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ACRONYMS

CTS


Counseling and Testing Site

DIS


Disease Intervention Specialists

EIA


HIV Enzyme Immunoassay (aka ELISA Test)

ELISA
HIV Enzyme-Linked Immunoassay

ESS
Epidemiology and Special Studies Division of Department of Health and Human Services

NC DHHS

North Carolina Department of Health and Human Services

STAT


Screening and Tracing for Active HIV Transmission

STD MIS
Sexually Transmitted Diseases Management Information System

UNC-CH CFAR
University of North Carolina-Chapel Hill Center for AIDS Research

USPHS

United States Public Health Service

WB


Western Blot

Overview

The North Carolina DHHS HIV/STD Prevention and Care Branch’s Screening and Tracing for Active HIV Transmission (STAT) Program is an initiative to improve HIV prevention and care in NC through universal screening for acute HIV infection in NC’s routine HIV counseling and testing population, and through the rapid identification, notification and testing of sexual and needle-sharing partners of patients with acute HIV infection. The STAT Program procedures and evaluation plan detailed in this protocol will implement testing, outline data collection and management procedures and outline plans for evaluation.  Goals of this evaluation process will be 

· to measure the prevalence and clinical associations of acute HIV infection in primary care settings in North Carolina, 

· to assess the identification of recent HIV transmitters in NC communities facilitated by the program, 

· to assess the potential for targeting acute HIV screening to specific high risk groups of patients yet to be identified, and 

· to assess the costs and benefits of implementing STAT testing and notification procedures as implemented over the course the program’s first 12 months. 

The data collected during this initial evaluation period are expected to play a key role in shaping the future look of the program and informing policy recommendations regarding universal testing and notification of acute HIV infection both inside and outside of the state.

I. The NC DHHS Emphasis on Acute HIV Infection Diagnosis: Background

A. Public Health Significance.  An estimated 40,000 new HIV infections occur annually in the US.  Acute HIV infection—characterized by high virus burden and evolving host immunity—is sometimes accompanied by a self-limited, mononucleosis-like “acute retroviral syndrome” that is rarely diagnosed (Schacker 1996).  It has been hypothesized that early antiretroviral treatment during this period may augment host immunity and improve long-term prognosis for treated patients (Rosenberg 2000).  Moreover, HIV transmission can occur readily during acute HIV infection (Pilcher 2001) and may, in fact, account for a disproportionate amount of HIV transmission relative to transmission by individuals in later stages of infection (Jacquez 1994, Koopman 1997, Leynaert 1998).  These observations agree well with mathematical models that predict elevated transmission probabilities due to higher shedding in semen during acute infection (Chakraborty 2001, Pilcher 2002), and with an increased probability of sexual transmission with increasing blood viral load (Quinn 2000a).  Acute HIV infection is therefore an attractive target for public health interventions (Cates 1997, Janssen 2001).  Because preliminary evidence suggests that early short-course antiretroviral treatment may alter long term prognosis in acute HIV infection (Rosenberg 2000, Oxenius 2000, Fidler 2001), current USPHS/DHHS guidelines for treatment of HIV infection recommend that urgent treatment be considered in the setting of acute infection.  Other recommendations include obtaining HIV genetic sequencing (genotyping) to survey for drug resistance on all acutely infected patients in this country because of 1) the high prevalence of transmitted resistance to antiretrovirals in the treatment era, and 2) observations that transmitted resistant strains typically revert to “wild-type” within a few months of transmission without therapy.  It should be noted that since there are no public health systems in place in the US for active acute infection surveillance, estimates on the prevalence of transmitted resistance are subject to significant reporting bias.

B. Diagnostic Strategies in Current Use.  Assays used for HIV testing that are dependent on antibody detection will miss early acute infections unless they are used in conjunction with direct viral detection methods such as HIV RNA PCR or p24 antigen.  A negative screening antibody test and a positive RNA or p24 test are required for real-time diagnosis.  Seroconversion can occur as late as 6 months post exposure but the seronegative window using most modern HIV antibody tests is typically 3-10 weeks  (Lindback 2000).  Levels of viremia are detectable by HIV RNA PCR beginning about 1 week after infection (Busch 1997, Pilcher 2002), and become detectable by p24 antigen during week 2, just before the end of the pre-symptomatic incubation period (Schacker 1996, Pilcher 2001, Borrow 1997).  Neither test has either low enough cost or adequate specificity to allow for widespread or routine screening.  For these reasons, these tests are typically limited to use in patients with symptoms to suggest a high (>5%) pre-test probability of acute HIV infection (Hecht 2002). Since the symptoms of the acute retroviral syndrome are virtually indistinguishable from much more prevalent causes of infectious mononucleosis-like syndrome, the need for improved recognition of acute HIV infection is clear. 
C. Rationale for STAT:  Pilot Data.  A UNC CFAR/NC DHHS pilot study examined the prevalence of acute HIV infection in the NC routine HIV counseling and testing population using HIV nucleic acid screening of seronegative serum specimens, analogous to HIV/hepatitis blood donor screening procedures (Pilcher 2002). This pilot study combined a pyramid-type specimen pooling scheme with ultra sensitive RNA PCR in a modification of a protocol first described by Quinn and colleagues (2000b) for incidence estimation purposes.  By first screening for HIV RNA in pools made from seronegative specimens, and then deconstructing HIV RNA positive pools to determine individual positive specimens, it was possible to identify individuals that had possible acute HIV infection. HIV antibody negative/RNA positive patients were contacted by state Disease Intervention Specialists and confirmatory testing was performed.  In the one-month initial pilot program, 8194 consecutive at risk subjects presenting for routine tests at 110 counseling and testing sites across NC were screened, of whom 39 were HIV antibody positive [chronic HIV infection prevalence:  47.6 per 10,000 at risk persons (95% CI 33.8-65.0 per 10,000)].  Of 8155 at risk subjects with negative antibody tests, 5 were HIV RNA positive, of whom 4 had true positive acute infection [prevalence 4.9 per 10,000 (95% CI 1.3- 12.5 per 10,000); because of pooling, overall specificity was excellent at 0.9999 (95% CI 0.9993-1.0000].  Interestingly, 3 of 4 acute infections were asymptomatic at initial testing but 2 subsequently developed a characteristic acute retroviral syndrome. In the project’s “continuation phase” (after the first week of testing), all results were completed within 14 days of testing.  In total, 1 RNA test was necessary for each 55 specimens initially submitted to testing and additional testing costs were estimated at $2.01 per specimen tested or approximately $4,000 per additional case of HIV infection diagnosed.  Manual pooling was laborious and required a full time technician to process 500 specimens per day. 

These results suggest that antibody negative acute HIV infection may be unexpectedly prevalent and that routine screening for these infections is feasible.  The STAT Program was therefore developed specifically to carry the concept forward and operationalize protocols for efficient acute HIV screening (using low cost, ultra-sensitive RNA detection technology and robotic pooling), rapid partner notification and screening in the public health setting.  STAT protocols will be implemented on an ongoing basis with an initial summary evaluation scheduled after 12 months of data collection.  
II. The STAT Program

A. Objective.  The primary objective is to demonstrate feasibility and cost effectiveness of a statewide public health acute HIV infection screening program in a routine HIV testing and counseling population that uses automated pooling, low cost molecular testing and a system for sentinel surveillance and rapid response by disease intervention specialists.  

B. Overview.  The STAT Program will offer acute HIV screening to approximately 120,000 subjects annually beginning in fourth quarter of 2002.  STAT procedures will encompass not only rapid testing, but will also include systems for surveillance and rapid response by NC DHHS Disease Intervention Specialists (DIS) in the event that acute infections or high risk sexual or drug use-related exposures are identified.  The laboratory costs, DIS activity, project management and program evaluation are funded for the 12 months of the demonstration period through NC DHHS, UNC-CH Center for AIDS Research and industry sponsors.  

C. Anticipated Results.  The NC DHHS State Laboratory of Public Health will screen approximately 120,000 blood samples of all consecutive patients requesting routine HIV testing at North Carolina’s 110 voluntary counseling and testing centers during the 12 months preceding an initial summary STAT program evaluation.  Based on pilot data, the STAT program expects to identify between 20 and 160 acute infections, and to identify 10-50 transmission pairs that will include one of these acutely infected individuals.
III. NC DHHS Standard Operating Procedures Prior to Implementation of STAT

A. Outline.  The following HIV testing and notification procedures are standard prior to implementation of STAT. They will be substantially modified in order to fully implement STAT, as detailed in Section IV. (See Appendix A for HIV Testing Timetable.):
1. Pre-test Counseling: Patients who request an HIV test at one of the 110 NC voluntary counseling and testing sites are provided pre-test counseling regarding their HIV test. They are informed that: an HIV test consists of testing for HIV antibodies, they have a responsibility to inform sexual partners of a positive test result and the NC DHHS will inform or assist in notifying partners of a positive HIV test result. After patients sign a standard consent form for HIV testing, counselors complete a Counseling and Testing Site (CTS) form with the patient; the random identification number on this form (CTS ID) is used to anonymously identify the information recorded on the form and the blood samples sent to the State Laboratory of Public Health for HIV testing. Information collected on these forms includes demographic information, risk factors, testing site information, and reasons for seeking an HIV test. The CTS clinic maintains a log of the CTS ID and corresponding contact information. The State Laboratory, using the CTS form, can link a CTS ID with the site at which the patient was tested.   Patients routinely schedule a follow-up appointment for two weeks later for result notification and are expected at the appointment regardless of the test result.  

2. HIV Test: The CTS clinic sends the CTS form and blood sample tubes to the State Laboratory of Public Health. Usual quality assurance is ensured. Blood specimens undergo ELISA and WB tests with a 14-day turnaround to meet the patient's scheduled post-test counseling appointment date. 

3. Results Reporting: At the completion of testing, HIV test results are mailed via courier by the State Laboratory to CTS clinics. In the case of HIV antibody positive results, the State Laboratory immediately informs the Epidemiology and Special Studies Division (ESS). ESS forwards a form to the corresponding Regional Field Services Office in order for a DIS staff member to ensure that the patient who is antibody positive is notified, counseled and undergoes a DIS interview.

4. Post-test Counseling: CTS clinic practitioners notify the patient of the test result. 

a) HIV negative patients will receive routine post-test counseling
including instructions to repeat testing at 3-6 months if there had been any recent exposures. These patients are not normally contacted by DIS. 

b) Patients with HIV indeterminate results will be counseled at the

time of routine post-test counseling to have repeat testing. These patients are not normally contacted by DIS.

c) Patients who are HIV positive are asked to schedule a visit with 

the HIV clinic particular to that testing venue. CTS clinic practitioners contact ESS to inform them that a patient was recently informed of his/her HIV-positive status.  
d) If a patient who tested positive does not return for their post-test 
counseling appointment, DIS notify the patient of the positive test result, provide post-test counseling, conduct the DIS interview and assist with arranging follow-up appointments.
5. Follow-Up with HIV Positive Patients: HIV antibody positive patients are contacted by DIS, ideally within 7-10 days of test result.  An initial DIS interview is arranged at a mutually convenient location.  Initial DIS interviews generally take place within 14 days of test result receipt to collect detailed information including demographics, risk behavior and partners.
6. Partner Notification: DIS contact and interview at-risk partners of index cases within 14 days of meeting with the index cases. During the DIS interview, an HIV test is recommended.
B. DIS Interview.  Initial DIS interviews adhere to the following protocol outline when meeting with a person newly diagnosed with HIV. Data on recent risk behavior and partnerships are collected during this meeting:
1. Introduction, Discussion of Professional Role And Purpose

2. Patient Assessment

· Review of patient concerns including confidentiality

· Obtain socio-sexual information including risk behavior history

· Obtain medical history including signs and symptoms of HIV infection and assessment of disease comprehension and access to care

3. Disease Intervention Behaviors

· Assure examination of all sex and needle-sharing partners

· Reduce risk

· Respond to disease suspicion

· Seek medical care and take medication (when applicable)
· Return for follow-up tests (when applicable)
·  Conclusion

DIS collect information on partner names and addresses during the interview.  Patients may choose to either contact their partners themselves or they may ask the DIS to contact the partners.  HIV positive individuals are referred to HIV specialty care by DIS. 

IV. Revised NC DHHS Standard Operating Procedures to Implement STAT 

A. STAT DIS Team.  NC DIS notification procedures will be significantly modified for the STAT program.  In addition to the routine procedures outlined above, patients with possible acute HIV infection and their partners will be contacted with highest priority by members of a designated STAT DIS Team, consisting of 14 experienced DIS around the state of North Carolina.  DIS on the STAT Team will receive specialized training in counseling and public health management protocols for possible acute HIV infection.   Notification and screening of partners will be formally prioritized as detailed below and take place according to specific STAT Index Case and Partner Protocols as appropriate. For all patients with possible acute infection and their partners, interviews by the STAT DIS Team will include specific questions about risk behaviors and STD or acute retroviral syndrome-related signs and symptoms.  
B. Protocol for Routine Testing and Notification. This section outlines revised standard operating procedures that will be fully implemented for all NC DHHS funded routine HIV counseling and testing to coincide with the beginning of data collection for the initial 12-month STAT evaluation period.  Revisions made to the current protocol in order to implement STAT are in italicized bold.

1. Pre-test Counseling: Patients who request an HIV test at one of the 110 NC voluntary counseling and testing sites are provided pre-test counseling regarding their HIV test. They are informed that an HIV test consists of testing for HIV antibodies and, if they are antibody-negative, for HIV virus by testing for HIV RNA. Patients will be further counseled about the difference between positive or negative antibody and virus RNA results. Patients are also informed that they have a responsibility to inform sexual partners of a positive test result and that the NC DHHS will inform or assist in notifying partners of a positive HIV test result. After patients sign a standard consent form for HIV testing, counselors complete a Counseling and Testing Site (CTS) form with the patient; the random identification number on this form (CTS ID) is used to anonymously identify the information recorded on the form and the blood samples sent to the State Laboratory of Public Health for HIV testing. Information collected on these forms includes demographic information, risk factors, testing site information, and reasons for seeking an HIV test. The CTS clinic maintains a log of the CTS ID and corresponding contact information. The State Laboratory, using the CTS form, can link a CTS ID with the site at which the patient was tested. Patients routinely schedule a follow-up appointment for two weeks later for result notification and are expected at the appointment regardless of the test result. Counselors will inform patients that their post-test counseling will be conducted by a practitioner from the testing site or a regional public health specialist.
2. HIV Test: The CTS clinic sends the CTS form and blood sample tubes to the State Laboratory of Public Health. Usual quality assurance is ensured. Blood specimens undergo ELISA and WB tests; if a patient is HIV antibody negative, then the specimen is submitted for pooling and undergoes RNA testing. The HIV testing protocol of HIV antibody and RNA testing is conducted within a 14-day turnaround to meet the patient's scheduled post-test counseling appointment date.  
3. Results Reporting: Test results are classified one of four test results:
a) HIV negative (Antibody negative/RNA negative)
b) HIV indeterminate (ELISA positive/ WB negative OR antibody negative but with insufficient specimen to complete RNA testing)
c) HIV positive (Antibody positive)
a) Possible acute HIV infection (Antibody negative/RNA positive)
At the completion of testing, all HIV test results are mailed via courier by the State Laboratory to CTS clinics. Those results that are antibody-negative/RNA-positive or antibody-positive will be immediately forwarded to ESS who will notify the Field Services Manager and Assistant Manager. ESS also forwards a form to the corresponding Regional Field Services Office in order for a DIS staff member to ensure that the patient who is antibody-positive or has possible acute HIV infection is notified, counseled and undergoes a DIS interview. 

4. Post-test Counseling: CTS clinic practitioners notify patients found to be either HIV negative, HIV antibody positive or HIV indeterminate of their test result using routine procedures in place prior to STAT. Post-test counseling for patients with possible acute HIV infection are notified according to a separate protocol (see below). 

a) HIV negative patients will receive routine post-test counseling 

including instructions to repeat testing at 3-6 months if there had been any recent exposures. These patients are not normally contacted by DIS.

b) Patients with HIV indeterminate results will be counseled at the time of routine post-test counseling to have repeat testing. These patients are not normally contacted by DIS.
c) Patients who are HIV positive are asked to schedule a visit with the HIV clinic particular to that testing venue. CTS clinic practitioners contact ESS to inform them that a patient was recently informed of his/her HIV-positive status.  
d) If a patient who tested positive does not return for their post-test

counseling appointment, DIS notify the patients of their positive test result, provide post-test counseling, conduct the DIS interview and assist with arranging follow-up appointments.

e) The Epidemiology and Special Studies Division will inform the Field Services Manager, the Regional Field Services Office and the Counseling and Testing Site regarding patients classified as having possible acute HIV infection. The Field Services Manager and Regional Field Services Office will then ensure that a member of the STAT DIS Team contact the patient according to the STAT  Index Case Protocol (see next Section C) within 72 hours of test result availability.  Ideally, all post-test counseling and confirmatory testing for patients with possible acute HIV infection will be handled by a STAT DIS Team according to STAT protocols.  In the event that a patient presents for post-test counseling at their local CTS clinic prior to notification by DIS, counselors at all CTS clinics will have instructions to counsel patients that:

· they have contradictory testing results, that 

· these results indicate possible recent HIV infection, but that

· these results are not definitive and require confirmation.
5. Follow-Up with HIV Positive Patients: HIV antibody positive patients are contacted by DIS, ideally within 7-10 days of test result.  An initial DIS interview is arranged at a mutually convenient location.  Initial DIS interviews generally take place within 14 days of test result receipt to collect detailed information including demographics, risk behavior and partners. Patients with possible acute HIV infection are contacted according to the STAT Index Case Protocol detailed below.
6. Partner Notification: DIS contact and interview at-risk partners of index cases within 14 days of meeting with the index cases. During the DIS interview, an HIV test is recommended. Partners of index cases with possible acute HIV infection are contacted according the Partner Protocol detailed below.
C. STAT Index Case Protocol. (See Figure 1) This section is specific to STAT; new text will not be italicized bold.

Patients found to have possible acute HIV infection on the basis of negative HIV antibody and positive HIV RNA tests will be notified by STAT DIS according to the STAT Index Case Protocol: 

1. Upon notification of a possible acute HIV infection by ESS, the Field Services Manager, Assistant Manager and Regional Field Services Office will immediately notify the STAT DIS member assigned to the Field Services Region.  Within 72 hours of receipt of a result indicating possible acute HIV infection, STAT DIS will notify patients that their test results indicate possible acute infection.  STAT DIS and clients complete a medical release of information form at the initial visit to allow STAT DIS to communicate with medical providers about the care needs and interest of the client. This form allows STAT DIS to contact local case management agencies as well as to communicate with physicians of the STAT Referral Network regarding follow-up. Urgent evaluation prior to confirmation is emphasized by all STAT DIS. NAAT+ clients must be referred by STAT DIS for physician evaluation before confirmatory testing.

2. Patients will have immediate confirmatory testing recommended.  Where possible, a STAT confirmatory testing form and blood will be collected by DIS while in the field and transferred directly to the State Laboratory.  Blood specimens will be spun down at local health departments; therefore STAT DIS and the regional offices work with the local health departments closely and develop supportive working relationships. Blood tubes will be marked to indicate that the sample was collected as part of the STAT Index Case Protocol and should be treated with highest priority by the State Laboratory. Every regional DIS office has a designated mini-refrigerator and coolers for storage in case field blood is drawn at a time that it cannot be spun down and shipped on the same day. If field blood cannot be drawn, patients will be given an appointment to access this testing at a voluntary counseling and testing site.  Confirmatory testing will be performed at initial contact (week 0), at week +2 and, if necessary, at weeks +4 and +12.  Confirmatory testing at the State Laboratory will involve performing HIV antibody screening and, if the specimen is antibody negative, HIV RNA testing on the individual specimen. These confirmatory testing specimens will not be pooled before RNA testing.  Patients will be counseled that they are definitely HIV infected only following a confirmed HIV antibody test.

3. Field-drawn blood specimens are handled as follows: 

a) Fed-Ex:  Shipping boxes and Fed-Ex labeling materials appropriate for mailing potentially infectious specimens, according to Fed-Ex shipping regulations, are provided to all STAT DIS. If, for any reason, sending a confirmatory blood sample via courier or by transporting the sample themselves would be faster than via Fed-Ex, then STAT DIS may utilize the alternative method.

b)
Labeling:  In order for the State Laboratory to identify STAT bloods and for purposes of quality assurance, forms and specimen tubes of Index Cases are marked with a green sticker, while those of Partners are marked with a blue sticker. The word “community” is written on the stickers of confirmatory tests for cases first identified by non-VCT sites.
c)
Forms:  A form with field-drawn blood specimens is sent to the State Laboratory in order to identify whether the specimen is: (1) a confirmatory test of an original HIV-EIA negative, HIV-1 RNA positive Index case or (2) a confirmatory test for a community case, or (3) the initial test for a partner of an Index case.
4. During the meeting with STAT DIS, DIS will interview the patient and collect information on risk behaviors, partners and signs and symptoms. STAT DIS will maintain a CTS ID Log of all patients with possible acute HIV infection, noting their notification and interview status.

5. Partner notification for patients with possible acute HIV will be prioritized according to the time of potential exposure as reported by the index case.  All unprotected sexual partners and needle sharing exposures will be considered potential exposures:

a) Exposure occurring more than 8 weeks before the index case’s initial antibody-negative/RNA-positive test will be contacted according to routine protocol within 14 days of confirmation of the index case’s HIV infection.  Counseling will be identical in this case to that provided to partners of HIV antibody positive individuals on a routine basis.

b) Individuals with exposures occurring within 8 weeks of the index case’s initial test will be contacted according to the STAT Partner Protocol (see Section D below) within 72 hours of the initial index case DIS interview.

D. STAT Partner Protocol.   (See Figure 2.)  Patients with potential exposures beginning 8 weeks before the index case’s positive test will be contacted by the STAT DIS team within 72 hours to initiate testing by both HIV antibody and RNA screening at that contact, at week +2 and, if necessary, at week +4 and +12.  When possible, a CTS form will be completed and field blood will be drawn; forms and tubes will be marked to indicate that the sample was collected as part of the STAT Partner Protocol and will be shipped within 24 hours to the State Laboratory. Partners of index cases will receive both a CTS ID and a Partner ID. The CTS ID will be taken from the CTS forms completed during their meeting with DIS. The Partner ID will be a number created by the disease intervention specialist at the interview (detailed in Section VII); STAT DIS will maintain the log of corresponding CTS and Partner IDs. Procedures for notification of test results will follow routine protocol (if the patient is antibody positive, negative or indeterminate) or the STAT Index Case Protocol (if the patient has possible acute HIV infection).
E. Community Cases
Cases identified outside of testing at the State Laboratory are defined either as Acute or Recent Community Cases. STAT DIS follow the Index and Partner Protocols for Community Acute Cases. A Recent Community Case is defined as someone who is antibody (EIA/WB) positive and has a documented negative test within one (1) year of the first positive test date.  STAT interviews and forms will not be required for these cases.  We will track the incidence of these cases by having the surveillance information documented on the Lab Trak forms that are sent when the State Lab notifies ESS of a positive result.  When a lab track form is received in a regional office, the individual(s) completing the information for the form should include the previous negative test dates, scan form number (CTS ID) for the previous negative test if processed through the state lab, and the provider performing said test if tested outside the State Lab.  This information should be noted on the bottom of the Lab Trak form.  ESS will then keep a record of this information.  In order for this process to flow correctly, all Regional Supervisors must ensure that the Lab Trak forms are being followed in a timely fashion and returned as soon as all information is obtained.

Each Recent Community Case should be reinterviewed if the most recent negative antibody (EIA/WB) test is within 3 months of the positive EIA/WB test or if the individual had a STD diagnosis or acute retroviral symptoms within 3 months of the positive test date.  Below are some questions to ask to help determine if patient was screened due to possible acute retroviral symptoms:

· Flu, Meningitis, Rash, Rocky mountain spotted fever, UTI (urinary tract infection), Sore throat/pharyngitis/mono, URI (upper respiratory infection), Viral syndrome, Herpes

DIS must also take into consideration exposure, such as circumstances that clearly suggest likely transmission within the last 3 months of the test date.  Each decision to consider a case as community will have to be made on a case-by-case basis.  
F. Referral to Care.  All patients who have an HIV antibody positive test result or who have possible acute HIV infection will be referred to care. Those with possible acute HIV infection will receive specific information about seeking care from one of five centers that comprise the STAT Referral Network across North Carolina.  These include Infectious Diseases sub-specialists with expertise in diagnosis and management of possible acute HIV infection at the University of North Carolina–Chapel Hill Hospital (UNC-CH), Duke University Medical Center (DUMC), Eastern Carolina University HIV Clinic, Carolinas Medical Center Infectious Diseases Clinic and Asheville Infectious Diseases HIV Clinic. These patients will be offered reimbursement for transportation costs to reach either care center for their initial appointment and will not be billed for their initial evaluation at these centers. The Duke-UNC-Emory Acute HIV Consortium contact numbers and information are available to all participating physicians in the STAT Referral Network for urgent referral to participation in treatment protocols that may provide free treatment to eligible patients with acute HIV infection. The STAT Referral Network has been formalized, consisting of clinicians who had experience with and knowledge of acute HIV. If the patient or the care facility cannot cover the expenses of the patient’s first appointment, STAT Program funds will be used to pay for that initial evaluation. In order to enable most patients to have to travel no more than 2 hours to care, the referral network is wide and includes:
· Carolinas Medical Center in Charlotte

· Duke University Medical Center in Durham

· East Carolina University School of Medicine in Greenville

· Wake Forest University Baptist Medical Center in Winston-Salem

· Western NC Community Health Service in Asheville

V. State Laboratory of Public Health Testing Procedures for STAT. 
A. Quality Assurance.  The State Laboratory of Public Health has extensive experience with the establishment, standardization and quality assurance for antibody and nucleic acid testing protocols.  All testing will use commercially available kits with described performance characteristics.  Protocols are subject to both rigorous initial quality assurance evaluation and routine proficiency testing. Retesting negative B pools by Roche 1.5 ultrasensitive and testing spiked specimen pools with known copy numbers is the initial phase of quality assurance. Very low ECL counts output by NucliSens are a red flag that an initially reactive specimen may be false positive. Every three months, 10 negative pools and some specimens positive by Western Blot will be sent to the UNC Virology Core laboratory for quality assurance testing. The UNC laboratory will be blinded to the serostatus of the specimens.
B.
Initial Screening for Acute and Chronic HIV Infection.  Initial HIV antibody testing will be performed on all specimens blinded to clinical information using Vironostika HIV-1 Microelisa System (viral lysate EIA) [bioMerieux, Durham, NC].  Repeatedly EIA reactive specimens will be confirmed by BioRad Western Blot (WB) [BioRad, Hercules, CA].  All specimens that are EIA negative, initially but not repeatedly EIA reactive, WB negative or WB indeterminate will be robotically pooled using a pyramid-type pooling scheme modified from a protocol proposed by Quinn and colleagues (2000b): aliquots from each 7-12 consecutive specimens will be pooled; 8 aliquots from each of these are then combined to make master pools representing less than 100 specimens. HIV RNA will be detected using Vironostika HIV-1 Qual qualitative HIV RNA amplification [bioMerieux, Durham, NC; lower limit of detection 2250 copies per ml per individual specimen accounting for 1:90 dilution].  Robotic pooling necessitates sufficient sample volume.  In order to provide sufficient serum for the State Laboratory to conduct all necessary confirmatory testing, the quantity of blood drawn in the field was increased from 2ml to 3ml. If less than 2 mL are submitted, a technologist pools samples manually.  Specimens submitted by testing sites containing less than 2 mL of sera are now considered “quantity non-sufficient” and are not submitted for EIA testing. Resolution testing of positive pools, and testing of individual specimens according to STAT Index Case, Partner or Post-Exposure Protocols will use the same kit (absolute lower limit of detection, 25 copies per ml). HIV-EIA reports are held until NAAT results are finished, and the two results are reported together.  Automated EIA reports are printed in duplicate and then manually stamped with HIV-1 RNA results.  Results are reported as one of the following (accompanied by explanatory text):
· Specimen not individually tested for HIV RNA

· Specimen individually tested.  HIV RNA not detected, or

· Specimen individually tested.  HIV RNA detected.

B. Confirming Possible Acute Infection.  Individual specimens that are HIV RNA positive by Vironostika HIV-1 Qual will be repeated.   Specimens will be obtained for confirmatory testing by state DIS at the time of notification of possible acute infection. Vironostika EIA and, if EIA negative, qualitative HIV RNA will be run on confirmatory specimens.  For patients that continue to be both HIV RNA positive and EIA or WB negative, antibody screening and RNA testing will be repeated at weeks 2, 4 and 12 as necessary post initial notification until seroconversion is documented by a positive Western Blot.  (It is expected that greater than 90% of true-positive patients will seroconvert by initial or week 2 confirmatory test).

C. Blood Storage
i. Blood specimens must be stored so as to allow them to be pulled by test date and CTS ID number. 

ii. The following schema applies for specimen storage:

· NAAT + specimens and associated confirmatory tests and partners’ specimens since November 1, 2002 will be maintained by the State Laboratory for QA purposes and for further study. 

· Aliquots of each specimen are provided to the UNC Virology Core Laboratory for performance of viral load testing

· Aliquots of confirmatory tests will be sent to LabCorp for HIV genotyping after confirmation of seroconversion.

· NAAT - pools will be maintained at UNC Virology Core Laboratory for QA and to address the issue of limited laboratory storage space at the State Laboratory

· NAAT – individual specimens are discarded after QA on NAAT – pools is complete.

· EIA positive specimens are aliquoted prior to shipping to UNC Virology Core Laboratory for detuned testing.

G. STARHS Testing

After a specimen is found to be reactive on one HIV ELISA or rapid test, reactive on a second ELISA/rapid test and reactive by Western Blot (all routine, standard procedures), an additional (third) ELISA is done after dilution. Because of dilution prior to the last ELISA, this run is called the “less sensitive” or “detuned” ELISA.  If a specimen is found to be reactive on the first three tests but non-reactive on the fourth “less sensitive” test, it is presumed for surveillance purposes to represent likely “recent infection” (<6 months).   The CDC, which controls access to and use of the STARHS algorithm, has issued revised recommendations for STARHS testing—stating for the first time that the method is useful for surveillance purposes only and is not accurate enough to be reportable to patients.  

STARHS less-sensitive EIA (LS-EIA) testing, conducted by the UNC Virology Core Laboratory, & Western Blot staging, conducted by the NC State Laboratory enables transmission date estimates for recent infections when included with NAAT and Antibody testing results. The HIV/STD Prevention and Care Branch remains committed to using STARHS for disease surveillance purposes, noting that:

· STARHS results have no clinical importance for patients

· They are actually repeat HIV antibody tests

· They will only be done on specimens already found to be HIV antibody positive

· They will only be done on blood donated following specific consent for the purposes of HIV antibody testing.  

Nonetheless, because STARHS results could be interpreted as speaking to individual disease stage, the state would like to ensure patient confidentiality by anonymizing specimens prior to performance of the fourth and final “detuned” antibody test.  

	
	NAT
	LS-EIA
	WBp31
	Days

	Early Acute
	+
	-
	-
	12

	Late Acute
	+
	-
	-
	54

	Recent
	N/A
	-
	+
	185

	Prevalent
	N/A
	+
	+
	> 6 months


VI. Patient Confidentiality and Risks.  

A. Consent. All patients requesting an HIV test at the 110 North Carolina Counseling and Testing sites will be asked to sign a standard consent form for an HIV test, which includes screening for HIV antibodies and a test for HIV RNA in the case that they are HIV antibody negative. Counselors will explain what it means to test positive for HIV antibodies and/or the virus. Patients will be able to provide or decline consent. A copy of the consent form will be given to every participant, so they have the opportunity to review it.  In addition, contact numbers for testing/result questions will be included on the document that will be given to the participants. Consent forms will be available in English and Spanish. Consent forms signed by participants are kept at the Counseling and Testing site as part of the patient’s medical record.  Confidentiality of the patients will be considered a high priority.

B. Risk to Participants. The patient testing and program evaluation planned under the STAT Program present no more than minimal risk to the participants. The specific types of information to be requested by STAT DIS are already collected by DIS as part of routine protocol. False positives of RNA results exists and may create concern; however, this possibility will be emphasized during all post-test counseling with patients with possible acute HIV infection and care will be used to inform patients that they are HIV-infected only if the infection is confirmed by seroconversion. HIV/STD related risk reduction counseling is also a routine part of the notification and post-test counseling process. No additional blood samples are required at the time of the initial test. The probability and magnitude of harm or discomfort anticipated in drawing blood is not greater, in and of themselves, than those ordinarily encountered in daily life or during the performance of routine physical or psychological examinations or tests.

VII. Data Management and Related Confidentiality. 
STAT program evaluation data will include HIV test results and data from questionnaires as described previously. No personal identifiers will be linked to test results, risk behavior data or partner information.  It will not be possible to determine the identity of a patient from data recorded other than the standard consent form for HIV testing, which is kept in the patient’s medical record. 

A. Counseling and Testing Site Identification Number (CTS ID): All patients who undergo an HIV test receive a CTS ID, taken from the CTS form they complete during their pre-test counseling meeting. This CTS ID is a random number linked to the patient’s contact information only at the CTS clinic, which will be inaccessible to project evaluation staff. For the purpose of STAT program evaluation, the CTS ID will be the only means of identifying people who seek an HIV test at a NC voluntary counseling and testing site. The CTS ID will link the information provided on the CTS forms, risk behavior and signs and symptoms data, and HIV test results. STAT DIS will maintain the log of CTS ID numbers for patients who have possible acute HIV infection and the status of their notification, interview and confirmatory testing.

B. Partner ID: When partners of index cases with possible acute HIV infection are identified via partner notification, they will receive both a CTS ID and a Partner ID. The CTS ID will be taken from the CTS form completed during their meeting with DIS. The Partner ID will be a number created by the disease intervention specialist at the interview, which will be comprised of the index case’s CTS ID and an integer that indicates the order in which the index case had contact with partners. For example, if the index case had 3 partners and his CTS ID was 222222, then his partners’ Partner ID’s would be 222222-1, 222222-2, and 222222-3, respectively. The link between a patient’s personal CTS ID and Partner ID is maintained by DIS with a log and will be available to STAT for the purpose of program evaluation. 

C. STARHS Testing
Information on STARHS results will therefore only be contained in the STAT Database. Individual testing specimens are identified in the STAT Database by a randomly generated unique identifier created by the State Laboratory of Public Health specifically for that HIV test.  Information on risk behaviors and demographics contained in the database can be linked to names or locator information only through logbooks maintained at the testing sites themselves.  In order to anonymize the specimens for STARHS testing and subsequent analysis, the following steps will be taken: 

1) Unique identifiers for HIV positive individuals will be recoded in the STAT Database following STARHS testing, resulting in a new STAT ID.

2) The code linking the old unique HIV testing ID to the new STAT ID will be destroyed

3) The testing site identifier will be removed from the STAT Database

With these steps taken, it will not be possible to link STARHS testing results back to individual patients.

D. Identifiers and Access to Data. The following table outlines the steps involved in testing for HIV antibodies and RNA.  This table demonstrates the identifiers that will be used and who will have access to the information.  
	
	Identifiers
	Personnel with Access 

to Information

	
	Counseling & Testing Site ID 

(CTS ID)
	Partner ID 
	Patient Name
	CTS 
	DIS
	State

Lab
	Program Evaluation

	1. Standard HIV Testing Consent Form


	
	
	X
	X
	
	
	

	2. HIV Voluntary Counseling & Testing Report Form


	X
	
	
	X
	
	X
	X

	3. HIV Antibody Test Result:

a) Negative

b) Positive


	X

X
	
	
	X

X
	X
	X

X
	X

X

	4. HIV RNA Pooling Test Result

a) Negative

b) Positive


	X

X
	
	
	X

X
	X
	X

X
	X

X

	5. STAHRS Test Result
	Unique ID
	
	
	
	
	
	X

	6. STAT Index Case Protocol

a) CTS ID Log

b) Data on risk behavior, signs & symptoms 

c) Confirmatory Test Result


	X

X

X
	
	
	
	X

X

X
	X
	X

X

X

	7. STAT Partner Protocol

a) CTS Forms

b) Partner ID created and linked with CTS ID

c) Data on risk behavior, signs & symptoms 

d) Confirmatory test result

e) STAT CTS Forms


	X

X

X

X


	X

X
	
	
	X

X

X

X

X
	X

X
	X

X

X

X

X


The STAT Database will be the sole repository of STARHS testing results, and only the STAT evaluation team will have access to the data.  STARHS testing results will not be entered in the permanent CTS Database maintained at the State Lab.  Finally, in accordance with CDC recommendations, patients will not be notified of STARHS results.   

D. Data Processing 
All data will be linked with the Counseling and Testing Site Identification Number (CTS ID). This ID is attached to all of a patient’s forms and blood sample tubes to ensure that all information on risk behavior, signs and symptoms and test results for a specific patient is linked. A new CTS ID will also be used for each confirmatory test conducted as part of the STAT Index Case or Partner Protocols. STAT DIS will maintain a log that links CTS and Partner ID’s with screening and confirmatory test results for patients managed using STAT protocols. 
a. CTS Database: After CTS forms and blood samples are drawn at any of the state’s voluntary counseling and testing sites or in the field, the forms and tubes are sent to the State Laboratory of Public Health, preferably within 24 hours of collection. The tubes are labeled with the CTS ID from the CTS forms. The Laboratory staff verifies that the CTS ID numbers on the individual serum tubes correlate with those on the scannable forms. Then, the scannable forms are sent to the clerical group of the State Laboratory to scan the information into the CTS database.  This database (containing information from the forms and patients’ test results) is maintained by the State Laboratory and uploaded by the Epidemiology and Special Studies (ESS) Division on a quarterly basis.
b. CTS ID and Patient Contact Information: When a patient is identified as being HIV antibody positive or possibly infected with acute HIV, the State Laboratory notifies ESS (and the Field Services Manager, Assistant Manager and Regional Office in the case of possible acute HIV) and provides the patient’s CTS ID and the location of the CTS clinic at which the patient was tested. DIS can then contact the CTS clinic to determine if a patient has received post-test counseling and to obtain contact information in order to schedule a DIS interview with the patient. 
c. CTS ID and DIS Interview: During the DIS interview, a standard DIS interview form is used to collect detailed information including demographics, risk behavior and partners. Included in this interview are forms to collect information on signs and symptoms, risk behavior and partnerships. Data from the DIS interview are data-entered at each of the 8 Regional Field Services Offices into the STD Management Information System (MIS) Database. Hardcopies of these forms are forwarded weekly to ESS; forms of patients who have possible acute HIV infection will be forwarded to STAT program evaluation staff, which along with the STAT forms, will be data-entered.
d. Partner ID: While all data of patients with possible acute HIV infection will be identifiable via CTS ID, links between partner data will be made using the Partner ID. 
Program Evaluation: STAT program evaluation data is housed in the STAT Database, a dedicated, relational SAS/Access database housed at UNC-Chapel Hill on its AIDS NT server.  

a. Personal identifiers and Confidentiality.  Corresponding CTS IDs, Partner IDs (establishing epidemiologic linkages within the testing population) and screening and confirmatory test results are recorded with other summary information in STAT logs submitted by STAT DIS.  All data abstraction forms use coded identification numbers only and are stored in a locked cabinet. In the database patient confidentiality is ensured by way of secure table partitioning, surrogate keys, and password-protected encrypted table links.   No personal identifiers will be linked to test results, risk behavior data or partner information in the STAT Database.  It will not be possible to determine the identity of a patient or locator information from data recorded other than the standard consent form for HIV testing, which is kept in the patient’s medical record, or from logs maintained confidentially by DIS in Field Services offices for this purpose and not provided to STAT. Full detail on access to data by various personnel is provided in the STAT protocol. Access privileges for investigators to unlinked and linked data are currently under development.
VIII. Evaluation.  

Overview.  We propose to assess a variety of perspectives on program efficacy relevant to the concerns of governmental, community and industry stakeholders.  The data on program performance resulting from this analysis will serve to prove feasibility and sustainability of the STAT program and justify its continuation as in NC, as well as to uncover areas where program modifications are required.  In addition, the program outcomes detailed in this analysis (First Evaluation Objective) will inform the more detailed analyses of epidemiology and cost effectiveness required to optimize and extend the approach  (Second and Third Evaluation Objectives).  
Associated Research. Using the consent granted by patients to STAT DIS by signing the Authorization to Disclose Health Information form, DIS inform members of the STAT evaluation team of the mode by which patients can be contacted to discuss participation in research. A member of the STAT evaluation team then contacts patients to arrange a time and place to meet to discuss research opportunities and consent.
First Evaluation Objective: To evaluate the feasibility and impact of an HIV prevention program combining screening for acute HIV infection in the routine HIV testing population with rapid network notification by state Disease Intervention Specialists.  

We will formally evaluate the impact of additional procedures on each the following parameters:

A.  Identification of HIV infections.

1. Prevalence of antibody-negative acute HIV infection detectable by HIV RNA testing 

2. Prevalence of false-negative HIV antibody tests detectable by HIV RNA testing

3. Diagnostic test performance, in terms of positive predictive value and overall specificity 

4. HIV prevalence and incidence among partners, suspects and associates of acutely infected individuals.

B. Identification of potential candidates for non-occupational post-exposure prophylaxis among sexual and needle-sharing partners of acutely infected individuals.

C. Identification of the recent HIV transmitters, and efficient HIV disseminators in North Carolina
Evaluation Objective 1. A. We will formally evaluate the impact of STAT on the identification of HIV infections in North Carolina’s routine HIV testing population.

Hypotheses.  This analysis will test the following hypotheses:

1. Diagnostic performance of the STAT testing strategy, as measured by overall diagnostic yield and overall specificity, will be greater than for a strategy of  antibody testing alone in NC’s routine HIV testing population.

2. Positive predictive value of HIV RNA screening on pooled HIV antibody seronegative specimens will be acceptable for testing in this population.

Sufficient additional yield of prevalent or incident HIV infections among the recently exposed partners of acutely infected individuals will justify proactive screening of these individuals.

Methods.  Data on initial reported results, classified as HIV antibody positive, HIV indeterminate, HIV negative or possible acute infection will be collected over the initial demonstration period of 12 months.  Repeat tests for individuals will be censored from the denominator.  Initial specimens that were negative by Vironostika HIV-1 Microelisa System at screening will be retested using the same method as well as by a more sensitive, recombinant peptide-based HIV antibody EIA (Abbott HIV1/2 ELISA) and BioRad Western Blot.  Results will be reclassified as true/false positive HIV RNA or HIV EIA according to a gold standard defined by a positive HIV WB using CDC criteria at any initial or confirmatory test.  Prevalent HIV infections among partners, suspects and associates of patients with possible acute infection will be defined by WB positivity on initial antibody testing following notification; incident HIV infections in this population will be defined by patients initially negative with subsequent seroconversion at confirmatory testing according to STAT Index or Partner Protocols.

Analysis Plan.  Prevalence of antibody-negative acute HIV infection and false-negative HIV antibody tests detectable by HIV RNA testing will be assessed and specificity and positive predictive value calculated.  Overall yield of STAT testing procedures versus screening antibody testing alone will be compared using a Chi Square test, with routine testing and partner populations considered separately.

Evaluation Objective 1.B. We will evaluate the impact of STAT on identification of potential candidates for non-occupational post-exposure prophylaxis among sexual and needle-sharing partners of acutely infected individuals. 

Rationale.  To date, no data exist on the efficacy of non occupational post-exposure antiretroviral prophylaxis (nPEP), and specific situations where nPEP might be indicated are not defined.  

Hypotheses.  Susceptible sexual and needlesharing partners will be notified by STAT DIS that might benefit from post-exposure antiretroviral prophylaxis. 

Methods.  During the initial interview with a patient classified as having possible acute HIV, STAT DIS note the time of most recent contact between the patient and his or her sexual or needlesharing partners.  Patients with potential to benefit from nPEP will be defined as partners that are HIV negative (susceptible) at initial testing and report coitus with a possible or confirmed acute HIV index case within 72 hours.

Anticipated Results.  Preliminary data from DIS field interviews indicate that as many as 25% of reported sexual contacts have had sex as recently as 48 hours.   We anticipate no greater than 5-40 total partners with coitus <72 hrs, of whom half (3-20) might be HIV susceptible and hence potentially appropriate candidates for nPEP.

Analysis Plan. The number and proportion of partners with unprotected coitus notified and interviewed by STAT DIS within 72 hours of last reported unprotected coitus with a suspected acute index case will be calculated for both 1) all partners screened according to the STAT Partner Protocol, and 2) partners screened by this protocol and found to be at risk (i.e., HIV negative at initial testing).  The distribution of intervals from last coitus to notification will be described.
Evaluation Objective 1. C.  We will compare acute HIV-centered testing and notification practices with testing and notification based on “routine” HIV screening with regard to identification of the a) recent HIV transmitters, and b) efficient HIV disseminators, in North Carolina

Rationale.  Observations of wide variability in viral loads in infectious body fluids including blood, semen and vaginal fluids (Shepard, et al. 2000), and the profound influence of factors such as inflammatory STDs on individual viral shedding into genital fluids lead to the prediction that individuals display great variability in individual biological infectiousness (Chakraborty, et al. 1999). Core groups, such as might be defined by such biological or behavioral influences, have not been well characterized. Population based studies have not been done to identify individuals actively transmitting in communities, in part because of difficulties inherent in identifying the directionality of most cases of HIV transmission.  Diagnosis of acute infection or diagnosis of patients with recent infection (as defined by a positive HIV EIA and concurrent negative “detuned” HIV EIA) can limit the possible period of infection and allow one to infer specific transmission relationships with sexual partners identified through contact investigation.

Hypothesis.  By identifying acute infections and performing rapid partner notification and testing, the STAT program will provide the means to identify larger numbers of active HIV transmitters across North Carolina than are identified by routine antibody testing alone. 

Less-sensitive (detuned) ELISA testing (STARHS).  The serologic testing algorithm for recent HIV seroconversion (STARHS) defines the use of dual sensitive (S) and less-sensitive (LS-), “detuned” HIV EIAs to distinguish infections that are likely less than 6 months in duration (Janssen, et al. 1998).  LS-EIA testing will be performed in batch, weekly at the UNC CFAR Retrovirology Core Laboratory for all specimens that are HIV EIA and WB positive at the State Laboratory, using remaining sera.  Patients are specifically consented for this testing and will be notified of their result at a follow-up DIS interview. 

Definitions.  Plausibility of transmission events will be assessed in all potential cases using visual case analysis based on partnership information captured in the STAT database.  Partners identified as contacts within 24 weeks of initial recognition of confirmed acute HIV infection and found to be HIV+ will be defined as recent HIV transmitters.  Partners with positive routine and “detuned” EIA that are identified as contacts within 24 weeks of patients with antibody positive infection that have a negative “detuned” EIA will also be defined as recent HIV transmitters.  Recent HIV transmitters that are found to have additional HIV+ contacts that are either acutely infected or HIV EIA+ but “detuned” EIA negative will be classified as efficient disseminators.

Anticipated Results.  We expect to identify 100 cases annually of acute infection and up to 50 cases of recent HIV transmission annually.  An unknown proportion of recent transmitters will be efficient disseminators.

Analysis Plan.  Analysis will be exploratory.  The per case and total yield of diagnoses of recent HIV transmitters and efficient disseminators identified by antibody testing alone versus complete testing coupled with partner notification will be calculated, restricting the analysis to partners identified with contact within 24 weeks of testing for initially HIV antibody positive cases.   
Second Evaluation Objective:  To characterize core groups fueling HIV transmission in North Carolina.  

We will:

A. Identify demographic, behavioral, clinical (e.g., acute HIV, STDs) and virologic features associated with recent HIV transmission 

B. Identify demographic, behavioral, clinical and virologic associations with efficient HIV dissemination

Evaluation Objective 2. A.  We will identify demographic, behavioral, clinical (e.g., acute HIV, STDs) and virologic features associated with HIV transmission. 

Rationale. Efforts at secondary prevention of HIV transmission using ART, STD screening and risk reduction counseling (Padian 1997) are fundamentally hindered by the large proportion of HIV-infected persons that remain ignorant of their HIV status and are thus inaccessible to these interventions (CDC).  In order to more effectively allocate prevention resources in NC, a combination of behavioral (individual risk behavior) medical/biological and epidemiological correlates of transmission will need to be considered.  

HIV RNA Quantification and LS-EIA.  HIV RNA levels will be determined on remaining sera using the Roche Amplicor Monitor 1.5 assay (LL, 500 cp/ml HIV-1 RNA )and LS-EIA will be determined for subjects identified as cases or controls in this study who will be provided with the results at a DIS re-interview.  

Cases and controls.  Cases will be identified from the STAT Database that are likely recent HIV transmitters using the following criteria: 1) HIV antibody positive 2) documented sexual or needlesharing contact to an acutely infected individual within 24 weeks of that individual’s initial diagnosis of antibody-negative acute HIV, OR similar contact to a “recently” infected patient within 12 months.  Controls will be chosen from among individuals found to be HIV positive in a similar time frame (+/- 6 months), not found to have >1 HIV+ contact at the time of diagnosis and matched by testing site.

Definition of recent acute infection.  Recent transmitters or controls found to have a negative LS-EIA at initial testing will be defined as having recent acute infection.

Analysis Plan.  Predictors of recent transmission in the HIV + population will be assessed in terms of adjusted odds ratios and 95% confidence intervals.  Correlates of interest will include age, gender, hierarchical risk factor classification, previous STD history, reason for testing, testing site, recent acute HIV infection and HIV RNA level.  Multivariate analysis will be performed on factors found to be significant in univariate analysis and possible confounders. 
Evaluation Objective 2. B.  We will identify demographic, behavioral, clinical and virologic associations with efficient HIV dissemination

Summary.  This study will be identical in design to that described under Evaluation Objective 2.B., except for the definition of cases.  Cases of efficient HIV dissemination will be defined as recent HIV transmitters determined by visual case analysis and staging of disease by duration of infection to have infected multiple partners.  This group may be of particular priority for targeting for HIV prevention efforts.  
Third Evaluation Objective.  To optimize HIV screening and notification procedures in North Carolina based on data collected in the above studies. 

Evaluation Objective 3.A.  We will describe the demographic, behavioral, clinical (e.g., STD) and virologic features of acute HIV in a primary care-based routine HIV testing population 

Rationale. The clinical, demographic and behavioral factors that might allow for prospective identification of acute HIV infection or targeted screening in the primary care setting are poorly understood.
Cases and controls.  Cases will be defined as all individuals identified as acutely HIV infected after presenting for voluntary counseling and testing.  Partners screened by DIS will not be included in the definition.  Controls will be chosen all individuals presenting for routine counseling and testing not known to be HIV positive at initial testing in a similar time frame (+/- 6 months) and matched by testing site to each case.

Analysis Plan.  Signs and symptoms of acute infection, demographic factors including age and gender, hierarchical risk factor classification, previous STD history, reason for testing, testing site, and HIV RNA levels at initial screening will be described.  
Evaluation Objective 3.B.  We will assess the potential for targeting acute HIV screening by examining clinical, demographic, geographic and behavioral factors associated with acute infection in North Carolina.  This will enable us to develop, evaluate and implement targeted screening algorithms for North Carolina

Rationale.  The costs involved in acute HIV screening, including the costs of HIV RNA measurement and risks of false positive HIV RNA results, may be significant.  Factors that may be associated with having antibody-negative acute infection detectable by HIV RNA testing are unknown.  In order to improve the efficiency of programs for screening in routine testing, as well to identify other patients at risk for acute infection in other primary care settings, reliable data on which to target screening for acute HIV infection are needed.  

Methods.  The study population will comprise all patients presenting for testing that are not previously known to be HIV infected.  We will develop screening criteria when STAT identification of acute infections has surpassed 80 cases.  Preliminary findings may be confirmed larger numbers of cases accumulate.  Preliminary screening criteria will be defined as adequate that demonstrate 80% sensitivity when testing 50% of patients presenting for HIV testing.  
Analysis.  We will use logistic regression to develop a screening algorithm applicable to the routine HIV testing population.  Models will include age, marital status, hierarchical risk classification, race/ethnicity, and number of new partners in previous year as well as previous STD history, reason for testing and testing site.  The performance characteristics for the full and reduced models will be characterized and compared with respect to sensitivity, specificity and area under the ROC curve.  We will attempt to develop a simple decision tree for use in the clinics in which the full predictive capacity of the model can be retained.  

Evaluation Objective 3.C.  We will model the cost effectiveness of universal or targeted acute HIV screening algorithms in combination with notification/contact investigation protocols, as considered from individual, third-party payer, governmental and societal perspectives

Rationale.  The impact of acute HIV based prevention as outlined in the STAT program will need to be considered from a number of different stakeholder perspectives.  In addition to the potential downstream effects on health that are often considered in modeling the cost effectiveness of HIV prevention or treatment interventions, one will need to consider the potential role of transmission on a population level.   Predictions based on such models are made powerful by the strength of empiric data supporting their assumptions.  STAT evaluation as outlined in the previous evaluation objectives will provide estimates for key factors.

Methods.  Cost effectiveness models will be formally evaluated following the completion of one year of STAT testing.  Information on testing and notification performance will be input as defined by previous components of this evaluation.  Detailed information on program costs will be gathered from laboratory, administrative, data management and field services sources at the NC Department of Health.   

Analysis..  Formal cost effectiveness analysis will compare actual costs per case diagnosed (including index and secondary cases) for the two strategies.  A multi-compartment Markov Model accounting for dynamic transmission effects will be created using inputs based diagnostic yield of acute and chronic infections, transmitters and efficient disseminators, as well as refined estimates of acute and chronic infection transmission probabilities derived from the previous analyses. Computer simulations will model projected costs from societal and government perspectives against outcomes including incidence of opportunistic infections, years of life and quality-adjusted life-years (QALYs) gained, and lifetime costs.  The sensitivity of these cost-effectiveness estimates to changes in transmission within populations and individual clinical outcomes for acutely infected patients will be assessed.  
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