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Plasma HIV-1 RNA (Viral Load) and CD4 Count Monitoring  (Last updated May 1, 2014; last 
reviewed May 1, 2014)
HIV RNA (viral load) and CD4 T lymphocyte (CD4) cell count are the two surrogate markers of 
antiretroviral treatment (ART) responses and HIV disease progression that have been used for decades to 
manage and monitor HIV infection.

Viral load is a marker of response to ART. A patient’s pre-ART viral load level and the magnitude of 
viral load decline after initiation of ART provide prognostic information about the probability of disease 
progression.1 The key goal of ART is to achieve and maintain durable viral suppression. Thus, the most 
important use of the viral load is to monitor the effectiveness of therapy after initiation of ART.

Measurement of CD4 count is particularly useful before initiation of ART. The CD4 cell count provides 
information on the overall immune function of a person with HIV. The measurement is critical in establishing 
thresholds for the initiation and discontinuation of opportunistic infection (OI) prophylaxis and in assessing 
the urgency to initiate ART.

The management of patients with HIV has changed substantially with the availability of newer, more potent, 
and less toxic antiretroviral (ARV) agents. In the United States, ART is now recommended for all patients 
with HIV regardless of their viral load or CD4 count (AI) (see Initiation of Antiretroviral Therapy). In the 
past, clinical practice, which was supported by treatment guidelines, was generally to monitor both CD4 
cell count and viral load concurrently. However, because most patients with HIV in care now receive ART, 
the rationale for frequent CD4 monitoring is weaker. The roles and usefulness of these two tests in clinical 
practice are discussed in the following sections.

Plasma HIV-1 RNA (Viral Load) Monitoring
Viral load is the most important indicator of initial and sustained response to ART (AI) and should be 
measured in all patients with HIV at entry into care (AIII), at initiation of therapy (AIII), and on a regular 
basis thereafter. For those patients who choose to delay therapy, repeat viral load testing while not on ART 
is optional (CIII). Pre-treatment viral load level is also an important factor in the selection of an initial 
ARV regimen because several currently approved ARV drugs or regimens have been associated with poorer 
responses in patients with high baseline viral load (see What to Start). Commercially available HIV-1 RNA 
assays do not detect HIV-2 viral load. For further discussion on HIV-2 RNA monitoring in patients with 
HIV-1/HIV-2 coinfection or HIV-2 mono-infection, see HIV-2 Infection.

Several systematic reviews of data from clinical trials involving thousands of participants have established 
that decreases in viral load following initiation of ART are associated with reduced risk of progression to 
AIDS or death.1-3 Thus, viral load testing is an established surrogate marker for treatment response.4 The 
minimal change in viral load considered to be statistically significant (2 standard deviations) is a three-
fold change (equivalent to a 0.5 log10 copies/mL change). Optimal viral suppression is defined generally 
as a viral load persistently below the level of detection (HIV RNA <20 to 75 copies/mL, depending on the 
assay used). However, isolated blips (viral loads transiently detectable at low levels, typically HIV RNA 
<400 copies/mL) are not uncommon in successfully treated patients and are not predictive of virologic 
failure.5 Furthermore, the data on the association between persistently low level but quantifiable viremia 
(HIV RNA <200 copies/mL) and virologic failure is conflicting. One recent study showed an increased risk 
of subsequent failure at this level of viremia; however, the association was not observed in other studies.6-9 
These guidelines and the AIDS Clinical Trials Group (ACTG) now define virologic failure as a confirmed 
viral load >200 copies/mL—a threshold that eliminates most cases of apparent viremia caused by viral load 
blips or assay variability10 (see Virologic Failure and Suboptimal Immunologic Response).

Individuals who are adherent to their ARV regimens and do not harbor resistance mutations to the component 
drugs can generally achieve viral suppression 8 to 24 weeks after ART initiation; rarely, in some patients it 
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may take longer. Recommendations on the frequency of viral load monitoring are summarized below:

•  After initiation of ART or modification of therapy because of virologic failure. Plasma viral load 
should be measured before initiation of ART and within 2 to 4 weeks but no later than 8 weeks after 
treatment initiation or modification (AIII). The purpose of the measurements is to confirm an adequate 
initial virologic response to ART, indicating appropriate regimen selection and patient adherence to 
therapy. Repeat viral load measurement should be performed at 4- to 8-week intervals until the level falls 
below the assay’s limit of detection (BIII).

•  In virologically suppressed patients in whom ART was modified because of drug toxicity or for 
regimen simplification. Viral load measurement should be performed within 4 to 8 weeks after changing 
therapy (AIII). The purpose of viral load monitoring at this point is to confirm the effectiveness of the 
new regimen. 

•  In patients on a stable, suppressive ARV regimen. Viral load should be repeated every 3 to 4 months 
(AIII) or as clinically indicated to confirm continuous viral suppression. Clinicians may extend the 
interval to 6 months for adherent patients whose viral load has been suppressed for more than 2 years and 
whose clinical and immunologic status is stable (AIII). 

•  In patients with suboptimal response. The frequency of viral load monitoring will depend on clinical 
circumstances, such as adherence and availability of further treatment options. In addition to viral 
load monitoring, a number of additional factors, such as patient adherence to prescribed medications, 
suboptimal drug exposure, or drug interactions, should be assessed. Patients who fail to achieve viral 
suppression should undergo resistance testing to aid in the selection of an alternative regimen (see Drug-
Resistance Testing and Virologic Failure and Suboptimal Immunologic Repsonse sections).

CD4 Count Monitoring
The CD4 count is the most important laboratory indicator of immune function in patients with HIV. It is also 
the strongest predictor of subsequent disease progression and survival according to findings from clinical 
trials and cohort studies.11,12 CD4 counts are highly variable; a significant change (2 standard deviations) 
between 2 tests is approximately a 30% change in the absolute count, or an increase or decrease in CD4 
percentage by 3 percentage points. Monitoring of lymphocyte subsets other than CD4 (e.g., CD8, CD19) 
has not proven clinically useful and is more expensive than monitoring CD4 count alone; therefore, it is not 
routinely recommended (BIII).

Use of CD4 Count for Initial Assessment
CD4 count should be measured in all patients at entry into care (AI). It is the key factor in determining the 
need to initiate OI prophylaxis (see the Adult Opportunistic Infection Guidelines)13 and the urgency to initiate 
ART (AI) (see the Initiating Antiretroviral Therapy section of these guidelines). Although most OIs occur in 
patients with CD4 counts <200 cells/mm3, some OIs can occur in patients with higher CD4 counts.14

Use of CD4 Count for Monitoring Therapeutic Response
The CD4 count is used to assess a patient’s immunologic response to ART. It is also used to determine 
whether prophylaxis for OIs can be discontinued (see the Adult Opportunistic Infection Guidelines).13 For 
most patients on therapy, an adequate response is defined as an increase in CD4 count in the range of 50 to 
150 cells/mm3 during the first year of ART, generally with an accelerated response in the first 3 months of 
treatment. Subsequent increases average approximately 50 to 100 cells/mm3 per year until a steady state level 
is reached.15 Patients who initiate therapy with a low CD4 count16,17 or at an older age18 may have a blunted 
increase in their counts despite virologic suppression. 
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Frequency of CD4 Count Monitoring
ART is now recommended for all patients with HIV. In patients who remain untreated for whatever reason, 
CD4 counts should be monitored every 3 to 6 months to assess the urgency of ART initiation and the need for 
OI prophylaxis (AIII).

A repeat CD4 count 3 months after ART initiation will provide information regarding the magnitude of 
immune reconstitution (AIII). This repeat measurement is most important in patients who initiate ART with 
more advanced disease and require OI prophylaxis or treatment. In these patients, the magnitude and duration 
of CD4 count increase can be used to determine whether to discontinue OI prophylaxis and/or treatment as 
recommended in the guidelines for treatment and prophylaxis of opportunistic infections.13 In this setting, and 
in the first 2 years following ART initiation, CD4 count can be monitored at 3- to 6- month intervals (BII).

The CD4 count response to ART varies widely, but a poor CD4 response in a patient with viral suppression is 
rarely an indication for modifying an ARV regimen. In patients with consistently suppressed viral loads who 
have already experienced ART-related immune reconstitution, the CD4 count provides limited information. 
Frequent testing is unnecessary because the results rarely lead to a change in clinical management. One 
retrospective study found that declines in CD4 count to <200 cells/mm3 are rare in patients with viral 
suppression and CD4 counts >300 cells/mm3.19 Similarly, the ARTEMIS trial found that CD4 monitoring 
had no clinical benefit in patients who had suppressed viral loads and CD4 counts >200 cells/mm3 after 48 
weeks of therapy.20 Furthermore, the risk of Pneumocystis jirovecii pneumonia is extremely low in patients 
on suppressive ART who have CD4 counts between 100 and 200 cells/mm3.21 Although uncommon, CD4 
count declines can occur in a small percentage of virologically suppressed patients and may be associated 
with adverse clinical outcomes such as cardiovascular disease, malignancy, and death.22 An analysis of costs 
associated with CD4 monitoring in the United States estimated that reducing CD4 monitoring in treated 
patients from every 6 months to every 12 months could result in annual savings of approximately $10 million.23

For the patient on a suppressive regimen whose CD4 count has consistently ranged between 300 and 500 
cells/mm3 for at least 2 years, the Panel recommends CD4 monitoring on an annual basis (BII). Continued 
CD4 monitoring for virologically suppressed patients whose CD4 counts have been consistently >500 cells/
mm3 for at least 2 years may be considered optional (CIII). The CD4 count should be monitored more 
frequently, as clinically indicated, when there are changes in a patient’s clinical status that may decrease 
CD4 count and thus prompt OI prophylaxis. Examples of such changes include the appearance of new HIV-
associated clinical symptoms or initiation of treatment known to reduce CD4 cell count (e.g., interferon, 
chronic corticosteroids, or antineoplastic agents) (AIII). In patients who fail to maintain viral suppression 
while on ART, the Panel recommends CD4 count monitoring every 3 to 6 months (AIII) (see Virologic 
Failure and Suboptimal Immunologic Response).

Factors that Affect Absolute CD4 Count
The absolute CD4 count is a calculated value based on the total white blood cell (WBC) count and the 
percentages of total and CD4 T lymphocytes. This absolute number may fluctuate in individuals or may be 
influenced by factors that may affect the total WBC count and lymphocyte percentages, such as use of bone 
marrow-suppressive medications or the presence of acute infections. Splenectomy24,25 or coinfection with 
human T-lymphotropic virus type I (HTLV-1)26 may cause misleadingly elevated CD4 counts. Alpha-interferon 
may reduce the absolute CD4 count without changing the CD4 percentage.27 In all these settings, CD4 
percentage remains stable and may be a more appropriate parameter to assess a patient’s immune function.
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Table 4. Recommendations on the Indications and Frequency of Viral Load and CD4 Count Monitoringa

a  Monitoring of lymphocyte subsets other than CD4 (e.g., CD8, CD19) has not proven clinically useful, adds to costs, and is not routinely 
recommended (BIII).

b  Some experts may repeat CD4 count every 3 months in patients with low baseline CD4 count (<200–300 cells/mm3) before ART but 
every 6 months in those who initiated ART at higher CD4 cell count (e.g., >300 cells/mm3).

c  The following are examples of clinically indicated scenarios: changes in a patient’s clinical status that may decrease CD4 count and thus 
prompt initiation of prophylaxis for opportunistic infections (OI), such as new HIV-associated symptoms, or initiation of treatment with 
medications which are known to reduce CD4 cell count.

References
1.   Murray JS, Elashoff MR, Iacono-Connors LC, Cvetkovich TA, Struble KA. The use of plasma HIV RNA as a study 

endpoint in efficacy trials of antiretroviral drugs. AIDS. May 7 1999;13(7):797-804. Available at https://www.ncbi.nlm.
nih.gov/pubmed/10357378.

2.  Marschner IC, Collier AC, Coombs RW, et al. Use of changes in plasma levels of human immunodeficiency virus type 1 
RNA to assess the clinical benefit of antiretroviral therapy. J Infect Dis. Jan 1998;177(1):40-47. Available at https://www.
ncbi.nlm.nih.gov/pubmed/9419168.

Clinical Scenario Viral Load Monitoring CD4 Count Monitoring
Before initiating ART At entry into care (AIII)

If ART initiation is deferred, repeat before 
initiating ART (AIII).
In patients not initiating ART, repeat testing is 
optional (CIII).

At entry into care (AI)
If ART is deferred, every 3 to 6 monthsb 
(AIII)

After initiating ART Preferably within 2 to 4 weeks (and no later than 
8 weeks) after initiation of ART (AIII); thereafter, 
every 4 to 8 weeks until viral load is suppressed 
(BIII). 

3 months after initiation of ART (AIII)

After modifying ART because of drug 
toxicities or for regimen simplification in 
a patient with viral suppression

4 to 8 weeks after modification of ART to confirm 
effectiveness of new regimen (AIII).

Monitor according to prior CD4 count and 
duration on ART, as outlined below.

After modifying ART because of 
virologic failure

Preferably within 2 to 4 weeks (and no later than 
8 weeks) after modification (AIII); thereafter, 
every 4 to 8 weeks until viral load is suppressed 
(BIII). If viral suppression is not possible, repeat 
viral load every 3 months or more frequently if 
indicated (AIII). 

Every 3 to 6 months (AI)

During the first 2 years of ART Every 3 to 4 months (AIII) Every 3 to 6 monthsa (BII)
After 2 years of ART (VL consistently 
suppressed, CD4 consistently 300-500 
cells/mm3) Can extend to every 6 months for patients with 

consistent viral suppression for ≥2 years (AIII).

Every 12 months (BII)

After 2 years of ART (VL consistently 
suppressed, CD4 consistently >500 
cells/mm3)

Optional (CIII)

While on ART with detectable viremia 
(VL repeatedly >200 copies/mL) 

Every 3 months (AIII) or more frequently if 
clinically indicated (see Virologic Failure).

Every 3 to 6 months (AIII)

Change in clinical status (e.g., new 
HIV clinical symptom or initiation 
of interferon, chronic systemic 
corticosteroids, or antineoplastic 
therapy)

Every 3 months (AIII) Perform CD4 count and repeat as 
clinically indicatedc (AIII)

https://www.ncbi.nlm.nih.gov/pubmed/10357378
https://www.ncbi.nlm.nih.gov/pubmed/10357378
https://www.ncbi.nlm.nih.gov/pubmed/9419168
https://www.ncbi.nlm.nih.gov/pubmed/9419168


Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV C-10

3.  Thiebaut R, Morlat P, Jacqmin-Gadda H, et al. Clinical progression of HIV-1 infection according to the viral response 
during the first year of antiretroviral treatment. Groupe d’Epidemiologie du SIDA en Aquitaine (GECSA). AIDS. May 26 
2000;14(8):971-978. Available at https://www.ncbi.nlm.nih.gov/pubmed/10853978.

4.  Human immunodeficiency virus type 1 RNA level and CD4 count as prognostic markers and surrogate end points: a 
meta-analysis. HIV Surrogate Marker Collaborative Group. AIDS Res Hum Retroviruses. Aug 10 2000;16(12):1123-
1133. Available at http://www.ncbi.nlm.nih.gov/pubmed/10954887.

5.  Havlir DV, Bassett R, Levitan D, et al. Prevalence and predictive value of intermittent viremia with combination hiv 
therapy. JAMA. Jul 11 2001;286(2):171-179. Available at https://www.ncbi.nlm.nih.gov/pubmed/11448280.

6.  Damond F, Roquebert B, Benard A, et al. Human immunodeficiency virus type 1 (HIV-1) plasma load discrepancies 
between the Roche COBAS AMPLICOR HIV-1 MONITOR Version 1.5 and the Roche COBAS AmpliPrep/COBAS 
TaqMan HIV-1 assays. J Clin Microbiol. Oct 2007;45(10):3436-3438. Available at https://www.ncbi.nlm.nih.gov/
pubmed/17715371.

7.  Gatanaga H, Tsukada K, Honda H, et al. Detection of HIV type 1 load by the Roche Cobas TaqMan assay in patients 
with viral loads previously undetectable by the Roche Cobas Amplicor Monitor. Clin Infect Dis. Jan 15 2009;48(2):260-
262. Available at https://www.ncbi.nlm.nih.gov/pubmed/19113986.

8.  Willig JH, Nevin CR, Raper JL, et al. Cost ramifications of increased reporting of detectable plasma HIV-1 RNA levels 
by the Roche COBAS AmpliPrep/COBAS TaqMan HIV-1 version 1.0 viral load test. J Acquir Immune Defic Syndr. Aug 
1 2010;54(4):442-444. Available at https://www.ncbi.nlm.nih.gov/pubmed/20611035.

9.  Laprise C, de Pokomandy A, Baril JG, Dufresne S, Trottier H. Virologic failure following persistent low-level viremia 
in a cohort of HIV-positive patients: results from 12 years of observation. Clin Infect Dis. Nov 2013;57(10):1489-1496. 
Available at http://www.ncbi.nlm.nih.gov/pubmed/23946221.

10.  Ribaudo H, Lennox J, Currier J, al e. Virologic failure endpoint definition in clinical trials: Is using HIV-1 RNA 
threshold <200 copies/mL better than <50 copies/mL? An analysis of ACTG studies. 16th Conference on Retroviruses 
and Opportunistic Infections; February 8-11, 2009; Montreal, Canada.

11.  Mellors JW, Munoz A, Giorgi JV, et al. Plasma viral load and CD4+ lymphocytes as prognostic markers of HIV-1 
infection. Ann Intern Med. Jun 15 1997;126(12):946-954. Available at https://www.ncbi.nlm.nih.gov/pubmed/9182471.

12.  Egger M, May M, Chene G, et al. Prognosis of HIV-1-infected patients starting highly active antiretroviral therapy: a 
collaborative analysis of prospective studies. Lancet. Jul 13 2002;360(9327):119-129. Available at http://www.ncbi.nlm.
nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12126821.

13.  Panel on Opportunistic Infections in HIV-Infected Adults and Adolescents. Guidelines for the prevention and treatment 
of opportunistic infections in HIV-infected adults and adolescents: recommendations from the Centers for Disease 
Control and Prevention, the National Institutes of Health, and the HIV Medicine Association of the Infectious Diseases 
Society of America. Available at http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf. Accessed January 6, 2014. 

14.  Mocroft A, Furrer HJ, Miro JM, et al. The incidence of AIDS-defining illnesses at a current CD4 count >/= 200 cells/
muL in the post-combination antiretroviral therapy era. Clin Infect Dis. Oct 2013;57(7):1038-1047. Available at http://
www.ncbi.nlm.nih.gov/pubmed/23921881.

15.  Kaufmann GR, Perrin L, Pantaleo G, et al. CD4 T-lymphocyte recovery in individuals with advanced HIV-1 
infection receiving potent antiretroviral therapy for 4 years: the Swiss HIV Cohort Study. Arch Intern Med. Oct 13 
2003;163(18):2187-2195. Available at https://www.ncbi.nlm.nih.gov/pubmed/14557216.

16.  Moore RD, Keruly JC. CD4+ cell count 6 years after commencement of highly active antiretroviral therapy in persons 
with sustained virologic suppression. Clin Infect Dis. Feb 1 2007;44(3):441-446. Available at https://www.ncbi.nlm.nih.
gov/pubmed/17205456.

17.  Palella FJ, Jr., Armon C, Chmiel JS, et al. CD4 cell count at initiation of ART, long-term likelihood of achieving CD4 
>750 cells/mm3 and mortality risk. J Antimicrob Chemother. Sep 2016;71(9):2654-2662. Available at https://www.ncbi.
nlm.nih.gov/pubmed/27330061.

18.  Althoff KN, Justice AC, Gange SJ, et al. Virologic and immunologic response to HAART, by age and regimen class. 
AIDS. Oct 23 2010;24(16):2469-2479. Available at http://www.ncbi.nlm.nih.gov/pubmed/20829678.

19.  Gale HB, Gitterman SR, Hoffman HJ, et al. Is frequent CD4+ T-lymphocyte count monitoring necessary for persons with 
counts >=300 cells/muL and HIV-1 suppression? Clin Infect Dis. May 2013;56(9):1340-1343. Available at http://www.
ncbi.nlm.nih.gov/pubmed/23315315.

https://www.ncbi.nlm.nih.gov/pubmed/17715371
https://www.ncbi.nlm.nih.gov/pubmed/17715371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12126821
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12126821
http://www.ncbi.nlm.nih.gov/pubmed/23921881
http://www.ncbi.nlm.nih.gov/pubmed/23921881
https://www.ncbi.nlm.nih.gov/pubmed/17205456
https://www.ncbi.nlm.nih.gov/pubmed/17205456
https://www.ncbi.nlm.nih.gov/pubmed/27330061
https://www.ncbi.nlm.nih.gov/pubmed/27330061
http://www.ncbi.nlm.nih.gov/pubmed/23315315
http://www.ncbi.nlm.nih.gov/pubmed/23315315


Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV C-11

20.  Girard PM, Nelson M, Mohammed P, Hill A, van Delft Y, Moecklinghoff C. Can we stop CD4+ testing in patients with 
HIV-1 RNA suppression on antiretroviral treatment? AIDS. Nov 13 2013;27(17):2759-2763. Available at http://www.
ncbi.nlm.nih.gov/pubmed/23842127.

21.  Costiniuk CT, Fergusson DA, Doucette S, Angel JB. Discontinuation of Pneumocystis jirovecii pneumonia prophylaxis 
with CD4 count <200 cells/microL and virologic suppression: a systematic review. PLoS One. 2011;6(12):e28570. 
Available at http://www.ncbi.nlm.nih.gov/pubmed/22194853.

22.  Helleberg M, Kronborg G, Larsen CS, et al. CD4 decline is associated with increased risk of cardiovascular disease, 
cancer, and death in virally suppressed patients with HIV. Clin Infect Dis. Jul 2013;57(2):314-321. Available at http://
www.ncbi.nlm.nih.gov/pubmed/23575194.

23.  Hyle EP, Sax PE, Walensky RP. Potential savings by reduced CD4 monitoring in stable patients with HIV receiving 
antiretroviral therapy. JAMA Intern Med. Oct 14 2013;173(18):1746-1748. Available at http://www.ncbi.nlm.nih.gov/
pubmed/23978894.

24.  Zurlo JJ, Wood L, Gaglione MM, Polis MA. Effect of splenectomy on T lymphocyte subsets in patients infected with the 
human immunodeficiency virus. Clin Infect Dis. Apr 1995;20(4):768-771. Available at https://www.ncbi.nlm.nih.gov/
pubmed/7795071.

25.  Bernard NF, Chernoff DN, Tsoukas CM. Effect of splenectomy on T-cell subsets and plasma HIV viral titers 
in HIV-infected patients. J Hum Virol. Jul-Aug 1998;1(5):338-345. Available at https://www.ncbi.nlm.nih.gov/
pubmed/10195261.

26.  Casseb J, Posada-Vergara MP, Montanheiro P, et al. T CD4+ cells count among patients co-infected with human 
immunodeficiency virus type 1 (HIV-1) and human T-cell leukemia virus type 1 (HTLV-1): high prevalence of tropical 
spastic paraparesis/HTLV-1-associated myelopathy (TSP/HAM). Rev Inst Med Trop Sao Paulo. Jul-Aug 2007;49(4):231-
233. Available at https://www.ncbi.nlm.nih.gov/pubmed/17823752.

27.  Berglund O, Engman K, Ehrnst A, et al. Combined treatment of symptomatic human immunodeficiency virus type 1 
infection with native interferon-alpha and zidovudine. J Infect Dis. Apr 1991;163(4):710-715. Available at https://www.
ncbi.nlm.nih.gov/pubmed/1672701.

http://www.ncbi.nlm.nih.gov/pubmed/23842127
http://www.ncbi.nlm.nih.gov/pubmed/23842127
http://www.ncbi.nlm.nih.gov/pubmed/23575194
http://www.ncbi.nlm.nih.gov/pubmed/23575194
http://www.ncbi.nlm.nih.gov/pubmed/23978894
http://www.ncbi.nlm.nih.gov/pubmed/23978894
https://www.ncbi.nlm.nih.gov/pubmed/7795071
https://www.ncbi.nlm.nih.gov/pubmed/7795071
https://www.ncbi.nlm.nih.gov/pubmed/10195261
https://www.ncbi.nlm.nih.gov/pubmed/10195261
https://www.ncbi.nlm.nih.gov/pubmed/1672701
https://www.ncbi.nlm.nih.gov/pubmed/1672701

	What’s New in the Guidelines?
	Table of Contents
	U.S. Department of Health and Human Services Panel on Antiretroviral Guidelines for Adults and Adole
	Health and Human Services Panel on Antiretroviral Guidelines for Adults and Adolescents Financial Di
	Introduction
	Table 1. Outline of the Guidelines Development Process
	Table 2. Rating Scheme for Recommendations 

	Baseline Evaluation
	Laboratory Testing
	Table 3. Laboratory Testing Schedule for Monitoring People with HIV Before and After Initiation of A

	Plasma HIV-1 RNA (Viral Load) and CD4 Count Monitoring 
	Table 4. Recommendations on the Indications and Frequency of Viral Load and CD4 Count Monitoring

	Drug-Resistance Testing  
	Table 5. Recommendations for Using Drug-Resistance Assays

	Co-Receptor Tropism Assays
	HLA-B*5701 Screening
	Treatment Goals 
	Initiation of Antiretroviral Therapy 
	Antiretroviral Therapy to Prevent Sexual Transmission of HIV  (Treatment as Prevention) 
	What to Start
	Initial Combination Regimens for the Antiretroviral-Naive Patient
	Table 6. Recommended Antiretroviral Regimens for Initial Therapy
	Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical Scenar

	Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical Scena
	Characteristics of Antiretroviral Drugs Recommended for Initial Therapy
	Table 8a. Characteristics of Nucleoside Reverse Transcriptase Inhibitor Options Recommended for Anti

	Integrase Strand Transfer Inhibitor-Based Regimens
	Table 8b. Characteristics of Integrase Strand Transfer Inhibitors (INSTIs) That Are Recommended for 

	Non-Nucleoside Reverse Transcriptase Inhibitor-Based Regimens
	Table 8c. Characteristics of Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs) That Are Recom

	Protease Inhibitor-Based Regimens 
	Table 8d. Characteristics of Protease Inhibitor Options That Are Recommended as Initial Therapy for 

	Other Antiretroviral Regimens for Initial Therapy When Abacavir, Tenofovir Alafenamide, and Tenofovi
	Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as Initial Antiretrov

	Table 10. Antiretroviral Components or Regimens Not Recommended as Initial Therapy

	Other Antiretroviral Regimens for Initial Therapy When Abacavir, Tenofovir Alafenamide, and Tenofov
	Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as Initial Antiretro
	Table 10. Antiretroviral Components or Regimens Not Recommended as Initial Therapy

	What Not to Use 
	Management of the Treatment-Experienced Patient
	Virologic Failure 
	Table 11. Antiretroviral Options for Patients with Virologic Failure


	Poor CD4 Cell Recovery and Persistent Inflammation Despite Viral Suppression 
	Optimizing Antiretroviral Therapy in the Setting of Viral Suppression 
	Discontinuation or Interruption of Antiretroviral Therapy 
	Considerations for Antiretroviral Use in Special Patient Populations
	Acute and Recent (Early) HIV Infection 
	Table 12. Identifying, Diagnosing, and Treating Acute and Recent HIV Infection

	Adolescents and Young Adults with HIV
	Table 13 Antiretroviral Therapy-Specific Strategies to Improve Medication Adherence
	Table 14: Approaches to Optimize Care Transition for AYA with HIV 
	Table 15: AYA with HIV ARV Adherence Barriers and Strategies to Support Adherence

	HIV-2 Infection
	HIV and the Older Person
	Substance Use Disorders and HIV 
	Table 16. Medications for Treatment of Substance Use Disorders

	Transgender People with HIV
	Table 17. Potential Interactions Between the Drugs Used in Gender-Affirming Hormone Therapy and Anti

	Women with HIV
	Considerations for Antiretroviral Use in Patients with Coinfections
	Hepatitis B/HIV Virus Coinfection
	Hepatitis C Virus/HIV Coinfection
	Table 18. Concomitant Use of Selected Antiretroviral Drugs and Hepatitis C Virus Direct-Acting Antiv

	Tuberculosis/HIV Coinfection 

	Limitations to Treatment Safety and Efficacy
	Adherence to the Continuum of Care
	Table 19. Strategies to Improve Linkage to Care, Retention in Care, Adherence to Appointments, and A
	Table 20. Mechanisms of Antiretroviral-Associated Drug Interactions 

	Switching Antiretroviral Drugs Due to Adverse Effects
	Table 21. Antiretroviral Therapy-Associated Adverse Effects That Can Be Managed with Substitution of
	Adverse Effects of Antiretroviral Agents  
	Cost Considerations and Antiretroviral Therapy 
	Table 22a. Insurance and Health Program Prescription Drug Pricing and Access  
	Table 22b. Monthly Average Prices of Commonly Used Antiretroviral Drugs  



	Drug-Drug Interactions
	Table 23. Mechanisms of Antiretroviral-Associated Drug Interactions   
	Table 24a. Drug Interactions Between Protease Inhibitors and Other Drugs 
	Table 24b. Drug Interactions Between Non-Nucleoside Reverse Transcriptase Inhibitors and Other Drugs
	Table 24c. Drug Interactions Between Nucleoside Reverse Transcriptase Inhibitors and Other Drugs (In
	Table 24d. Drug Interactions Between Integrase Strand Transfer Inhibitors and Other Drugs   
	Table 24e. Drug Interactions between the CCR5 Antagonist Maraviroc and Other Drugs (Including Antir
	Table 24f. Drug Interactions Between HIV-1 gp120-Directed Attachment Inhibitors and Other Drugs (In
	Table 25a. Interactions Between Non-Nucleoside Reverse Transcriptase Inhibitors and Protease Inhibit
	Table 25b. Interactions Between Integrase Strand Transfer Inhibitors and Non-Nucleoside Reverse Tra

	Conclusion 
	Appendix A: Key to Acronyms
	Appendix B
	Table 1. Coformulated and Copackaged Antiretroviral Regimens
	Table 2. Nucleoside Reverse Transcriptase Inhibitor-Based, Fixed-Dose Combination Tablets for Use as
	Table 3. Characteristics of Nucleoside Reverse Transcriptase Inhibitors 
	Table 4. Characteristics of Non-Nucleoside Reverse Transcriptase Inhibitors
	Table 5. Characteristics of Protease Inhibitors
	Table 6. Characteristics of Integrase Strand Transfer Inhibitors
	Table 7. Characteristics of the Fusion Inhibitor 
	Table 8. Characteristics of the CCR5 Antagonist
	Table 9. Characteristics of the CD4 Post-Attachment Inhibitor
	Table 10. Characteristics of the gp120 Attachment Inhibitor
	Table 11. Antiretroviral Dosing Recommendations in Persons with Renal or Hepatic Insufficiency


