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Abstract

BACKGROUND: In 2010, health care facilities in the United States began voluntary enrollment 

in the National Healthcare Safety Network (NHSN) Hemovigilance Module. Participants report 

transfusion practices; red blood cell, platelet (PLT), plasma, and cryoprecipitate units transfused; 

and transfusion-related adverse reactions and process errors to the Centers for Disease Control and 

Prevention through a secure, Internet-accessible surveillance application available to transfusing 

facilities.

STUDY DESIGN AND METHODS: Facilities submitting at least 1 month of transfused 

components data and adverse reactions from January 1, 2010, to December 31, 2012, were 

included in this analysis. Adverse reaction rates for transfused components, stratified by 

component type and collection and modification methods, were calculated.

RESULTS: In 2010 to 2012, a total of 77 facilities reported 5136 adverse reactions among 

2,144,723 components transfused (239.5/100,000). Allergic (46.8%) and febrile nonhemolytic 

(36.1%) reactions were most frequent; 7.2% of all reactions were severe or life-threatening and 

0.1% were fatal. PLT transfusions (421.7/100,000) had the highest adverse reaction rate.

CONCLUSION: Adverse transfusion reaction rates from the NHSN Hemovigilance Module in 

the United States are comparable to early hemovigilance reporting from other countries. Although 

severe reactions are infrequent, the numbers of transfusion reactions in US hospitals suggest that 

interventions to prevent these reactions are important for patient safety. Further investigation is 

needed to understand the apparent increased risk of reactions from apheresis-derived blood 

components. Comprehensive evaluation, including data validation, is important to continued 

refinement of the module.

Surveillance designed to monitor and detect adverse transfusion-related outcomes, as part of 

hemovigilance systems, has been implemented globally. Hemovigilance systems have 

variable methodologies due to differences in health care infrastructure and regulatory 
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requirements within each country.1–8 In the United States, an estimated 20,933,000 units of 

whole blood and blood components were transfused in 2011 by more than 4200 health care 

facilities, and approximately 51,000 adverse transfusion-related reactions were estimated 

among recipients as a result.9 Some transfusion reactions are serious, contributing to 

significant patient morbidity and mortality, and may be preventable. However, without 

national surveillance, the number and severity of reactions are not well quantified or 

characterized.

Many organizations, both public and private, are involved in the collection and analysis of 

transfusion-related adverse event data in the United States. Transfusion-related fatalities 

must be reported to the US Food and Drug Administration; adverse events suspected to be 

related to the blood product must be reported to the blood supplier; health care facilities may 

report transfusion-related adverse events to accrediting organizations as part of patient safety 

initiatives; and suspected transfusion transmission of infectious pathogens, including 

nationally notifiable diseases such as human immunodeficiency virus and hepatitis B and C 

infections, are reportable to public health agencies. In addition to notifiable disease 

requirements, reporting transfusion-related adverse events to public health departments is 

mandatory in some states, although specific requirements differ.10–14 This fragmentation in 

monitoring and reporting complicates the national estimation of transfusion-related adverse 

events.

In 2007, the US Centers for Disease Control and Prevention (CDC), in collaboration with 

transfusion medicine experts convened by AABB, designed data specifications for a 

surveillance system to monitor transfusion-related adverse events nationally. The 

Hemovigilance Module began operation in 2010 as part of the National Healthcare Safety 

Network (NHSN), an Internet-accessible surveillance system used by more than 12,000 US 

health care facilities for the primary purpose of describing the epidemiology and risk factors 

of health care–associated infections. The surveillance system has since evolved to provide a 

reporting framework for patient safety data to federal agencies, state and local public health 

departments, and quality improvement organizations and includes modules for antimicrobial 

use and resistance monitoring, health care personnel vaccination coverage, and adherence to 

central line insertion practice guidelines.15

The NHSN Hemovigilance Module is available for use by all transfusing health care 

facilities in the United States. Data reported to the module are aggregated by CDC to 

quantify the burden of transfusion-related adverse reactions and transfusion process errors 

(i.e., incidents) and to identify threats to the blood supply to improve patient safety. This 

system may also be used to satisfy state-mandated reporting requirements or to participate in 

patient safety initiatives through a unique data sharing mechanism within NHSN that allows 

facilities to voluntarily direct their data to external partners.15

This report presents a summary of the adverse transfusion reactions reported to the 

Hemovigilance Module in the United States since initial release in 2010 through 2012. 

Incident data are not included in this report.
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MATERIALS AND METHODS

Ethical considerations

Data for this report were collected for surveillance and program evaluation purposes and 

determined to not require institutional review board review by the CDC office of the 

Associate Director for Science. Individual and institutional identifiers are confidentially held 

and not disclosed by CDC without consent of the participating facility.

Data collection

In 2010 to 2012, facilities participating in recipient hemovigilance were expected to conduct 

comprehensive monitoring from the time the blood component was received from the blood 

supplier until the component was transfused, including transfusion recipient monitoring for 

adverse reactions. Facilities initiate participation by submitting responses to an annual 

survey that includes health care facility ownership, community setting, and trauma level 

designation; estimated annual surgery and transfusion volumes; and the number of beds 

served by the transfusion service. Transfusion service information such as the number of 

transfusion service staff members employed, the type of transfusion service data 

management systems in use, and blood bank and transfusion service operations such as 

component preparation, specimen handling, and sample testing practices were also included.

Facilities reported the total numbers of red blood cell (RBC), platelet (PLT), plasma, and 

cryoprecipitate units transfused monthly. Transfused components are classified by collection 

method (apheresis or whole blood derived), by whether the components were irradiated or 

leukoreduced, and by the numbers of components transfused as full units or as aliquots.

Facilities were instructed to report each occurrence of 12 adverse reactions—allergic, febrile 

nonhemolytic, acute and delayed hemolytic, delayed serologic, hypotension, circulatory 

overload, acute lung injury, dyspnea, graft-versus-host disease (GVHD), posttransfusion 

purpura, and transfusion-transmitted infection—that were temporally associated with a 

transfusion performed in or by the facility once a clinical investigation was completed by the 

transfusion service and standardized case definition criteria described in the surveillance 

protocol were met. Adverse reactions are self-reported using standardized case definitions 

that were developed in collaboration with transfusion medicine expert working groups 

convened by AABB. Reactions were categorized as definite, probable, or possible based on 

the presence of clinical signs and symptoms, laboratory findings, and/or radiologic evidence 

as specified in their respective case definitions. They were also assigned an imputability 

designation (definite, probable, possible, doubtful, ruled out, or not determined), which is 

the likelihood that the reaction was attributable to the transfusion based on the temporal 

relationship to the transfusion and the presence or absence of alternative etiologies that may 

also account for the clinical signs and symptoms. Severity grades (nonsevere, severe, life-

threatening, fatal, and not determined) were assigned based on the extent of symptoms, 

clinical course, and medical intervention(s) necessary to treat the reaction.

Facilities were required to report all reactions that met defined case criteria and where 

imputability met definite, probable, or possible criteria. Facilities were allowed to report 

adverse reactions that do not meet specified case criteria as “other” or “unknown” reactions 
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or suspected reactions that met imputability criteria of doubtful, ruled out, or not determined 

into the module for their own use, but these data are not included in aggregate surveillance 

analyses by CDC.16

Statistical analysis

Data from all facilities submitting at least 1 month of denominator data (total transfused 

components) from January 1, 2010, to December 31, 2012, were included in this analysis. 

Adverse reactions associated with RBCs, plasma, PLTs, or cryoprecipitate that met definite 

or probable case definition criteria and definite, probable, or possible imputability criteria 

for any of the 12 defined adverse were included.

Data from each included facility’s most recently submitted annual survey were used for 

descriptive analysis. The facilities were categorized by community setting (urban, suburban, 

rural, not reported), number of facility beds served by the transfusion service (≤249, 

250-499, 500-749, ≥750), number of transfusion service staff members employed (<5, 5-

<10, 10-<20, ≥20), whether a dedicated staff member is assigned to investigate transfusion-

related adverse reaction reports, and who provides the transfusion service (the facility, a 

separate facility, blood center or centralized transfusion service).

The total numbers of transfused blood components reported by component type (RBCs, 

PLTs, plasma, cryoprecipitate), collection method (apheresis or whole blood derived), 

component modification (irradiation and leukoreduction), and unit size (full unit or aliquot) 

were calculated for each reporting year and over the 3 years in total. The total numbers of 

each component, by the respective subgroup, for all 3 reporting years were used as 

denominators for adverse reaction rate calculations.

The numbers of each of the 12 defined adverse reactions meeting surveillance criteria were 

calculated in total and by imputability and severity. Acute lung injury and hypotensive 

reactions were reclassified using updated case definitions implemented in June 2011 and 

included in analysis. From January 2010 to June 2011, clinical criteria were used to classify 

hypotensive and acute lung injury reactions as possible for case definition determination. 

These criteria included the presence of alternative etiologies or underlying risk factors due to 

the patients’ medical condition that could potentially result in symptoms being classified as 

an adverse reaction. From July 2011 onward, these criteria were applied toward the possible 

imputability designation rather than the possible case definition designation. For this 

analysis, all hypotensive and acute lung injury reactions reported from January 2010 through 

June 2011 were reclassified according to the case definition and imputability criteria adopted 

in July 2011 to maintain consistent classification over the analysis period.

The following adverse reaction rates were calculated: 1) total and individual reactions 

occurring per 100,000 components transfused; 2) total and individual reactions graded as 

severe, life-threatening, or fatal occurring per 100,000 components transfused; and 3) total 

and individual reactions occurring per 100,000 components were stratified by component 

type and stratified by collection method, irradiation, and leukoreduction where this 

information was reported. All adverse reactions that met the minimum inclusion criteria 

stated above were included in the numerator for total adverse reaction rate calculations. 
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Whole blood and granulocyte units, although rarely transfused by facilities, are not reported 

in monthly reports of full unit or aliquot component transfusions and are subsequently 

excluded from rate calculations. All included adverse reactions graded as severe, life-

threatening, or fatal were included in the numerator when calculating the rate of severe 

reactions occurring among all components. For these estimates, the denominators consisted 

of the collective number of full units and aliquots of all transfused component types (RBCs, 

plasma, PLTs, and cryoprecipitate) reported in 2010 to 2012. For rate calculations per 

specific component type, the numerator included only the adverse reactions that were 

associated with the respective component type. The denominator included the collective 

number of full units and aliquots of each respective component type as reported by facilities 

in 2010 to 2012. Reactions for which a specific transfused blood product was not implicated 

are included in overall adverse reaction rate calculations but are excluded from component-

specific rate calculations.

All analyses were performed using computer software (SAS, Version 9.3, SAS Institute, 

Inc., Cary, NC). As participating hospitals were not selected using a representative sampling 

method, statistical comparisons between rates to allow for inference to all transfusion 

facilities in the United States were not performed.

RESULTS

From January 1, 2010, to December 31, 2012, a total of 164 health care facilities enrolled in 

the NHSN hemovigilance module. Of these, 112 facilities initiated data reporting by 

entering an annual facility survey (Fig. 1). Of those entering an annual survey, 77 (68%) 

entered at least one monthly summary of total transfused components (i.e., denominators). A 

total of 7147 adverse reaction reports were entered by these 77 facilities during the 

surveillance period. A total of 1962 (27.5%) of these reactions did not meet case definition 

and imputability criteria for required reporting and thus were excluded from analysis, 

leaving 5185 adverse reactions from a total of 1354 facility-months of reporting. Of these 

5185 adverse reactions, 43 were excluded because they were reported in months for which 

the facility did not report denominators, and six other reactions associated with granulocyte 

or whole blood units were excluded, leaving 5136 adverse reactions remaining for rate 

calculations.

Of the 77 included facilities, 49 (63.6%) were located in urban areas and 23 (29.9%) were 

located in suburban regions (Table 1). Facility size ranged from 10 to 1100 beds (median, 

384 beds) served by the transfusion service, with the largest proportion being those with 250 

to 499 beds (n = 34 facilities, 44.2%). The number of full-time transfusion service staff, 

including physicians, technologists, and technicians, ranged from 0 to 115 persons (median, 

8.9 persons), with 26 of 77 (33.8%) facilities reporting five to fewer than 10 staff members 

(reported as full-time equivalents). Fewer than half (33/77, 42.8%) of the included facilities 

employ a designated staff member in a quality or patient safety role to investigate 

transfusion-related adverse reaction reports, such as a transfusion safety officer. More than 

half (42, 54.5%) of the participation health care facilities provide their own transfusion 

service while 19 of 77 (24.7%) contract some or all of their transfusion service to a blood 

collection center or centralized transfusion service.
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Over the 3-year period, 77 total facilities reported 2,144,723 blood components transfused 

including 1,225,496 (57.1%) RBCs, 393,375 (18.3%) PLT components, 400,213 (18.7%) 

plasma units, and 125,639 (5.9%) cryoprecipitate units (Table 2). Of all RBC units 

transfused during the reporting period, 1,121,751 (92.5%) were whole blood derived, 

1,164,669 (95.0%) were leukoreduced, and 304,629 (24.9%) were irradiated before 

transfusion. Of all PLT units, 96.9% (381,324) were leukoreduced, 73.1% were obtained by 

apheresis (287,752), and 76.9% were irradiated (302,472). Similar to RBCs, plasma units 

were most often whole blood derived (370,013 units, 92.5%).

During the 3-year surveillance period, 5136 adverse reactions that met definite or probable 

case definition and definite, probable, or possible imputability criteria were reported by 77 

health care facilities (Table 3). More than half (2686, 52.3%) of the reactions were of 

definite imputability and 1522 (29.6%) were probable. Nearly half (2406, 46.8%) of the 

5136 reported adverse reactions were allergic reactions. Of these, 172 (7.1%) were severe or 

life-threatening. The next most frequently reported adverse reactions were febrile 

nonhemolytic (1853, 36.1%), of which the majority were nonsevere (1829, 99.0%). The 

most severe reactions were reported least frequently. Acute lung injury was reported 26 

times, although 20 were of possible imputability. Nearly two-thirds (17/26, 65.4%) of 

reported acute lung injury reactions were severe or life-threatening, and three of 26 (11.5%) 

were reported as either probably or possibly contributing to the patients’ deaths. Of 24 acute 

hemolytic reactions reported, half (12/24) were severe or life-threatening. Acute hemolytic 

reactions were most often attributed to anti-A (seven of 24, 29.2%). Transfusion-transmitted 

infections were infrequently reported and primarily attributed to PLT transfusions (seven of 

12, 58.3%) and RBC transfusions (four of 12, 33.3%). Eight of the 12 infections were 

attributed to Staphylococcus species, one was attributed to a Corynebacterium species, one 

to Babesia microti, and one to a coinfection of Acinetobacter and Achromobacter species. 

One of the Staphylococcus transmissions was reported to have resulted in patient death with 

definite imputability. These least commonly reported adverse reactions—acute lung injury 

(26, 0.5%), acute hemolytic reactions (24, 0.5%), and transfusion-associated infections (12, 

0.2%)—were most often reported as severe, life-threatening, or fatal (84.6, 50.0, and 75.0%, 

respectively). There were no reports of GVHD, posttransfusion purpura, or viral blood-borne 

pathogen transmissions in 2010 to 2012.

For the 5136 adverse reactions included in analysis, the overall adverse reaction rate was 

239.5 per 100,000 total RBC, PLT, plasma, and cryoprecipitate units (full or aliquot) 

transfused (Table 4). Allergic reactions occurred at the highest overall rate (112.2/100,000) 

followed by febrile nonhemolytic reactions (86.4/100,000). The rate of severe, life-

threatening, or fatal adverse reactions was 17.5 per 100,000 total blood components 

transfused. The highest rate of adverse reactions reported by component type was among 

PLT units (421.7 per 100,000) followed by RBCs (205.5 per 100,000), plasma (127.7 per 

100,000), and cryoprecipitate (5.6 per 100,000).

When comparing by collection and product modification methods, adverse reaction rates 

were higher for apheresis RBCs (243.9/100,000) compared to whole blood-derived RBCs 

(199.3/100,000) but similar between irradiated (200.2/100,000) and not irradiated 

(206.5/100,000) and leukoreduced (205.1/100,000) and not leukoreduced (208.8/100,000) 
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RBC units. Adverse reaction rates among PLTs varied by collection method (apheresis—

537.6/100,000 vs. whole blood derived—101.3/100,000), irradiation (irradiated—

289.6/100,000 vs. not irradiated—860.3/100,000), and leukoreduction (leukoreduced—

430.9/100,000 vs. nonleukoreduced—124.5/100,000). Reaction rates were slightly higher 

among apheresis (145.7/100,000) versus whole blood–derived (123.5/100,00) plasma units.

DISCUSSION

In the United States, blood transfusion is one of the most common medical procedures 

performed during hospitalization;17 the NHSN Hemovigilance Module is the only national, 

facility-based surveillance program for adverse transfusion-related events. Among facilities 

participating in recipient hemovigilance from 2010 to 2012, allergic reactions and febrile 

nonhemolytic reactions occurred most frequently, although these were usually not severe. 

Acute hemolytic reactions, acute lung injury, and transfusion-transmitted infections carried 

the greatest morbidity and mortality among recipients and should continue to be targeted for 

future interventions. Consistent with reports from outside the United States, PLTs were 

associated with the highest rate of adverse reactions in this report.6,8 However, some 

preventable reactions, including hemolytic and serologic reactions, occurred most frequently 

in association with RBC transfusions.

In these data, overall RBC adverse reaction rates did not substantially differ with irradiation 

or leukoreduction, but higher reaction rates were observed for apheresis in comparison with 

whole blood–derived RBC units. More striking are the greater reaction rates in apheresis 

compared with whole blood–derived PLTs and were particularly noted in allergic, febrile 

nonhemolytic, and hypotensive reactions. Similar observations have been reported from the 

French hemovigilance system.18,19 Reasons for higher rates among apheresis RBC units and 

PLT units are unclear but may include production methods, immunologic mechanisms, or 

the effect of additive solutions.20–22 Additionally, some of the differences in adverse 

reaction rates observed between apheresis and whole blood–derived PLTs may be 

attributable to variations in denominator reporting, particularly in the way whole blood–

derived PLT units, which are often pooled before transfusion, are counted and reported by 

facilities. Further study is needed to better understand the observed difference in rates of 

adverse reactions among apheresis and whole blood–derived components.

Although hemovigilance reporting practices vary by country, the rates of adverse reactions 

presented here are comparable to those reported in other countries.3,5,6,8,23 Some of the 

differences may be due to greater recognition and more consistent reporting of adverse 

reactions in countries with reporting that is mandated by regulation, consistent involvement 

by a transfusion safety officer, or other nationally standardized investigation processes. For 

example, overall adverse reaction rates reported from Quebec are higher (348.0/100,000) 

than those reported to the Hemovigilance Module participant facilities.6 In Quebec, 

however, awareness and participation in hemovigilance are very high and include 

involvement of a transfusion safety officer in the investigation of suspected reactions. 

Overall adverse reaction rates reported in Norway are also slightly higher if minor allergic 

reactions are disregarded (US—135.4/100,000 vs. Norway—147/100,000). In Norway, 

participation in hemovigilance is mandatory and each suspected report is investigated and 
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verified by a national hemovigilance task group.23 Meanwhile the hemovigilance 

requirements in the United Kingdom Serious Hazards of Transfusion (SHOT) system do not 

include mandatory reporting for nonsevere reactions but the rates of severe acute lung injury, 

acute hemolytic reactions, and infections are mandatory and are consistent with those 

reported here.5 These similarities are encouraging, suggesting that the US recipient 

hemovigilance effort is capable of capturing comparable information upon which national 

estimates can be established so as to inform and evaluate future preventive measures.

Adverse reaction rates presented from the first 3 years of NHSN hemovigilance data are 

consistently lower than active, facility-focused transfusion safety surveillance efforts 

elsewhere in the United States.24–27 These differences may be due to variations in reporting 

practices within facilities and to differences in how cases are defined or categorized between 

these different systems. However, the differences do support the need for standardized 

national estimates in the United States as in other countries. The 2011 National Blood 

Collection and Utilization Survey estimates that more than 20 million blood components are 

transfused annually in the United States.9 Since implementation, total transfused 

components under surveillance in the Hemovigilance Module has grown from 432,514 in 

2010 to 927,343 in 2012 (from approx. 2.1% to 4.5% of components transfused nationally). 

While this growth is encouraging, the number of enrolled facilities still constitutes a small 

proportion of all eligible health care facilities performing transfusions in the United States.

One reason for the relatively low proportion of participation may be the lack of a reporting 

mandate in the United States, as is present in many other countries.28 Previous studies have 

described that reduction of reporting requirements, simplifying case criteria, integrating 

electronic data capture, and maximizing access to and utility of submitted data can enhance 

and increase participation in surveillance systems.29–33

Modifications to reporting requirements were implemented in the Hemovigilance Module 

protocol in January 2013. These include designating reporting of nonsevere allergic 

reactions as optional rather than mandatory and reducing required reporting of incidents to 

only those related to patient reactions instead of all errors and accidents occurring 

throughout the transfusion process. These two changes have reduced the required reporting 

burden by approximately 50%. In addition to these changes, further system modifications 

are under way to make the system more useful to participating facilities. These include 

analysis and reporting functions within the module that allows facilities and groups to 

calculate adverse reaction and error rates within their institutions and enabling an option 

allowing electronic data imports from hospital blood inventory management systems into the 

module for easier denominator data reporting. Another planned function will allow a facility 

to internally compare its adverse reaction rate with an aggregate rate from all participating 

facilities for benchmarking purposes.

The findings of this surveillance report are subject to three limitations. First, data entered 

into the module by facilities and available for this analysis are self-reported and not 

independently verified. The accuracy of reporting therefore relies on recognition and 

communication of transfusion reactions within facilities, the availability of relevant patient 

data, and the reporters’ proficiency in applying the case definition, imputability, and severity 
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criteria. Comprehensive evaluations of other NHSN modules, including validation efforts, 

have been undertaken after those systems were established and operational. These studies 

have suggested that inconsistent interpretation of case definitions and underreporting of 

cases and denominators occur, which can be rectified through simplification of case 

definitions and improved training for reporters.34–36 Second, inconsistencies in self-

reporting by facilities, particularly related to whether PLT and cryoprecipitate components 

were reported as individual or therapeutic units, may have impacted rate calculations 

resulting in under- or overestimates of reactions for these components. The impact on the 

rates reported here is unknown and cannot be quantified. Third, relatively small numbers of 

hospitals participated in the module and were not a representative sample of all transfusion 

facilities in the United States. Therefore, statistical comparisons between rates to allow for 

inference to all transfusion facilities in the country were not performed and findings may not 

be generalizable. However, they do serve as a starting point for future national surveillance 

estimates of adverse transfusion reactions.

In summary, although blood transfusion is a common medical procedure that is often 

lifesaving, it can also pose substantial risk. Early participants in national recipient 

hemovigilance reported 239.5 adverse reactions per 100,000 transfused blood components, 

approximately 8% of which were severe, life-threatening, or fatal. Some of these transfusion 

risks may be preventable or otherwise mitigated. Further analyses are needed to understand 

the higher rates of adverse reactions reported in apheresis components, the impact of 

modifications such as leukoreduction and irradiation, and new interventions to reduce the 

most common causes of severe reactions and death due to transfusion. A national 

hemovigilance system is essential to appropriately monitor the safety of transfusion 

practices, to identify areas for enhanced patient safety, and to assess the impact of future 

interventions.
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Fig. 1. 
Flow diagram of facility participation and data inclusion for analysis of transfusion-related 

adverse reactions reported to the NHSN Hemovigilance Module, United States, 2010 to 

2012.
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TABLE 1.

Community setting, facility size, number of transfusion service staff, employment of a quality assurance staff 

member to investigate transfusion-related adverse reactions, and transfusion service provider for health care 

facilities reporting to the NHSN Hemovigilance Module, United States, 2010 to 2012*

Health care facility characteristics Facilities

Community setting of health care facility

 Urban 49 (63.6)

 Suburban 23 (29.9)

 Rural 3 (3.9)

 Not reported 2 (2.6)

 Total 77 (100)

Number of health care facility beds served by the transfusion service

 ≤249 16 (20.8)

 250-499 34 (44.2)

 500-749 18 (23.4)

 ≥750 9 (11.7)

 Total 77 (100)

Number of transfusion service staff members†

 <5 15 (19.5)

 5-<10 26 (33.8)

 10-<20 19 (24.7)

 ≥20 17 (22.1)

 Total 77 (100)

Health care facility employs a full-time quality assurance staff member to investigate transfusion-related adverse reaction reports

 Yes 33 (42.9)

 No 44 (57.1)

 Total 77 (100)

Health care facility’s transfusion service provided by

 Health care facility 42 (54.5)

 Separate health care facility 7 (9.1)

 Blood collection center or centralized transfusion service 19 (24.7)

 Not reported 9 (11.7)

 Total 77 (100)

*
Data are reported as number (%).

†
Staff size reported as full-time equivalents.
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