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Learning Objectives

At the conclusion of this activity, the participant will be able to:

1. Describe different methods of estimating a jurisdiction’s
undiagnosed HIV positive population.

2. Outline the variations of prevalence estimates using different
methods.

3. Communicate the value of applying more than one
estimation method.
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Agenda

e Surveillance background

e State of the HIV epidemic in MA

* Methods of HIV prevalence estimation
* Methods used by MA

e Results

e Conclusion
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Key Massachusetts Dates

*«1983: AIDS reportable by name

©1994: First state-funded NEX program
©1999: HIV reportable by code

*2001: Medicaid expansion for PLWH
*2006: State Health Care Reform

¢ 2006: Syringe deregulation

«2007: HIV and AIDS reportable by name

¢2012: Allviral loads and CD4 results
reportable

*2013: Electronic Laboratory Reporting
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@Massachusetts HIV/AIDS Epidemic at a Glance

e As of February 23, 2016 a cumulative total of 34,023

individuals have been diagnosed and reported with
HIV/AIDS in MA.

¢ 20,293 are living with HIV/AIDS
e 13,730 have died

e An additional 3,815 MA residents living with
HIV/AIDS were first diagnosed in another state

* 629 new diagnoses reported in 2014 (9.3/100,000)
* Median viral load (most recent) is <20 copies
* Median CD4 count (most recent) is 547 cells/mm3

Data Source: MDPH HIV/AIDS Surveillance Program, Data as of 3/01/16
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Slide differs from next prevalence slide, which is living as of 1/1/16.

18,347  individuals both diagnosed and currently living in MA. (as of 2/23/16). 

Actual estimate is between 27,000-29,000 PLWHA in Mass (estimate includes those who do not yet know status, who have not been reported, or who were first reported in another state)

The 629 new cases in 2014 may represent a plateau over the past three years, after sustained declines prior to that.
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Trends in HIV/AIDS Prevalence by Year: Massachusetts,

2004-2015
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Data Source: MDPH HIV/AIDS Surveillance Program, Data as of 3/01/16
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This graph represents those diagnosed in Massachusetts, regardless of where they are currently living. The number of people living with HIV/AIDS increased by 41% from 2003(N=14,391) to 2015 (N=20,272). 

2,626 people were diagnosed out of state and are currently living in Massachusetts.
1,947 people were diagnosed in MA and are currently living out of state. 
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Trends in HIV Infection and Death among People
Reported with HIV/AIDS by Year: Massachusetts, 2004—
2014
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Data Source: MDPH HIV/AIDS Surveillance Program, Data as of 3/01/16
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The total number of individuals diagnosed with HIV infection decreased by 32% from 2004 (N=926) to 2014 (N=629); since 2000 (N=1183), new infections have decreased by 62%.

The number of deaths among people reported with HIV/AIDS decreased by 30% from 2005 (N=332) to 2014 (N=231); since 2000 (N=353), deaths have decreased by 37%.


.
Stages of HIV Care Among People Living with HIV/AIDS
in Massachusetts!
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100% - Among engaged in care, 86% are virally suppressed
k%) Among those retained in care, 89%
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PLWHA Engaged in Care* Retained in Care* Virally Suppressed
N=19,071 N=14,337 N=11,301 in 2014*
N=12,363

* Lab received by MDPH
LIncludes individuals diagnosed through 2013 and living in MA as of 12/31/14, based on last known address, regardless of state of diagnosis
» Data Source: MDPH HIV/AIDS Surveillance Program, cases reported through 1/1/16
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Among all PLWHA: 
Virally Suppressed: 64.8% 
Missing Viral Load Data: 27.5% 
NOT Virally Suppressed: 7.7%


Distribution of PLWHA in Massachusetts by viral load*

NOT Virally
Suppressed, 8%

N=19,071

LIncludes individuals diagnosed through 2013 and living in MA as of 12/31/14, based on last known address, regardless of state of diagnosis
» Data Source: MDPH HIV/AIDS Surveillance Program, cases reported through 1/1/16
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Among those with viral load information available in 2014: 
89.5% of those with viral load info are virally suppressed (12,363/13821)
10.5% of those with viral load info are NOT suppressed (1,458/13821)

Range of viral loads for the 8% who are NOT virally suppressed: 
VL Values 201 – 499: 20% 
VL Values 500 - 9,999: 42%
VL Values 10,000 - 100,000: 29% 
VL Values > 100,000: 9% 

Viral Suppression and Gender: (p-value = <.0001)
Females:  Not Virally Suppressed: 10% Virally Suppressed: 63% Missing VL Information: 27%
Males:  Not Virally Suppressed: 7% Virally Suppressed: 66%  Missing VL Information: 28%
Males slightly more likely to be missing VL information and to be virally suppressed compared to females. 
Females more likely to be NOT virally suppressed (> 200 copies) compared to males.

Viral Suppression and Race Ethnicity (p-value <.0001)
White (N-H): Not Virally Suppressed: 5% Virally Suppressed: 69% Missing VL Info: 26%
Black (N-H): Not Virally Suppressed: 10% Virally Suppressed: 63% Missing VL Info: 27%�Hispanic: Not Virally Suppressed: 9% Virally Suppressed: 60% Missing VL Info: 31%
Whites more likely to be virally suppressed compared to Black (N-H) and Hispanics.
Black (N-H) and Hispanics more likely to have an unsuppressed VL (> 200 copies) compared to White (N-H).
Blacks (N-H) and Hispanics more likely to be missing VL information compared to White (N-H).

Risk Group (p-value <.0001): 
MSM more likely to be virally suppressed compared to IDU. 
IDU and MSM/IDU more likely to have an unsuppressed viral load compared to MSM.  Het sex and presumed Het also more likely to have unsuppressed VL compared to MSM.
Rates of Missing VL Information is somewhat consistent across risk groups.

Updated 2/17/16



Why estimate undiagnosed HIV
infection?

* More than 1.2 million people in the United States
are living with HIV infection (CDC).

e |t is estimated that almost 1 in 8 (12.8 percent) don’t
know they are infected (CDC).

e People unaware of HIV status contribute to 1/3 of
ongoing HIV transmissions (CDC)

e First bar of HIV Care Continuum
* Include undiagnosed when measuring disease burden

e Critical blind spot in HIV care and prevention

NATIONAL

RYAN WHITE



Comprehensive Health Care Reform (2006)

Uninsurance at the Time of the Survey for all Massachusetis
Respondents and the Nation as a Whole, 2008-2011, 2014 and 2015
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Gains in access to health care services



Share experience from your jurisdiction

e Has your jurisdiction calculated undiagnosed HIV?
* What estimation methods do you employ?

* In what ways do you use this estimate?
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Why look at different methods?

* The Massachusetts setting includes:
e Health care reform
* Incidence decline
e Reduced mortality

e Low seroprevalence in counseling and testing data
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Methods of Estimating PLWHA

Data sources

Prevalence surveys

Estimation of size of risk categories

Deaths in people with HIV

Methods

Prevalence surveys
Direct method / workbook [ EPP [ Spectrum
MPES

Cumulative incidence of HIV

HIV diagnoses

AlDS cases

Additional data at HIV diagnosis
CD4 count &

Whether infection is recent

-

-

Presence of HIV-relaied symptoms ®

Simultanecus AIDS diagnosis &

Fig. 1. Summary of available methods and the data required

Source: Working Group on HIV Prevalence Estimates in Europe, AIDS 2011
DOI:10.1097/QAD.0b013e3283467087

NATIONAL

RYAN WHITE

Cambridge
Aflanta
Ottawa / Sydney
Paris
Bordeaux
CD4 count and simultaneous HIV/AIDS
Londaon 1
@ London 2
__—® Cambridge
Atlanta
i Ottawa / Sydney
* paris
London 1
=8 London 2




Multiple Methods of Estimating PLWHA

e Based on prevalence surveys
« UNAIDS/WHO (EPP)
* Multi-parameter Evidence Synthesis

e Based on diagnoses and incidence data
e Cambridge
e CDC back-calculation
e Ottawa/Sydney
* Paris
e Bordeaux

e Based on CD4 counts and concurrent diagnosis

e London 1
e London 2

e Based on transmission models
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Prevalence surveys- sample of people from a particular risk categ
Cambridge- 
Ottawa/sydney- Uses recency of HIV infection- prior negative test and hiv dx data
Paris- extended back calculation method- time from infection to dx in different tx categories using clinical status
Bordeaux- models tx uptake
London-1- CD4 count at HIV dx
London-2- assumes CD4 count in undx’d can be approximated by the CD4 count at dx in pts with symptomatic HIV
Transmission model- reconstruct the process of transmission of HIV, dx, tx, AIDS and death (not just for obtaining undx’d)




Methods Adapted for Use in MA

e Multi-parameter Evidence Synthesis
 Seattle-King County Method

e CDC Back-Calculation

* Modified London-1
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Multi-Parameter Evidence Synthesis

e Seroprevalence by risk population (MSM, IDU, etc)
e Surveillance and CTR data

e Estimated number of persons in each of the high
risk populations
e Capture-recapture method
e Prevalence surveys and estimation of transmission
risk populations
 Allows for multiple sources of data

DOI:10.1097/QAD.0b013e3283467087
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Multi-Parameter Evidence Synthesis
Adapted for Massachusetts

* MA adapted method to use race and ethnicity data
by age

e Data sources
e State Counseling, Testing, and Referral (CTR) data
e HIV Surveillance

DOI:10.1097/QAD.0b013e3283467087
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Multi-parameter Evidence Synthesis
Results

 Estimates overall prevalence
e Uses seroprevalence by risk
* We used by race from counseling and testing

. RacefEthnicty % N
White non-Hispanic 0.3% 15796
Black non-Hispanic 0.7% 3041
Hispanic 0.9% 5649
Total ~24500

DOI:10.1097/QAD.0b013e3283467087
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Seattle-King County Method

e Using HIV testing history data

* Time between last negative HIV test and 1
positive result
e Date of last negative
e Date of diagnosis

e Estimating Time from Infection to Diagnosis (TID)

e Sources of HIV testing data
e Case Surveillance (eHARS)
e HIV Incidence Surveillance (eHARS)
* Partner Services data

Fellows, I. PLoS One DOI;10.137/Journal.pone.0129551 July 21, 2015
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-Uses 18 years as a max assigned value of TID- earlier analysis showed that 95% of persons will develop AIDS within 18 years of infection.

-When testing data are missing, age at dx minus 16 was used to define the possible infection period- the median age of sexual debut in the US- Also assuming that no on is HIV infected for more than 18 year prior to diagnosis

Estimating possible infection interval
Age at dx minus ’16’ used for when last negative data missing
Estimating the distribution of time from infection to diagnosis
Estimates the population distribution of time from infection to dx
Base case estimate- assumes infection occurred at a random point evenly distributed during period of infection. 
Upper bound estimate- assumes infection occurred at the beginning of the possible period of possible infection.



Seattle-King County Method
Adapted for Massachusetts

» Software for this methodology was available
through R and was made available to the public on
GitHUB.

* MIA used HIV case and incidence surveillance data
2007-2014 diagnosis.

Fellows, |. PLoS One DOI;10.137/Journal.pone.0129551 July 21, 2015
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Seattle Method Results

e

Incidence (Base

Count)

Incidence (Upper 314 341 360 356 374 383
Bound)

Undiagnosed 1338 1746 2043 1954 2187 2499
(Base Case)

Undiagnosed 3083 3750 3928 3934 4203 4685

(Upper Bound

Fellows, I. PLoS One DOI;10.137/Journal.pone.0129551 July 21, 2015
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CDC Back Calculation

* SAS macro/programs, R programs provided by CDC

* Three step process:
e Reporting delay weights
e Multiple imputation
e Back Calculation
e eHARSs data (HIV Surveillance data)

e Estimate the prevalence of person >13 with HIV
infection, currently residing in MA, data up to
12/31/2013 reported as of 12/31/2015
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CDC Back Calculation cont.

e Reporting Delay weights
* Measures elapsed time before a diagnosis or death is
reported to CDC

e Estimates the distribution of delay in reporting diagnosis
and death.

e Multiple Imputation
* Imputes values for observations with missing info.

e Back Calculation

e Data are adjusted for reporting delays, missing risk info,
incorrect dx dates and under-reporting of HIV cases
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CDC Back-Calculation Results

95% CI 95% CI % 95% CI
2011 32,100 (31,500-32,500) 4,400 3,600- 86.3 84.5-88.7
5,000
2012 32,600 (32,000-33,200) 4,200 3,200- 87.1 84.6-89.7
5,000
2013 33,200 (32,300-34,100) 4,000 3,000- 88 84.7-90.7
5,000
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London-1 Method

e Estimate person infected with need for treatment
(CD4 <200)

* Number of diagnosed persons with symptoms
related to HIV infection, regardless of CD4 count

e Applies incidence rate of HIV related symptoms per
person year from a seroconversion cohort

Lodwick et al. 2015 PLOS ONE DOI:10.1371/journal.pone.0121992
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Modified London-1 Adapted to
Massachusetts

* Data sources
* eHARS
e CD4 at diagnosis
e Counseling and Testing

o # HIV diagnosed persons by Country of Birth
* Recent 3 years
* By CD4 count

Lodwick et al. 2015 PLOS ONE DOI:10.1371/journal.pone.0121992
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Modified London-1- Results

Country of Birth n

US born 1,339
US dependency 152
Other 969
Total Est Undiagnosed 2,460

Total Est Undiagnosed 2,460
Prevalent ~20,000
Total ~22,500
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Summary of Estimate by Method
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Conclusions

e Useful in testing multiple methods to get a better
range or representation of PLWHA

e More consistent with collection of indicators
(death trends, incidence trend, seroprevalence)

* Methods can be applied by any surveillance
program or jurisdiction

e Each method has its strengths and weakness but
using multiple methods gives you a range
e Result is stronger than any one given method

* Permits greater confidence when multiple methods yield
consistent estimates
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In MA we are choosing to accept the first three methods' estimates of prevalence and excluding CDC's as an outlier?
22,500-24,500 PLWHA including 
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Program, MDPH

e Betsey John, MPH- Director, HIV & STD Surveillance

e Monina Klevens, DDS, MPH, Research and Evaluation
Director, Bureau of Infectious Disease and Laboratory
Sciences, MDPH

 Dawn Fukuda ScM, Director, Office of HIV/AIDS, MDPH

e Alfred DeMaria, Jr., MD, State Epidemiologist & Medical
Director, Bureau of Infectious Disease and Laboratory
Sciences, MDPH
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Bureau of Infectious Disease and Laboratory Sciences,
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Obtaining CME/CE Credit

If you would like to receive continuing
education credit for this activity, please
VISIt:

Link to obtain credit
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