 
 
Recommendations for HLA-B*5701 testing: 

• HLA-B*5701 testing should be performed prior to initiating abacavir-based therapy 
 
Recommendations for drug resistance testing for pregnant women (2009): 

• The goal of antiretroviral therapy in pregnant women is to reduce plasma HIV RNA to provide 
appropriate maternal therapy and to prevent mother-to-child transmission of HIV. Genotypic resistance 
testing is recommended for all pregnant women prior to initiation of therapy and for those entering 
pregnancy with detectable HIV RNA levels while on therapy. Optimal prevention of perinatal 
transmission may require initiation of antiretroviral therapy before results of resistance testing are 
available. 

• Women who do not show an appropriate virologic response to their antiretroviral regimen require repeat 
antiretroviral drug resistance testing, as well as consultation with a clinician experienced in HIV 
treatment, to guide changes in antiretroviral therapy. 

• Phenotypic testing may provide additional information in those found to have complex drug resistance 
mutation patterns, particularly to protease inhibitors 
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• Testing for HLA-B*5701 should be done before starting abacavir-based therapy 
 
Recommendations for drug resistance testing for the neonate (2008): 

• The optimal prophylactic regimen for newborns of women with antiretroviral resistance is unknown. 
Therefore, antiretroviral prophylaxis for an infant born to a woman with known or suspected drug 
resistance should be determined in consultation with a pediatric HIV specialist, preferably before 
delivery. 

 
The HHS guidelines do not recommend drug resistance testing when it has been > than four weeks after 
discontinuation of drugs or when the plasma viral load is <500 copies/ml. 
 
British HIV Association (BHIVA): On behalf of the BHIVA (2008), Gazzard et al. noted that resistance testing 
should be performed for treatment-naïve patients. Following resistance testing at the time of diagnosis, repeat 
testing is not routinely recommended prior to starting therapy, although it should be considered in selected 
persons who may have experienced re-infection. Genotypic resistance tests are recommended in drug-naıve 
persons, as they are more sensitive and cost-effective than phenotypic tests for the detection of transmitted 
drug resistance. Resistance testing is recommended in all patients experiencing virological failure while on 
treatment and changes in therapy should be guided by the results of resistance testing in these patients. To be 
informative, resistance testing should be performed on samples taken while the patient is on therapy. Regarding 
tropism testing, Gerreti and Mackie (2009) note that genotypic testing is the preferred option. In drug-naïve 
patients, tropism testing may be considered prior to starting first-line highly active antiretroviral therapy 
(HAART). Detection of any CXCR4-using virus at any time should be considered long-lasting. 
 
Infectious Disease Society of America: The HIV Medicine Association of this Society (Aberg, 2009) noted the 
following: 

• All HIV-infected patients should have a genotypic resistance test performed at baseline regardless of 
whether antiretroviral therapy will be initiated 

• Because drug-resistant virus can be transmitted from one person to another, all patients should be 
assessed for transmitted drug resistance with an HIV genotype test upon initiation of care. 

• If therapy is deferred, repeat testing at the time of antiretroviral therapy initiation should be considered 
because of the potential for superinfection. 

• The results of a baseline resistance assay may be useful in guiding therapy, even if treatment is 
deferred for many years 

• Resistance testing is also indicated for patients who are experiencing virologic failure, to guide 
modification of antiretroviral therapy 

• Tropism testing should be performed prior to the initiation of a CCR5 antagonist antiretroviral drug 
• HIV-infected infants should undergo HIV resistance testing 
• The use of HIV resistance testing is recommended prior to initiating antiretroviral treatment in all 

treatment naive HIV-infected infants or children 
• HLA-B*5701 testing should be performed prior to initiating abacavir therapy to reduce the risk of a 

hypersensitivity reaction 
 
Summary 
Antiretroviral resistance testing (ART) using genotype and phenotype assays has been shown to be an effective 
way of detecting drug-resistant strains of the human immunodeficiency virus (HIV-1) and is considered a 
standard of care for selected individuals. These assays allow for individualized treatment plans to be 
determined. When treatment failure occurs and/or viral resistance is suspected, the use of ART can also assist 
in determining which subsequent medications may be effective in treating patients with HIV-1. Co-receptor 
tropism testing is also considered a standard of care to predict the co-receptor of the HIV-1 virus. All individuals 
for whom treatment with an abacavir-containing regimen is considered should undergo HLA-B*5701haplotype 
testing. 
 
 
Coding/Billing Information 
 
Note: This list of codes may not be all-inclusive. 
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Covered when medically necessary: 
 
CPT®* 
Codes 

Description 

87900  Infectious agent drug susceptibility phenotype prediction using regularly updated 
genotypic bioinformatics 

87901 Infectious agent genotype analysis by nucleic acid (DNA or RNA); HIV-1, reverse 
transcriptase and protease regions 

87903 Infectious agent phenotype analysis by nucleic acid (DNA or RNA) with drug 
resistance tissue culture analysis, HIV-1; first through 10 drugs tested 

87904 Infectious agent phenotype analysis by nucleic acid (DNA or RNA) with drug 
resistance tissue culture analysis, HIV-1; each additional drug tested (list 
separately in addition to code for primary procedure) 

87906 Infectious agent genotype analysis by nucleic acid (DNA or RNA); HIV-1, other 
region (eg, integrase, fusion) (Code effective 01/01/2011) 

87999† Unlisted microbiology procedure 
 
†Note: Covered when medically necessary and when used to report co-receptor tropism testing (i.e., 
Trofiletm). 
 
ICD-9-CM 
Diagnosis 
Codes 

Description 

042 Human immunodeficiency virus [HIV] disease 
079.53 Human immunodeficiency virus, type 2 [HIV-2], in conditions classified 

elsewhere and of unspecified site 
795.71 Nonspecific serologic evidence of human immunodeficiency virus [HIV] 

inconclusive human immunodeficiency virus [HIV] test (adult) (infant) 
V08 Asymptomatic human immunodeficiency virus (HIV) infection status 

 
 *Current Procedural Terminology (CPT ) 2010 American Medical Association: Chicago, IL.® ©
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