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Abstract

Background—HIV-infected (HIV+) donor organs can be transplanted into HIV+ recipients 

under the HIV Organ Policy Equity (HOPE) Act. Quantifying HIV+ donor referrals received by 

Organ Procurement Organizations (OPOs) is critical for HOPE Act implementation.

Methods—We surveyed the 58 US OPOs regarding HIV+ referral records and newly discovered 

HIV+ donors. Using data from OPOs that provided exact records and CDC HIV prevalence data, 

we projected a national estimate of HIV+ referrals.

Results—Fifty-five (95%) OPOs reported HIV+ referrals ranging from 0–276 and newly 

discovered HIV+ cases ranging from 0–10 annually. Six OPOs in areas of high HIV prevalence 

reported more than 100 HIV+ donor referrals. Twenty-seven (47%) OPOs provided exact HIV+ 

referral records and 28 (51%) OPOs provided exact records of discovered HIV+ cases, totaling 

1,450 HIV+ referrals and 39 discovered HIV+ donors in the prior year. These OPOs represented 

67% and 59% of prevalent HIV cases in the US; thus, we estimated 2,164 HIV+ referrals and 66 

discovered HIV+ cases nationally per year.
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Conclusions—OPOs reported a high volume of HIV+ referrals annually, of which a subset will 

be medically-eligible for donation. Particularly in areas of high HIV prevalence, OPOs require 

ongoing support to implement the HOPE Act.
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INTRODUCTION

The prevalence of end-stage organ disease is increasing among HIV-infected (HIV+) 

individuals.1–4 Outcomes with organ transplantation among HIV+ recipients (HIV R+) are 

excellent5–11 however mortality on the waitlist is disproportionately higher in HIV+ 

transplant candidates compared to those who are HIV-uninfected (HIV−).12–15 Using organs 

from HIV+ donors (HIV D+) for HIV+ transplant candidates could address this disparity. In 

South Africa, 27 cases of HIV D+/R+ kidney transplants have been reported with good early 

outcomes.16,17 In the United States, HIV D+/R+ transplantation is now legal, under research 

protocols,18 as a result of the HIV Organ Policy Equity (HOPE) Act.19

Based on a national registry study20 and a retrospective study of HIV clinics in Philadelphia,
21 the size of the medically-eligible national HIV D+ pool has been estimated to be between 

300 and 600 annually. However, the number of HIV D+ referrals is likely to be much higher, 

as many donors will not be deemed suitable for organ recovery, due to donor age, organ 

quality, and/or HIV-related factors. Additionally, potential HIV D+ referrals might not be 

pursued further due to barriers including lack of brain death testing for potential donors and 

lack of knowledge about the safety and feasibility of HIV+ organ recovery at the donor 

hospital or Organ Procurement Organization (OPO) level. Understanding the total number of 

HIV D+ referrals is critical for HOPE Act implementation and for targeting OPOs that 

would benefit from additional support and training.

The objective of this study was to determine how many HIV+ referrals are received each 

year by OPOs nationally, as well as how many cases of HIV are discovered during donor 

evaluation. By federal mandate, OPOs receive referrals for all potential deceased donors, 

including HIV D+ referrals. Thus, in order to estimate the number of annual HIV D+ 

referrals, we surveyed all 58 US OPOs. For those OPOs that provided exact records of HIV 

D+ referrals, we analyzed these results in conjunction with Centers for Disease Control and 

Prevention (CDC) regional HIV prevalence data in order to better characterize the potential 

HIV D+ pool.

METHODS

Survey of OPO HIV Referrals

A survey was administered by email to all 58 OPO chief executive officers between 

November 2014 and August 2016. Respondents were asked to provide the number of 

referrals in the past 12 months in which the decedent was known by the hospital team to 

have HIV infection (known HIV D+) and the number of cases in which a potential donor 
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was found to have a positive HIV antibody or nucleic acid test during the donor evaluation 

process (discovered HIV D+). The survey also asked whether the OPO supported the HOPE 

Act and if the OPO was willing to participate in a research protocol with Johns Hopkins 

University related to HIV+ organ donation. This study was approved by the Johns Hopkins 

University Institutional Review Board, study number IRB00049442.

Exact Records and Estimates of HIV D+ Referrals

OPOs were asked if responses of HIV+ donor referral and discovered cases were based on 

quantitative reports (exact records) or estimates. In the cases of estimates, respondents were 

asked to characterize the estimates as accurate or inaccurate. If OPOs provided a range of 

HIV D+ referrals, the midpoint of this range was used as the estimate. If OPOs provided an 

exact number of referrals over a range of years, the number of referrals was divided by the 

number of years to provide an average annual estimate.

Prevalent HIV Cases in OPO Donation Service Areas

The most recent CDC HIV prevalence data for each state were obtained from the CDC 2015 

HIV/AIDS surveillance report.22 We calculated the number of cases of HIV within each 

county using the state HIV prevalence and the proportion of the state population within each 

county. To calculate cases of HIV within each OPO, we added the total number of HIV cases 

in all counties within the OPO’s donation service area.

Estimating the National HIV+ Deceased Donor Pool

To obtain a national estimate of the HIV+ deceased donor pool, we divided the number of 

exact HIV D+ referrals by the proportion of total HIV prevalent cases represented by those 

OPOs. In other words, if the OPOs that provided exact records represented 50% of the 

national prevalence of HIV and these OPOs reported 1,000 HIV+ referrals, we would 

estimate a potential of 2,000 HIV+ referrals nationally.

Statistical Analysis and Maps

All statistical analyses were performed using STATA 14 (StataCorp, College Station, TX). 

Maps were plotted using ArcGIS Pro 2.0 (Redlands, CA: Environmental Systems Research 

Institute). We calculated Spearman’s rank correlation coefficient to determine whether the 

number of exact HIV D+ referrals correlated geographically with prevalent HIV cases.

RESULTS

Survey Data

Of 58 OPOs, 55 (95%) completed the survey, with representation from all 11 United 

Network for Organ Sharing (UNOS) regions (Figure 1). For known HIV D+ referrals, 27 

OPOs provided exact records; 21 provided estimates (17 accurate, 4 inaccurate) and 7 did 

not provide an estimate. For newly discovered HIV D+ cases, 28 OPOs provided exact 

records; 22 provided estimates (18 accurate, 4 inaccurate) and 5 did not provide an estimate. 

All 55 responding OPOs reported support for the HOPE Act and research related to HIV D
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+/R+ transplantation, and 45 (82%) of OPOs responded that they were willing to collaborate 

with Johns Hopkins University on HIV D+ research.

OPOs with Exact HIV D+ Referral Data

The 27 OPOs that provided exact records of known HIV D+ referrals in the prior year 

reported a total of 1,450 known HIV D+ referrals, ranging from 0 to 276 across OPOs 

(Figure 2A). Three OPOs reported more than 100 known HIV D+ referrals in the prior year: 

Carolina Donor Services (Greenville, North Carolina), Life Alliance Organ Recovery 

Agency (Miami, Florida), Gift of Hope Organ and Tissue Donor Network (Chicago, 

Illinois). The 28 OPOs that provided exact numbers of discovered HIV D+ cases reported a 

total of 39 discovered HIV D+ cases, ranging from 0 to 10 across OPOs in the prior year 

(Figure 1).

OPOs with Estimates of HIV D+ Referrals

The 17 OPOs that provided accurate estimates of known HIV D+ referrals reported a total of 

352 annual HIV D+ referrals, ranging from 1 to 113 across OPOs in the prior year (Figure 

2B). Two OPOs estimated more than 100 known HIV D+ referrals: TransLife (Winter Park, 

Florida) and Alabama Organ Center (Birmingham, Alabama). The 18 OPOs that provided 

accurate estimates of discovered HIV D+ referrals reported a total of 26 discovered HIV D+ 

referrals, ranging from 0 to 5 across OPOs in the prior year (Figure 1). The 4 OPOs that 

characterized their estimates of known HIV D+ referrals as potentially inaccurate estimated 

a total of 184 known HIV D+ referrals, ranging from 3 to 100 across OPOs in the prior year. 

One OPO estimated 100 known HIV D+ referrals: LifeGift (Houston, Texas). The 4 OPOs 

that characterized their estimates of discovered HIV D+ cases as potentially inaccurate 

reported a total of 11 discovered HIV D+ cases, ranging from 0 to 5 across OPOs in the 

prior year (Figure 1).

Estimate of National HIV D+ Pool

Based on 2015 CDC data, OPOs reporting exact referral data represented 67% of the 

prevalent cases of HIV in the US. OPOs reporting exact discovered HIV D+ data 

represented 59% of the prevalent cases of HIV in the US. Given their reported total of 1,450 

known HIV D+ referrals and 39 discovered HIV D+ cases, we estimated 2,164 known HIV 

D+ referrals and 66 discovered HIV D+ cases nationally.

HIV D+ Referrals and Prevalent HIV Cases

Exact HIV D+ referrals per OPO donation service area were correlated geographically with 

the number of prevalent HIV cases per OPO donation service area (Spearman’s rank 

correlation coefficient = 0.66; p<0.001) (Figure 2).

DISCUSSION

In this national study of HIV D+ referrals, survey data was collected from 55 (95%) OPOs. 

Twenty-seven (47%) OPOs provided exact records of HIV D+ referrals, totaling 1,450 HIV 

D+ referrals in the prior year. Based on CDC HIV state prevalence data, these 27 OPOs 

represented 67% of the prevalent HIV cases in the US, yielding a national estimate of 2,164 
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potential HIV D+ referrals per year. In addition, 28 (51%) OPOs provided exact records of 

discovered HIV D+ cases, totaling 39 donors per year discovered to have a positive HIV 

screening test during donor evaluation. These OPOs represented 59% of the prevalent HIV 

cases in the US, yielding a national estimate of 66 discovered HIV+ cases annually.

Organs from HIV+ donors could benefit a substantial number of HIV+ individuals in need 

of transplantation, although the exact size of the HIV+ waitlist is unknown. Prior to HOPE 

Act implementation, candidate HIV status was not collected at the time of wait-listing. To 

estimate the potential pool of HIV+ transplant candidates, a recent study used pharmacy 

claims and data from the Scientific Registry of Transplant Recipients to identify 727 HIV+ 

kidney transplant candidates between 2009 and 201223. This was only a subset of HIV+ 

individuals who could benefit from transplantation, underscoring the substantial need for 

organs and the potential public health impact of HIV D+ organs for HIV+ individuals with 

end-stage kidney disease.

These OPO referral data indicate a large number of potential HIV D+ referrals nationwide, 

however, the prevalence of contraindications to donation among these HIV D+ referrals is 

unknown. Two prior studies provide estimates of medically-eligible HIV D+. The first was a 

national study which used data from two registries, the Nationwide Inpatient Survey and the 

HIV Research Network, and projected 534 and 494 potential HIV D+ per year, respectively.
20 The second was a study of HIV D+ in Philadelphia by Richterman et al. which estimated 

3–5 HIV D+ per year in Philadelphia, extrapolating this estimate to project 356 HIV D+ 

nationally.21 In these studies, up to 65% of HIV+ individuals who died were considered to 

be medically-ineligible for kidney or liver donation due to age, history of malignancy, and/or 

poorly-controlled HIV infection.

Our study projected the number of HIV D+ referrals, but cannot determine how many of 

these referrals would have proceeded to organ donation and recovery. We could not 

determine the proportion of HIV D+ referrals that were medically eligible as OPOs did not 

universally collect these data. If we assume 65% of the donors were medically ineligible, 

based on the findings of prior studies, our national estimate of eligible HIV D+ remains 

higher than both previous estimates. However, these prior reports may overestimate the 

number of medically eligible donors, due to limited clinical details in the registry and chart 

reviews. Furthermore, no studies to date have explored non-medical barriers to HIV+ 

donation, such as legal barriers at the state level, donor registration rates, and donation 

authorization rates.

Alternatively, previous reports may underestimate the medically-eligible HIV D+ pool for 

other reasons. Boyarsky et al. excluded 975/3798 (25%) potential HIV D+ due to missing 

CD4 count and HIV viral load and applied conservative donor eligibility criteria: more than 

1,500 potential donors were excluded due to a plasma HIV RNA level >50 copies per 

milliliter and/or CD4 count <200 cells per microliter. However, the HOPE Safeguards and 

Research Criteria allow consideration of any HIV D+, regardless of the CD4 or viral load, 

provided there are no active opportunistic infections and a safe antiretroviral regimen is 

anticipated for the recipient.19 In addition, a recent study of 20 conventional brain death 

donors found that 55% of these HIV-uninfected donors had a CD4 <200.23 This indicates 
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that in the setting of brain death, CD4 count may not be a reliable metric for infectious risk. 

In the study by Richterman et al., 23% of potential HIV D+ on mechanical ventilation were 

excluded due lack of documented brain death. Prior to HOPE Act research protocols, it is 

possible that hospitals did not routinely incorporate brain death testing for HIV+ patients on 

mechanical ventilation. Declaration of brain death for potential HIV D+ should become 

standard practice with increased awareness and targeted hospital education.

Several limitations of this study merit consideration. First, only 49% of responding OPOs 

provided exact records of HIV D+ referrals. However, this study represents the largest report 

of HIV D+ referrals to date in the US. Second, although hospitals are mandated to report all 

deaths to OPOs, several OPO respondents indicated that underreporting of HIV+ donor 

referrals was common due to the ban on HIV+ donation prior to the HOPE Act, meaning 

that these referrals might underestimate the true number. Finally for newly discovered HIV 

D+ cases, we could not distinguish between cases of pre-existing undiagnosed HIV, cases of 

acute HIV infection, or cases of donors with false positive HIV screening tests. Since the 

majority of OPOs utilize both HIV antibody and nucleic acid tests to screen donors, and 

these tests have false positive rates of 0.1–0.5%24 false positive tests are expected when 

screening large numbers of potential donors. In the past, organs from these false positive 

donors would have been discarded, but under the HOPE Act these organs can be utilized and 

represent another novel public health resource.

This national survey of US OPOs indicates that there are more than 1,450 HIV D+ referrals 

per year. Understanding the proportion of these donors that is medically ineligible or 

excluded for other reasons will be critical to successfully implement the HOPE Act. Based 

on these findings, support and resources can be targeted to OPOs with the highest numbers 

of HIV D+ referrals.
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Figure 1. 
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Figure 2. 
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