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There is no association between donor age and sex with mortality, ICU
days and hospital LOS in adult ICU patients. A few retrospective studies
investigating the relationship between donor age and recipient outcomes have
had similar results. The first study used national data on pRBC transfusions
from the Scandinavian Donations and Transfusions Database (SCANDAT2)
and found no association.1 However, the analysis only considered the first 7
days of transfusions which discounts all other exposures. Following this, a
study out of Duke University found no association between donor age and
patient outcomes in patients receiving plasma perioperatively for coronary
artery bypass grafting surgery.2 The discordance of these results with mouse
studies has been attributed to inadequate exposure in terms of dose and
duration.

However, a Canadian retrospective study looking at cumulative pRBC
transfusions over time did show an increased risk of death with younger
donors.3 These findings contradict those from mouse models4 and have been
attributed to the healthy donor phenomenon.5 Following this, a study using the
methodology of the Canadian study on SCANDAT2 data (n=968,264) showed
no association between donor age and sex with survival in patients receiving
pRBC tranfusions.6 Differences in patient population may account for the
conflicting results (ie. median recipient age 73 versus 69 years for the
Scandinavian and the Canadian studies, respectively).

It is possible that our study was underpowered; however, any clinical
relevance should have been uncovered in the second SCANDAT2 study.
Perhaps the association of recipient age and number of units transfused with
mortality, ICU days and hospital LOS may be due to overall health status as
well as the indication for the transfusion and its severity.

Subset analyses for each of the blood product types should be done since
the number of units of specific blood product types impacts outcomes.
Additionally, excluding outliers (ie. extremely long ICU or hospital stays) may
reveal small differences in outcomes (ie. shortening ICU admission by 1 day).

The discrepancies between the findings of the Canadian and Scandinavian
studies highlight the importance of taking into account the characteristics of
both the donor and the recipient in the analysis. Future prospects include
determining the relationship between the recipient-donor age differential and
patient outcomes.

Our team would like to thank Dr. Richard Gerkin and Paul Kang for their
assistance with the statistical analysis of the study.
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Over 21M units of blood are transfused every year, making blood
transfusion one of the most common medical interventions in the US. It can be
lifesaving, but like many medical interventions, it is not without risks. Thus,
most of transfusion research has focused on making the process safer and
more accessible.

Recent developments in stem cell science – where the transfusion of
young blood was shown to reverse stem cell aging and improve physiological
function in older mice and conversely, the transfusion of old blood was shown
to accelerate stem cell aging and worsen physiological function in younger
mice – raise important questions regarding the content of blood being
transfused and its associated risks and/or benefits.

The purpose of this study is to determine if donor demographics such as
age and sex affect patient outcomes. Our hypothesis is that patients
receiving blood from younger donors of the same sex have better over-
all survival and shorter hospital and ICU stays.

Study Design and Outcomes
This is a multi-center retrospective review across 19 hospitals within the

Banner Health System (BHS) examining the relationship between blood donor
demographics such as age and sex and outcomes in adult ICU patients aged
at least 18 years who received at least one unit (u) of packed red blood cells
(pRBC) or plasma or platelets between January 1, 2003 and January 1, 2018.
IRB approval was obtained from BHS on December 11, 2018.

The outcomes of interest are: mortality rate, number of intensive care unit
(ICU) days, and hospital length of stay (LOS) days.

Data Collection
Data collection was facilitated by the Honest Broker Clinical Research Data

Warehouse (CRDW) of Banner University Medical Center Phoenix.
Transfusion recipient data (age, sex, race, transfusion history, number of ICU
days, and hospital LOS) was obtained from the Electronic Health Records and
the Electronic Data Warehouse of BHS. The Donor Identification Number
(DIN) for each transfusion was then used to obtain donor data (age, sex,
donation date). This was then merged with the transfusion recipient data for
analysis.

Data Analysis
Analysis was performed on the average donor age and the average donor

sex (where male=1, female=0) against the specified patient outcome
measures. Logistic regression was done to ascertain odds of mortality. Linear
regression was done to ascertain prediction for ICU and LOS days.

Power Calculation
If the difference in the proportion of mortality is 20%, 186 patients per year-

increment (spanning from 18-100 years of age) are needed to render a
statistical power of 80% with an alpha of 0.05; thus requiring at least 15,252
patients.

Sample Population Characteristics
Over the study period, 12,134 adult ICU patients received at least one unit

of blood (pRBC or plasma or platelets) within the first 72 hours of admission.
Of these, 56.24% were male and 43.76% were female. The mean patient age
was 65.26 years (SD 16.35).

On average, each patient received 2.86u pRBC (SD 4.17), 1.88u plasma
(SD 4.73), and 0.63u platelets (SD 1.65). The overall mortality rate was
15.21% (n=1,846) and the average number of days in the ICU and in the
hospital were 3.33 (SD 11.21) and 8.88 (SD 7.97), respectively.

Donor Population Demographics
A total of 84,957 blood donations were included in the analysis. The mean

donor age was 44.85 years (SD 12.25) with 65% of donors being male and
35% female (Fig 1).

Outcomes
There is no significant association between donor age and donor sex and

mortality rate (p=0.74 and 0.59, respectively), number of ICU days (p=0.65 and
0.92, respectively), and hospital LOS (p=0.15 and 0.58, respectively).

The following were found to increase the likelihood of mortality: recipient
age (OR 1.01, p<0.001), plasma units (OR 1.06, p<0.001), platelet units (OR
1.03, p=0.04), pRBC units (OR 1.03, p<0.001). There was a significant
difference in the patient age and hospital LOS between patients who survived
and expired (p=0.03 and <0.001, respectively). There was no significant
difference in the number of ICU days between patients who survived and
expired (p=0.18) (Fig 2).

The following were found to be associated with more ICU days: platelet
units (β 0.24, p=0.001), and pRBC units (β 0.15, p<0.001).

The following were found to be associated with more hospital LOS days:
recipient age (β -0.02, p<0.001), plasma units (β 0.06, p=0.001), platelet units
(β 0.39, p<0.001), and pRBC units (β 0.29, p<0.001).
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Fig 1. Comparison of blood donor distribution at the Banner Health System (2003-2018) 
versus US statistics by the World Health Organization (2008). 
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Fig 2. Comparison of mortality groups based on patient age (left), ICU days, and 
hospital LOS (right).
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