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Abstract

Deceased donors are labeled increased risk for disease transmission (IRD) if they meet certain 

criteria. New PHS guidelines were recently implemented; the impact of these changes remains 

unknown. We aimed to quantify the impact of the new guidelines on the proportion of deceased 

donors labeled IRD, as well as demographic and clinical characteristics. We used Poisson 

regression with an interaction term for era (new versus old guidelines) to quantify changes. Under 

the new guidelines, 19.5% donors were labeled IRD, compared to 10.4%, 12.2%, and 12.3% in the 

3 most recent years under the old guidelines (IRR = 1.45, p<0.001). Increases were consistent 

across OPOs: 44/59 had an increase in the percent of donors labeled IRD, and 25 OPOs labeled 

>25% of their donors IRD under the new guidelines (versus 5 OPOs under the old). African-

Americans were 52% more likely to be labeled IRD under the new guidelines (RR=1.52, p=0.01). 

There has been a substantial increase in donors labeled IRD under the new PHS guidelines; it is 

important to understand the mechanism and consequences to ensure an optimal balance of patient 

safety and organ utilization is achieved.

INTRODUCTION

While all potential deceased donors are tested for infectious diseases such as HIV and 

hepatitis C virus (HCV) by serology, donors who are infected just before death, during the 

window period (WP) of the serologic test used, may test negative and subsequently transmit 

the infection to recipients of their organs (1). Based on guidelines from the Centers for 

Disease Control and Prevention (CDC) and Public Health Service (PHS), donors are 

categorized as at increased risk for disease transmission (IRD) if they meet certain criteria 

thought to increase the risk of undetected HIV or HCV infection (2).
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These guidelines seek to improve organ safety by reducing HIV, HBV, and HCV 

transmission through transplantation, without unnecessarily decreasing organ availability, 

given significant clinical need in the setting of a severe organ shortage (3). While the risk 

that an IRD is infected during the WP is higher relative to a non-IRD, the absolute risk is 

still very low (published risks ranging from < 1 in 1000 for hepatitis C to <1 in 10,000 for 

HIV) (4, 5), and many patients are predicted to derive substantial survival benefit (6). While 

the IRD label is intended to reduce infectious transmission, there are potential downsides. 

For example, UNOS mandates centers obtain special informed consent when an IRD organ 

is transplanted (7), and some patients are unwilling to accept IRD offers (8, 9). Furthermore, 

these organs are perceived to carry increased legal risk (10, 11), and a study in 2010 found 

that IRD organs were discarded at 1.5 times the rate of comparable non-IRDs (12).

In 1994, the CDC published guidelines delineating increased risk categories; donors falling 

into one or more of these were classified as IRD (Table 1A) (2). In 2013, they published 

new guidelines which modified the 1994 categories, including the addition of persons on 

hemodialysis in the year preceding death (increased risk for HCV infection only, Table 1), 

and more detailed specification of criteria under which a person with a sexually transmitted 

infection (STI) should be considered IRD (3). Other significant changes were the inclusion 

of risk factors for HIV, HBV, and HCV (versus HIV only in 1994), a shortened time frame 

for many categories to better reflect the risk of recent infection (from 5 years to 12 months), 

a clear definition of incarceration, and the elimination of the hemophiliac and cutaneous 

exposure categories. During the transition period, between August 27, 2013 and January 31, 

2014, those filling out the UNOS deceased donor form could choose whether to designate a 

donor as IRD using either the old or new guidelines; as of February 1, 2014, use of the new 

guidelines was required (13).

The impact of the new guidelines on the landscape of IRDs is unknown. The goals of our 

study were to 1) quantify the impact of the new guidelines on the percent of donors labeled 

IRD, and 2) characterize changes in the demographic and clinical characteristics of IRDs 

resulting from the new guidelines.

METHODS

Data Source

This study used data from the Scientific Registry of Transplant Recipients (SRTR). The 

SRTR data system includes data on all donor, waitlisted candidates and transplant recipients 

in the United States, submitted by the members of the Organ Procurement and 

Transplantation Network (OPTN) and has been described elsewhere. The Health Resources 

and Services Administration, US Department of Health and Human Services provides 

oversight to the activities of the OPTN and SRTR contractors.

Study Population

Our study population included 80,007 deceased donors who were recovered for 

transplantation between July 1, 2004 (when the IRD designation was added to the deceased 

donor recovery form) and July 1, 2014, as captured by the OPTN and reported by the SRTR. 
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The IRD designation was determined from the following question on the deceased donor 

registration form: "Does the donor meet CDC guidelines for "High Risk" for an organ 

donor?"

Changes in Proportion of Donor Volume from IRDs

The percent of donor volume from IRDs was calculated over 3 eras: 1) July 1 2004-August 

26, 2013 (old guidelines only), 2) August 27 2013-January 31 2014 (transition period, IRD 

designation could be based on either old or new guidelines at the discretion of the reporting 

center), and 3) February 1 2014-July 1 2014 (new guidelines only). Initial exploration 

showed that the percent of donors labeled IRD began to increase in 2009; as such, our goals 

were twofold: 1) to quantify whether there was a statistically significant increase in the risk 

of a donor being labeled IRD under the new guidelines, and 2) to quantify whether any 

increases under the new guidelines were in excess of those that would have been expected 

based on the existing trend. To do this, we included donors recovered between January 1, 

2009 and July 1, 2014 and used Poisson regression to model the risk of being labeled IRD as 

a function of time in years, including an indicator variable for the new guidelines (to 

estimate the relative risk of being labeled IRD under the new guidelines) as well as an 

interaction term between year and the new guidelines (to estimate the amount IRD labeling 

increased under the new guidelines in excess of what would be expected based on existing 

trends.)

Characteristics of IRDs under Old and New Guidelines

In order to identify potential changes in the phenotype of IRDs resulting from the new 

guidelines, the following demographic and clinical characteristics were examined: gender, 

age, race (White, African-American, Hispanic, Asian/Other), BMI, and cause of death 

(anoxia, stroke, head trauma, CNS tumor, other). The characteristics of donors recovered 

under the new guidelines (February 1 2014-July 1 2014) were compared to those recovered 

exactly one year earlier under the old guidelines (February 1 2013-July 1 2013) to minimize 

the influence of secular trends or seasonality in donor characteristics. In order to analyze 

associations between each characteristic and being categorized as IRD, we built modified 

Poisson regression models, as previously described (14); each model included the 

characteristic of interest, time period (old or new guidelines) and an interaction term 

between these to quantify whether donors with that characteristic were more likely to be 

classified as IRD under the new guidelines. Thus each interaction term represents a change 

in the characteristic among IRDs under the new guidelines in excess of what would be 

expected based on any changes among non-IRDs; in other words, if males were 1.5 times 

more likely to be labeled IRD under both the old and new guidelines, the interaction term 

would be 1.0 (males were no more likely to be labeled IRD under the new guidelines than 

they were under the old ones.) An interaction term > 1 would indicate that males were more 

likely to be labeled IRD under the new guidelines compared to the old ones.

Geographic Distribution of IRDs

The proportion of OPO donor volume from IRDs was calculated by dividing total number of 

IRDs by the total number of donors in the OPO from February 1 to July 1, 2013 (old 
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guidelines), and from February 1 to July 1, 2014 (new guidelines). Similarly, proportion of 

transplant volume from IRDs was calculated by dividing the total number of transplants 

performed using IRD organs by the total number of organs transplanted in the OPO under 

the old and new guidelines. Percent of volume from IRDs was categorized as <10%, 

>10-15%, >15-20%, >20-25%, and >25% (roughly corresponding to quintiles). Maps were 

generated to depict geographic patterns in changes to IRD volume. The maps were built 

using ARC GIS version 10.2.2 (ESRD, Redlands, CA). Histograms were generated to depict 

the percent change in volume for each OPO under the new guidelines.

Statistical Analyses

All statistical analyses were performed using STATA 13 SE (College Station, TX).

RESULTS

Proportion of Donors Labeled IRDs

Over the 5 month period when the new guidelines were implemented (February 1 2014-July 

1 2014), 19.5% of donors were labeled IRD, compared to 12.3% in the comparable 5 month 

period one year earlier (February 1 2013-July 1 2013, Table 2). Beginning in 2009, the 

percent of donors labeled IRD had already began to rise, from 7.9% to 11.8% in 2012 

(Figure 1), so we wanted to understand how much more they rose in association with the 

guidelines. In a model assuming a continuation of the existing rise, we found that the percent 

labeled IRD was still 45% higher than what would have been expected based on the 

previously existing trend (August 27th 2013-July 1 2014) (IRR 1.45, 95% CI: 1.43-1.46, p 

<0.001).

Change in IRD Phenotype under New Guidelines

Under both old and new guidelines, IRDs were more likely to be younger, male, and have 

anoxia as the cause of death, and less likely to be classified as ECD (for kidneys) (Table 2, 

left columns). In models including interactions between each patient characteristic and time 

period, we found that African-Americans were 52% more likely to be labeled IRD under the 

new guidelines compared to their risk of being labeled under the old ones.(RR interaction = 

1.52, 95% CI: 1.11-2.10, p = 0.01, Table 2, right columns). There were no statistically 

significant differences in likelihood of being labeled IRD by gender, age, BMI, ECD status, 

or cause of death under the new guidelines.

Geographic Patterns

Under the old guidelines (February 1, 2013 to July 1, 2014), 24 OPOs (40.7%) labeled ≤ 

10% of their donors IRD, compared to only 5 OPOs (8.5%) under the new guidelines 

(Figure 2a and 2b). Only 5 OPOs labeled >25% of their donors IRDs under the old 

guidelines; this rose to 25 OPOs after the new guidelines were implemented. Patterns were 

similar for the percent of transplant volume from IRDs: 23 OPOS (39.7%) derived ≤ 10% of 

their transplant volume from IRDs under the old guidelines, compared to only 4 OPOs 

(6.9%) under the new guidelines (Figure 2c and 2d). Only 1 OPO derived > 25% of its 

transplant volume from IRDs under the old guidelines; this rose to 9 under the new 

guidelines. Regarding the absolute difference in percent of donors labeled IRD within each 
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OPO, 44 OPOs increased under the new guidelines (Figure 3a). The average absolute 

difference was 11.3%, and 6 OPOs experienced a difference > 20%. Similarly, 48 OPOs had 

an increase in percent of transplant volume from IRDs under the new guidelines, with an 

average absolute difference of 9.7% (Figure 3b).

DISCUSSION

In a comprehensive national study of deceased organ donors, we found a substantial increase 

in the percent of donors labeled IRD under the new PHS guidelines that could not be 

explained by existing trends. Over the 5 month period the new guidelines were in place, 

19.5% of donors were labeled IRD, compared to only 12.3% under the old guidelines one 

year earlier, representing a 45% rise that was statistically significant (p <0.001). 

Furthermore, the majority of OPOs saw an increase in both the percent of donors labeled 

IRD and the percent of transplant volume comprised of donors labeled IRDs. African-

Americans were more likely to be labeled IRDs under the new guidelines.

Alternative explanations for the observed increase include an increase in reporting of IRDs 

following the new guidelines, or an increase in the number of deaths among persons meeting 

the IRD criteria. The slow rise in IRD labeling we observe beginning in 2009 seems 

consistent with either increased awareness of IRDs (likely resulting from highly publicized 

cases of HIV and HCV transmission just prior), or secular trends such as the reported 

increases in deaths from heroin overdose(15). Per the CDC deaths from heroin overdoses 

increased 39% between 2012 and 2013, and it is possible this contributed to the increase in 

percent of donors labeled IRD; however, we feel it is unlikely to explain a change of the 

magnitude we observed in 2014.

Though many IRD categories are similar between the old and new guidelines (Table 1), we 

hypothesize that both explicitly defining the STI category and the addition of the 

hemodialysis category (defined as "People who have been on hemodialysis in the preceding 

12 months") may have contributed to the increase. If the old guidelines were followed 

exactly regarding STIs, more patients would have been labeled IRD compared to the new 

guidelines; however, it is possible there were differences in interpretation. Under the old 

guidelines, the inclusion of STIs was as follows: "Persons whose history, physical 

examination, medical records, or autopsy reports reveal other evidence of HIV infection or 

high-risk behavior, such as…sexually transmitted diseases." In contrast, under the new 

guidelines, the criterion is phrased: "People who have been newly diagnosed with, or have 

been treated for, syphilis, gonorrhea, chlamydia or genital ulcers in the preceding 12 months. 

According to recent CDC estimates, there are 21.5 million persons living with chlamydia, 

gonorrhea, syphilis, and herpes simplex virus-2 in the United States, and an additional 4.5 

million new infections annually (16); thus many donors could potentially fall into this 

category.

IRDs carry a higher risk of infectious transmission relative to their non-IRD counterparts, 

ranging from <1 in 10,000 for HIV to < 1 in 1000 for HCV (4, 5). Data show that for almost 

all patients, an IRD transplant would significantly improve survival compared to remaining 

on the waitlist (6). However, regardless of the low absolute risks, patients may be reluctant 
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to accept an organ specifically labeled as imparting any increased risk of stigmatized 

diseases such as HIV and hepatitis, and may instead choose to wait for a “risk-free” organ 

(8, 9). Providers may also be reluctant to use organs with this label: in 2007 a highly 

publicized case of HIV and HCV transmission from a single IRD led to widespread changes 

in practice, with many reporting decreased use of IRD organs (11). In a national survey of 

nephrologists, the majority stated they would recommend decline or not be comfortable 

making a recommendation if a patient asked for advice regarding an offer from a donor 

labeled IRD (19).

The IRD label may increase the administrative and processing burden to the OPO and 

center. The OPTN mandates that all centers obtain special informed consent when an IRD 

organ is transplanted, which may increase the time needed to place the organ (7). 

Furthermore, both sets of PHS guidelines recommend additional testing at time of recovery 

for donors labeled IRD, as well as additional recipient testing post-transplant for IRD organ 

recipients (between 1 and 3 months and again at 12 months for HIV, HBV, and HCV) (2, 3). 

Currently up to 25% of centers do not perform any post-transplant serologies and up to 43% 

do not perform nucleic acid testing (NAT) on IRD recipients (20). While post-transplant 

screening of recipients who have received transplants from donors with true infectious risk 

is an important patient safety measure, labeling a high number of donors IRD may be 

burdensome to centers.

In light of the fact that almost 20% of donors are labeled IRD, further studies are needed to 

elucidate the mechanism underlying the rise in IRD labeling, and, once several years of data 

are available, characterize discard rates under the new guidelines. We recommend that the 

OPTN begin capturing the reasons a given donor receives this designation. This information 

could be used to assess the discriminatory ability of each IRD category and guide future 

revisions to these guidelines, which currently are primarily informed by studies in non-donor 

populations.

Our study has several limitations that merit consideration. Since the new guidelines were 

implemented in February 2014, there were only 5 months of data available under the new 

guidelines, compared to 9 years under the old ones. However, the fact we observed a 

substantial, and statistically significant, increase in such a small time-frame suggests the rise 

was real; the risk during the transition period with an increased rise thereafter suggests that 

our findings might even be conservative, and that the proportion of deceased donors labeled 

IRD may even increase further. Because our study was observational, we could only 

examine associations between the new guidelines and the rise in IRD volume, so we cannot 

exclude the possibility that the increase was due to something other than the new guidelines.

Under the new CDC/PHS guidelines for risk of undetected HIV or hepatitis infection, there 

was a significant increase in the percent of donors labeled IRD, with an average of 19.5%, 

and, in 9 OPOs, more than 25% of deceased donors carrying this designation. While it is 

important to alert patients and providers to potential risks, no organ is entirely risk free, and 

broadening the definition of IRD may reduce the label’s effectiveness and increase the 

burden for centers. It is critical to understand the mechanism and consequences of the 
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increase in IRDs to ensure an optimal balance of patient safety and organ utilization is 

achieved.
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Figure 1. 
Percent of Donors Labeled IRD, by Year
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Figure 2. 
Percent of Donors Labeled IRD Under (a) Old Guidelines*, and (b) New Guidelines; 

Percent of Transplant Volume from Donors Labeled IRD Under (c) Old guidelines*, and (d) 

New guidelines, by OPO
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Figure 3. 
Histogram of Absolute Difference in OPO (a) Percent of Donors Labeled IRD, and (b) 

Percent of Transplants from Organs Labeled IRD Under New Guidelines
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Table 1

Summary of (a) 1994 and (b) 2013 Guidelines for Reducing Transmission Through Organ Transplantation:

2013 Guidelines: Increased Risk for HIV, HBV, and
HCV

1994 Guidelines: Increased Risk for HIV Only

Men who have had sex with men (MSM) in the preceding 12
months

Men who have had sex with men (MSM) in the preceding 5
years

People who have injected drugs by intravenous, intramuscular
or subcutaneous route for nonmedical reasons in the
preceding 12 months

Persons who report nonmedical intravenous, intramuscular,
or subcutaneous injection of drugs in the preceding 5 years.

No Equivalent Persons with hemophilia or related clotting disorders who
have received human-derived clotting factor concentrates

People who have had sex in exchange for money or drugs in
the preceding 12 months

Men and women who have engaged in sex in exchange for
money or drugs in the preceding 5 years.

Women who have had sex with a man with a history of MSM
behavior in the preceding 12 months

Persons who have had sex in the preceding 12 months with
any person described in items above or with a person known
or suspected to have HIV infection.

People who have had sex with a person who had sex in
exchange for money or drugs in the preceding 12 months

People who have had sex with a person who injected drugs by
intravenous, intramuscular or subcutaneous route for
nonmedical reasons in the preceding 12 months

People who have had sex with a person known or suspected
to have HIV, HBV or HCV infection in the preceding 12
months

No Equivalent Persons who have been exposed in the preceding 12 months
to known or suspected HIV-infected blood through
percutaneous inoculation or through contact
with an open wound, non-intact skin, or mucous membrane

People who have been in lockup, jail, prison or a juvenile
correctional facility for more than 72 consecutive hours in
the preceding 12 months

Inmates of correctional systems

People who have been newly diagnosed with, or have been
treated for, syphilis, gonorrhea, Chlamydia or genital ulcers in
the preceding 12 months

Persons whose history, physical examination, medical
records, or autopsy reports reveal other evidence of HIV
infection or high-risk behavior, such as diagnosis of AIDS,
unexplained weight loss, night sweats, blue or purple spots
on the skin or mucous membranes typical of Kaposi’s
sarcoma, unexplained lymphadenopathy lasting > 1 month,
unexplained temperature > 100.5 (38.6 C) for > 10 days,
unexplained persistent cough and shortness of breath,
opportunistic infections, unexplained persistent diarrhea,
male-to-male sexual contact, sexually transmitted diseases, or
needle tracks or other signs of parenteral drug abuse.

No Equivalent Persons who cannot be tested for HIV infection because of
refusal, inadequate blood samples (e.g., hemodilution that
could result in false-negative tests), or any
other reasons.

No Equivalent Persons with a repeatedly reactive screening assay for HIV-1
or HIV-2 antibody regardless of the results of supplemental
assays

People who have been on hemodialysis in the preceding 12
months (Increased risk for HCV only)

No Equivalent

A child who is 18 months of age and born to a mother known
to be infected with, or at increased risk for, HIV, HBV or HCV
infection

Children less than or equal to 18 months of age who are born
to mothers with or at risk for HIV infection or who have been
breast fed within the past 12 months should not be accepted
as donors regardless of their HIV test results

A child who has been breastfed within the preceding 12
months and the mother is known to be infected with, or at
increased risk for HIV infection
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Table 2

Changes in Characteristics of Deceased Donors Labeled IRD Under Old and New Guidelines

Old Guidelines New Guidelines Interaction
p-

value**

Donor Characteristic Non-IRD
N=2998

IRD
N=424

Non-IRD
N=2804

IRD
N=680 RR (95% CI)

Overall (%) 87.7 12.3 80.5 19.5

Male (%) 58.9 64.4 59.1 66.9 1.07 (0.85-1.36) 0.6

Age (%)

  <18 months 2.1 3.1 2.0 1.0 0.44 (0.18-1.04) 0.06

  18 mnths-18 yrs 8.7 4.3 8.7 3.7 0.96 (0.53-1.74) 0.9

  18-40 yrs 32.1 61.1 31.0 60.3 Reference

  41-50 yrs 20.6 16.3 20.2 18.2 1.18 (0.87-1.61) 0.3

  51-60 yrs 22.2 10.9 23.4 13.4 1.24 (0.86-1.79) 0.2

  >60 yrs 14.2 4.5 14.9 3.4 0.81 (0.44-1.49) 0.5

Race (%)

  White 64.4 72.6 66.0 67.4 Reference

  African American 18.0 13.4 16.5 18.1 1.52 (1.11-2.10) 0.01

  Hispanic 14.0 12.7 13.6 12.1 1.08 (0.76-1.52) 0.7

  Other 3.6 1.2 3.9 2.5 2.13 (0.81-5.65) 0.2

BMI (mean) 27.7 26.7 28.0 26.7 0.99 (0.98-1.01) 0.7

ECD (%) 26.2 9.2 26.4 11.6 1.34 (0.91-1.97) 0.1

Serum Creatinine
(mean)

1.5 1.5 1.4 2.0 1.11 (1.05-1.17) <0.001

Cause of Death (%)

  Anoxia 28.9 45.5 30.5 47.9 Reference

  CBV/Stroke 37.5 21.0 37.5 19.1 0.99 (0.73-1.34) 0.9

  Head Trauma 30.7 31.6 28.9 30.6 1.06 (0.82-1.36) 0.6

  CNS Tumor/Other 2.8 1.9 3.1 2.4 1.20 (0.53-2.72) 0.7

RR = Relative Risk

IRD = Increased Risk for Disease Transmission

**
P-value for Interaction between characteristic and era (old guidelines, February 1-July 1 2013 new guidelines, February 1-July 1 2014
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