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1.1 

1. INTRODUCTION 


LAPS – II Background 

The Leukocyte Antibody Prevalence Study (LAPS) conducted under REDS-II in 2007, 
provides the largest well characterized po pulation of blood donors with a detailed pre gnancy and 
transfusion history and concomitant HLA class I and II, neutrophil antibody test results. Transfused blood 
components from these donors provi de a unique opportunity to study the relationship between potential 
donor risk factors and the incidence of Transfusion Related Acute Lung Inj ury (TRALI), which is a life 
threatening complication of transfusion. A retrospective data collection (referred to as look back) study of 
components from these d onors can provide valuab le new information regard ing TRALI with policy 
implications. 

The major rationale for this second pha se of the LAPS study, referred to as L APS-II, is to 
determine if TRALI occurs more frequently from components with HLA antibod ies vs. co mponents 
without HLA antibodies. 

Other secondary aims of the study include generating data to exam ine the following 
questions: 

Does TRALI occur more frequently from components with HLA and HNA (Hu man 
Neutrophil Antigen) antibodies vs. components with HLA antibody but no HNA antibody? 

Are there antibody characteristics that a re correlated with a higher incidence of TRALI such 
as HLA class I vs. cl ass II, antibody strength as indicat ed by signal intensity on the scr eening assay, or 
antibody specificity. 

Because of the scarcity of data from un-implicated donors, the LAPS-II proposes to assess 
the incidence of unreporte d TRALI among recipien ts of blood c omponents from leukocyte antibody 
positive and antibody negative donors from the LAPS study. Such a study is important because patients 
continue to receive leukocyte antibody untested units, of which approxi mately 10% may contain 
leukocyte antibodies. It is im portant to know if TR ALI incidence is different am ong recipients of 
antibody positive units when co mpared to recipients of antibody negative units. This co mparative risk 
assessment will provide much needed inform ation, which can t hen be used to esti mate the degree of 
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1.2 

TRALI prevention from different product and dono r management strategies. Five of the six REDS-II 
blood centers will participate in LAPS-II. They are: 

� Blood Center of Wisconsin, Milwaukee, WI;  

� University of California- San Francisco and Blood Centers of the Pacific, San 
Francisco, CA; 

� Emory University and American Red Cross- Southern Region, Atlanta, GA;  

� Hoxworth Blood Center and the University of Cincinnati Medical Center, Cincinnati, 
OH; and 

� Institute for Transfusion Medicine and LifeSource Blood Services, Pittsburgh, PA. 

The American Red Cross- New England Region w ill NOT be participating in t his study due 
to logistical constraints. Westat serves as the Coordinating Center. 

Study Design & Data Collection Methodology 

The protocol is de signed to evaluate t he incidence of TRALI in recipients of at l east one 
known HLA-antibody positive plasma rich co mponent by performing a retrospective evaluation of 
medical records; and to compare the incidence of TRALI in such recipients to that among recipients of at 
least one known HLA anti body-negative plasma rich component. The proposed study design is that of a 
retrospective cohort study where cases will b e defined as recip ients of at least one known antibody -
positive plasma rich component and controls as recipients of at least one known antibody-negative plasma 
rich component. The following plasma rich blood components will be subject to the study : Plasma (that 
includes fresh frozen plasma (FFP), cryoprecipitate- redu ced plasma, plasma frozen within 24 hours of 
phlebotomy, plasma collected by automated methods, thawed plasma, and an y transfusable plasma), 
Platelets, Apheresis (single donor plateletpheresis units) and whole blood. 

Retrospective chart reviews will be conduc ted on 1,295 recipients of plasm a rich 
components donated by HLA antibody-positive donors identified in the LAPS-I protocol (cases) and on 
1,295 recipients of plasma rich components known to be HLA antibody-negative (control). The cases and 
controls will be gender and parity matched within each center. Blood centers will be blinded as to whether 
a component is a case or a control. 
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A step-wise approach to data collection is planned. The Coordi nating Center will provi de 
each of the blood centers with a blinded list of plasma rich co mponents (cases and contr ols) that were 
distributed to participating hospitals. This list will be uploaded into a Study Management System (SMS). 
A record review coordinator approved by the parti cipating hospitals will then perform an initial chart 
review and collect data on the screening form . This will include a review of the radiology data t o 
determine whether a chest x-ray was done within 24 hrs of transfusion. Data collection will continue only 
on those with a post-transf usion chest x-ray. Next, based on the s creening form data, the l ocal REDS-II 
Principal Investigator will make a determination of new or worsening pulmonary edema. Those with new 
or worsening pulmonary edema will proceed to extended data collection. To further eliminate the need for 
unnecessary chart review, a focused r eview of the tr ansfusion episode will be perfor med to detect 
hypoxemia within 6 hrs of transfusion. If hypoxem ia is present then the full extended data form will b e 
completed and Power Point su mmaries including digital images of the chest x-ray s will be prepared for 
Triage Physician review. A critical care phy sician at the University of Pittsburgh, Michael Donahoe, 
M.D. has agreed to serve in this capacity. The Triage Physician will review the extended dat a form and 
Power Point cas e summaries and determine if th ere is clear indication of Transfusion Associat ed 
Circulatory Overload (TACO). If TACO is indicated no furt her review will be conducted. Finally, those 
that are not T ACO will proceed for full expert panel review. The three member expert panel will record 
the determined diagnosis on the Expert Review Log Form. Any reviews concluded to be TR ALI will be 
reported to the blood center for further reporting to the hospital blood bank Medical Director. 

Blood centers will enter t he de-identified screening form data into a secure web based dat a 
collection system that is part of the SMS develope d by Westat, while the extended form (devoid of any 
identifiers) will be mailed to the coordinating center for data capt ure through a scanning process call ed 
Teleform. Expert review forms will be faxed to the coordinating center and data will be hand entered into 
the database. Data will then be collated into a single analytic dataset for analysis. 

Upon completion of all analyses, Westat will arch ive the data unti l conclusion of the study, 
at which time a public use dataset with supporting documentation will be delivered to NHLBI. 

Computer Systems 

For collecting screening form data and monitoring the overall progress of the study, the SMS 
will be used by REDS-II study staff. 
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1.4 

Study Management System (SMS). The SMS is designed for ent ering screening form data 
and tracking study components. No personally identifying information such as name or medical record # 
will be stored in this sy stem. Instead, the sy stem will record the unique study ID’s assigned to the study 
components. The system will come preloaded with Donor ID, BUI, co mponent type, hospital name and 
distribution date. Study Coordinators will assign study ID’s in sequential order to each co mponent. SMS 
will be used to enter screening form data and to tr ack components data collection activit y from start to 
finish. Two report functions are included to assist in monitoring component data collection processes. The 
system also a llows sorting and printing study ID’s by hospital to allow for efficient scheduling of data 
collection activities.  

The SMS is a web-based system developed and hosted by Westat. Each Blood Center will be 
provided with a username and passwor d that will a llow them to access the W estat hosted system. See 
SMS Users Guide in chapter 4 for specific instructions on how to use the SMS.  

Study Timeline 

Timeline 

We expect that hospital-ba sed record review will be completed in six m onths. Anticipated 
start date for accruing patient data is February 2009. Data compilation, analysis, and reports are expected 
to be completed in six months following data collection. 

Table 1-1. Timetable 

Item Target Date 
Nurse coordinator training at UCSF Nov 2008 
Blood center staff training (systems training) Feb 2009 
Data Collection Feb – Aug 2009 
Perform Interim Analysis May 2009 
Data cleaning and coding on going 
Data analysis/reports Aug 2009 
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2.1 

2.2 

2. STUDY OPERATIONS & DATA COLLECTION 


Study Supplies  

The Coordinating Center will supply centers with: 

� Study ID Labels 

� Screening Form(s) & electronic version of Screening Form 

� Extended Review Forms & electronic version of Extended Review Form 

� Study Management System (SMS) 


- Containing pre-loaded study components 


The Centers will be responsible for providing: 

� Manila Folders 

� Mailing Materials 

Labels and Label Placement 

Each center will receive center specific Study ID labels which will be used to identify and 
link different study components with a unique Study ID. An example label sheet has been provided in the 
Appendix. Each study ID label sheet will consist of 6 labels – with the following suffixes: 

� 210-03-10000-8-FF (File Folder) 

� 210-03-10000-8-SC (Screening Form Cover Page) 

� 210-03-10000-8-SC (Screening Form Second Page) 

� 210-03-10000-8-EX (Extended Form) 

� 210-03-10000-8-X1 (Extra Label) 

� 210-03-10000-8-X2 (Extra Label) 
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Assign Study ID to all components 

Prepare file folder for all components 

• Label folders - label with suffix FF 
• Label cover page &second page of 
screening form with suffix SF 
• Place label sheet in folder 

Collect Screening Formdata Enter SFData& record completion in SMS 

Extended Data 
NO 

Extended Data 
YES 

Recorded evidence of Hypoxemia 
component not being exclusion 

Transfused 

STOP 

Record completion in SMS 

• Mail original formto Westat 
• Place copyof formin FF 

Collect Extended Data 

Full Extended Form 
complete 

STOP 

Record Completion inSMS Prepare PowerPoint 

• Upload to FTPsite and send 
email confirmation to Westat 

Mail original forms to • Print copy and place in FF 
Westat 

Record Completion in SMS 

Place copy in FF 

 
 

These labels will be placed in the designated areas on the File Folder, Screening Form cover 
page, Screening Form second page, and the Extended Data from. The two extra labels are to be used only 
in the event that one of the other labels are torn or misplaced. 

Operations Flow 

Login &retrieve uploaded component list fromSMS 

Figure 2-2. Operations flow 
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2.3 Data Collection 

2.3.1 Assigning Study IDs to Components Uploaded in SMS & Preparing Files 

Supplies 

√ Label Roll 

√ Manila Folders 


√ Screening Forms 


√ *Extended Forms 


� Following SMS instructions assign and ente r a study ID for each component in SMS 
using labels provided by the coordinating center.  

� For each enrolled com ponent, prepare an individual file follow ing the instructions 
below. 

� Place Study ID label with suffix FF on tab of folder. 

� Place Study ID labels wi th suffix SF on t he cover page and s econd page of the 
Screening Form 

� Place the remaining labels on the labe l sheet and the labeled Screening Form in the 
folder 

Manila Folder Contents: 

NOTE: ONCE COMPLETED, COVER PAGE OF SCREENING FORM MUST REMAIN AT HOSPITAL 

* All components may not require Extended Form and PowerPoint. 
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2.3.2 Generating list of uploaded components from SMS 

Once the folders are prepar ed, the Study Coordinator at each center should begin by sorting 
and printing the uploaded component list by hospital. 

� To help simplify center scheduling of hospital visits, the SMS has been designed to 
allow for the grouping of components by hospital.  

Centers will be responsible for setting their own schedule for making hospital visits to 
collect study data on each component, during the study’s data collection phase. See SMS Users Guide in 
chapter 4 for specific instructions on how to generate hospital lists.  

2.3.3 Screening Form 

A sample Screening Form has been provided in the Appendix. The Screening form is to be 
completed by extracting data from hospital paper records or electronic files. The cover page of the 
Screening Form that contains patient identifiers are to be kept at the hospital and shou ld not be in the 
blood center files. After the study is complete the cover page can be destroyed. The completed Screening 
Form should be kept in t he file folder. Data (excl uding items in yellow) should be entered in SMS. The 
completion of Screening Form should be recorded in SMS. See SMS Users Guide in chapter 4 for 
specific instructions on entering data and recording completion.  

2.3.4 Instructions for completing Screening Form 

General Instructions: 

� Enter date always as MM/DD/YY; e.g. 04/11/08 

� All time should be entered as military time; e.g. 13:44 

� Create a system at the pa rticipating hospital to file the cover page and keep in a 
secure, locked location 
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Cover Page: 

� Enter patient’s name – last name, first name, middle initial e.g. Doe, Jane, E 

� Enter patient’s birth date – MM/DD/YYYY 

� Enter medical record number 
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Section A: 

� Enter the hospital, BUI and type of com ponent from SMS (if there is discrepancy in 
the type of component between SMS and hospital record, please inform Westat) 

� Complete the remaining information from the hospital transfusion service records 
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Section B: 

� Check all that applies for source of information 

� Enter ICD9 codes only if electronically available. 

� If post transfusion chest X-ray is present then complete the boxes for both pre- and 
post-transfusion X-ray report. (Cut and past e if you have access to e-records and are 
using the e-form). 

� If no post tr ansfusion chest X-ray , then end data collection now (you still need to 
collect ICD 9 codes) and record completion of Screening Form in SMS. 
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Section C: 

� If post transfusion chest X-ray is present then PI review is required. 

� Have the blood center PI review Sectio ns A and B of the Screening Form and make a 
decision on whether extended data collection is required. 

� The PI or designees should complete Section C 

� If no extende d data collection is requir ed then stop data collection now and record 
completion of Screening Form in SMS. 

2.3.5 Extended Review Form 

A sample Ex tended Form has been provided in Appendix. After reviewing the Screening 
Form, the PI at the blood center will decide if extend ed data collection is requi red for a part icular study 
component. If no extended data collection is required, then go to SMS and enter “Not Applicable” under 
Track Collections/Data Collection Results/Extended Fo rm. If extended data collection is r equired then 
prepare a fresh Extended Data Form provided by the Coordinating Center for data collection. Place the 
Study ID label with suffix –EX in the space provided (See Pg. 15). Centers are responsible for scheduling 
visits to the hospitals, and requesting patient records. It is suggested that Centers group data collection for 
several components at one time when s cheduling visits to a hospital. Co mplete extended data collection 
following instructions given in Section 2.3.5 . After completing the Extended Form , make a copy of the 
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completed form and keep in the file fol der. Record completion in SMS and m ail original Extended Form 
to Westat for scanning. 

If you have e lectronic access to patient records and prefer to com plete the Extended Form 
electronically please use the e-form provided. Then print out two copies. Keep one co py in the file folder 
and mail the other copy to Westat. 

2.3.6 General Instructions: 

� Please refer to clinical information from patient charts, laboratory test results, 
radiology reports, echocardiogram reports, discharge su mmary, nursing notes, and 
other records to complete this form. 

� Take care to keep the original form clea n. Westat will be scanning the data from the 
original form using a sensitive teleform sca nner. Therefore it i s important that there 
are no smudges or coffee spots. If an accident happens discard and use a fresh form. 

� All dates should be entered as MM/DD/YYYY. 

� Please record all time in military time, e.g., noon is 1200, midnight is 2400 

� Please use a black or blue pen to complete this form. 

� Do not write in any of the grayed out areas or areas in blue. 

� Notes referenced in red assist you in filling out this form. 

� Mark to indicate your answer. Do not fill in the entire square. 

� If you want to change your answer, mark filling in the square to indicate the answer 
marked in error. 

� PLEASE WRITE IN ALL CAPS. 

� Mail ORIGINAL forms to Westat and keep copy at the Blood Center in the file folder. 

� If you have any questions, please call Sunitha Mathew at (301) 294-4472 or email 
sunithamathew@westat.com 
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Section A: General Information 

� Date: Fill in the date the form was filled out (MM/DD/YYYY) 

� Abstracted by: Please write your last name in ALL CAPS: e.g., DOE 

� Source of Information: Place an x in the box next to the correct source used to obtain 
the information. 

� BUI#: Fill in the Blood Unit Identifier 

� Is there documented evidence that index blood product was not transfused?: If 
there is documented evidence in the reco rd that the stud y component was NOT 
TRANSFUSED then stop data collection now . Record completion of Extended Form 
in SMS. Mark Power Point Summary as “Not Applicable” in SMS. 

Section B: Admission and Discharge 

� Hospital Admission Date and Time: Hospital admit date/ti me that correlates with 
the hospitalization in which the blood product was given. 
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� Hospital Discharge Date and Time: Hospital dismiss date/time that correlates with 
the hospitalization in which the blood product was given. 

� ICU Admission: If patient was ad mitted to an ICU during the hospitalization - enter 
the date/time the patient was admitted to an ICU; if more than one ICU admit during 
the hospitalization, choose the date/time that includes or is closest to when the blood 
product was given. 

� Discharge Date and Time: If patient was admitted to an ICU - enter the date/time of 
dismissal that correlates with the date/time of ICU admit. 

� Discharge Status: Select Alive or Deceased 

� Discharge Diagnosis: Provide the Descriptive Diagnosis and corresponding ICD-9 
CODE if available. If I CD-9 codes are not recor ded, please provide descriptive 
diagnosis for future coding at Westat. 

decimal point, e.g., � For spaces with decimal points, right justif y the answer to the 

� For spaces without decimal points, like BUI, left justify the answer, e.g., 

�

Section C: Patient Demographics 

� Age: Write in the Age of the Patient 

- Left justify age. 

� Gender: Select Male or Female 

� Weight: Enter the patient's weight in pounds or kilograms - use the hospital admission 
weight 

- Unit: place an x next to the corresponding unit of measurement used. 

- Left justify weight. 

� Height: Enter the patient' s height i n feet, inches or centi meters - use the hospital 
admission height. 

� Race/Eth: Select the appropriate Race/Ethnicit y for the patient and check ALL that 
apply. 

-	 White, Black, Hispanic, Asian or Other 

� Left justify age and weight. 
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Section D: Transfusion Administration 

� Date of Tx: Document the date (MM/DD/YYYY) the transfusion was performed. 

� Time of Tx: Document the time (Military) the transfusion was performed. 

� List BUI numbers of all involved products and their ABO/Rh type: Be sure they 
are within 6 hours to the onset of reaction. 

-	 A+, A-, B+, B-, AB+, AB-, O+, O-, NR 

� Vital Signs: Please document the following vital signs Before Tx, ½ HR During, 1 HR 
During, 2 HR During and At Completion of Tx: 

- BP (mm Hg) 

- Pulse/Min 

- Resp/Min 

- Temp (degree F) 


Note 1: All post-transfusion vital signs may not have been recorded. Com plete those 

that are in the medical record. 


� Tx Reaction: Document whether there was a transfusion reaction within 6 hrs of 
completion of unit by marking Yes or No. 

� Reported to blood bank: Record whether the transfusion reaction was reported to the 
blood bank by selecting Yes or No. 

� Type of Reaction: 

Note 2: Describe the type of reaction. Following are the possible types of reacti ons: 
Febrile non-hemolytic transfusion reaction, allergic skin reaction, acute hemol ytic 
transfusion reaction, delay ed hemolytic transfusion reaction, bacterial sepsi s, shock, 
anaphylaxis, cardiac overl oad, hypotension, shock, transfusion-associated dyspnea 
(TAD), tachycardia, tachypena (respiratory rate >22/minute, chills, fever, shortness of 
breath, circulatory overload, back pain, sweating, nausea, vomiting, 
hyperbilirubinemia, etc. 

Section E: Hypoxemia Exclusion Criteria 

� NR stands for Not Reco rded and should be checked when Yes and No are not 
applicable. 
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� Concentrate the chart review process around t he time window of 24 ho urs prior and 
24 hours after transfusion of study unit. Please co mplete respiratory status within six 
hours of completion of the transfusion. 

Estimate FiO2 as follows, if patient is receiving oxygen by nasal cannula or mask. 

Room air: 0.21 1 Liter of O2: 0.23 2 Liters of O2: 0.25 3 Liters of O2: 0.27 
4 Liters of O2: 0.30 5 Liters of O2: 0.35 6, 7 Liters of O2: 0.40 8, 9, 10 Liters of O2: .49 

If receiving oxygen therapy with mechanical ventilation, use percent oxygen recorded 
on the patient’s respiratory care data. Review ventilator data to fi nd FiO2 value (e.g., 
405 oxygen administration equals a FiO2 of 0.4). 

� Respiratory Status: If the answer to all of the respir atory status items is “NO” then 
stop data collection now. Record completion of Extended Form in SMS. Mark Power 
Point Summary as “Not Applicable” in SMS. 

Section F: Patient History & Clinical Findings 

� NR stands for Not Reco rded and should be checked when Yes and No are not 
applicable. 

� For those applicable include a Start and Resolve Date (MM/DD/YYYY) 

� NO 1: Acute CNS Injury (within 7 days before Tx) 

Note 3: The types of CNS injuries include sub arachnoid hemorrhage, subdural 
hematoma, closed head injury and stroke. In clude only if the injury occurred within 
seven days prior to the study unit transfusion. 

� NO 2: Acute Renal Failure (within 7 days before Tx) 

Note 4: If noted in medical records, or if <500 m L urine output in 24 hours or new 
elevated creatinine of >1.5 mg/dL. 

� NO 3: Aspiration 

Note 5: Select “yes” if aspiration event was witnessed and documented in the medical 
record. Select “no” if aspiration was suspected but not witnessed. 

� NO 9: Hx of chronic alcohol abuse 

Note 6: Greater than 3 drinks on 5 or more days a week for males; greater than 2
	
drinks on 5 or more days a week for females or if documented in medical record. 
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� NO 10: Hx of chronic renal failure 

Note 7: Chronic creatinine >1.5 mg/dL. 

� NO 11: Congestive heart failure during current admission (within 7 days before Tx) 

Note 8: Select “yes” if medical record indicates history of CHF or CHF present before 
transfusion during current ad mission. Select “Yes” if echocardiogram shows ejection 
fraction less than 40% or shows diastolic dysfunction or if there is cardiomegaly on 
chest x-ray. 

� NO 13: Hx of diabetes mellitus 

Note 9: Diabetes can be either type I (insulin-de pendent) or t ype-II (non-insulin-
dependent). 

� NO 14: DIC during current admission (within 7 days before Tx) 

Note 10: Select “yes” if MD note indicates presence of DIC or if platelet count 
<100,000/uL + fibrin degradation pr oducts or if platelet co unt <100,000/uL + 
fibrinogen concentration <100 mg/dL. 

� NO 23: Lung contusion during current adm ission (if diagnosis made within 48 hrs 
before reaction) 

Note 11: Select “yes” if patient has lung infiltrate/s on chest x-ray within 8 hours of 
admission to the emergency room and has evidence of blunt trauma to the chest noted 
in medical record or has rib fracture/s or was involved in motor vehicle accident. 

� NO 28: Acute pancreatitis during current admission (within 7 days before Tx) 

Note 12: Select “yes” if within 7 days before transfusion. 

� NO 32: Hx of severe liver disease 

Note 13: If medical record indicate any one or more of the following: biops y proven 
cirrhosis, portal hypertension, or past episodes of upper GI ble eding attributed to 
portal hypertension, prior episodes of liver failure/enechalopathy/coma. 

� NO 33: Upper airway obstruction during current adm ission (within 4 8 hrs before 
reaction) 

Note 14: If patient received any RBC transf usion for drop in hem oglobin or 
hematocrit, select “yes”. 

Section G: Other Clinical Findings 

� NR stands for Not Reco rded and should be checked when Yes and No and not 
applicable. 

� List of medications: please write in ALL CAPS. 
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� For those applicable include a Value, Date (MM/DD/YYYY) and Time (Military) 

� NO 3: Extubation (within 24 hrs before reaction) 

Note 15: Extubation date/time should be recorded when the extu bation is performed 
and note that this time may occur be yond the 2 4-48 hours after the transfusion. If 
intubation was performed and extubation did not take place (e.g. patien t was 
discharged to a chronic ventilatory care f acility while intubated) , record No. If no 
record exists to determine the date/time of intubation, record NR. 

� NO 6: Fluid balance – Excess fluid 24 hrs before Tx of study unit (mL) 

Note 16: Calculate the excess fluids administered by fluids given (oral or intravenous) 
minus fluid losses (urine, gastric suction, thoracic or abdominal drainage) in 24 hours 
prior to the transfusion. Write down the amount of excess fluid in mL. 

� NO 15 & 16: Place an x in the box for the correct procedure and include a  Date 
(MM/DD/YYYY) and Time (military) that the procedure was performed. 

Section H: Pre-Transfusion Events 

� NR stands for Not Reco rded and should be checked when Yes and No are not 
applicable. 

� For those applicable include a Start and Resolve Date (MM/DD/YYYY) 

� NO 3: Pre-transfusion bacterial sepsis within 24 hrs before Tx 

Note 17: Pre-transfusion bacterial sepsis: If MD or nursing note indicates possibility 
of sepsis or a diagnosis o f sepsis; other manifestations include a focus of inf ection 
(e.g. pneumonia, cellulitis, skin lu cer, wound infection); manifestations of 
inflammation (e.g. fever, tachy cardia, tachypnea), and shock (BP less than 90 mmHg 
systolic; sweating, cold clamm y skin). Laboratory test may also show positive blood 
culture. 

� NO 7: Pre-transfusion shock within 24 hrs before study 

Note 18: Pre-transfusion shock: MD or nursi ng note indicating presenc e of shock. 
Manifestations include low systolic BP (<90 mmHg), tachycardia, cold clammy skin, 
distal extremity cyanosis, low urine output, mental confusion or somnolence. 

� NO 9: Ratio of SpO2/FiO2 <315 within 6 hrs prior to Tx 

Note 19: Calculate ratio b y dividing the percent saturation of ox ygen on pulse oxy 
(SO2) by FiO2 (calculate FiO2 as follows: room air = 0.21; one liter oxygen = 0.23; 2 
liters = 0.25; 3 liters = 0.27; 4 liters = 0.3, 5 liters = 0.35; 6 & 7 l iters = 0.4; and 8-10 
liters = 0.49. Exam ple: If oxygen saturation is 90% on 4 liters of oxy gen by face 
mask, then the ratio is 90/0.3 = 300. 
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� NO 10: Pre-transfusion arterial blood gases within 6 hrs prior to Tx showing 
pO2/FiO2 <300 mmHg 

Note 20: PF ratio. Calculate by dividing the pO2 (on arterial blood gases) by FiO2 
(flow rate of ox ygen in d ecimal of 1.0, e.g., 40% FiO2 = 0.4). Exam ple: Someone 
with pO2 of 120 receiving 40% oxygen, the PF ratio is 120 ÷ 0.4 = 300. 

Section I: Vital Signs After Transfusion Reaction 

� Record 3 vital signs that were 6-8 hours apart. Leave blank if no t ransfusion reaction 
is noted in the medical record or reported to the blood bank. 

� Record the Date (MM/DD/YYYY), Time (military), BP (mmHg), Pulse/Min, 
Resp/Min and Temp (degree F). 

Note 21: The definition of when the reaction occurred is the earliest time at which one 
or more of the following events were noted: pO2/ FiO2 <300; SO2/FiO2 <315, and 
pulmonary edema on chest x-ray. 

Section J: Post Transfusion Events 

� NR stands for Not Reco rded and should be checked when Yes and No and not 
applicable. 

� NO 24: Post-transfusion peripheral pitting edema detected within 24 hrs. 

Note 22: Information needed requires reviewi ng medical records for a longer time 
interval. 

� NO 27: Post-transfusion, patient required ICU admission within 24 hrs. 

Note 23: If patient already in ICU before transfusion, record NR. 

Section K: Other Blood Components and Fluid Administration 

� Component/Fluid: Record Pre-Tx Amount and Post-Tx Amount: The time frame 
of interest is 24 hours before transfusion of the study unit was started and 24 hours 
after the transfusion of the study unit was completed. 

� Record only if applicable 

Section L: Electrocardiogram Findings 

� Pre-Transfusion EKG Reports 1 – 5: Please write complete reports in box below for 
all EKGs that were done within 2 4 hours prior to study unit transfusion. Please write 
date/time for each r eport. If y ou have acc ess to el ectronic records you can cut and 
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paste into the e-for m. If you prefer to si mply attach the e-report, please reference the 
attachment in the box for EKG Report #1 by printing “EKG REPORT ATTACHED” 

� Post-Transfusion EKG Reports 1 – 5: Please write complete reports in box below 
for all EKGs that were done within 2 4 hours after to study unit transfusion. Please 
write date/time for each report. If you have ac cess to electronic records you can cut 
and paste into the e-form. If you prefer to simply attach the e-report, please reference 
the attachment in the box for EKG Report #1 by printing “EKG REPORT 
ATTACHED” 

Section M: Echocardiogram Findings (M-Mode & 2-D) 

� Pre-Transfusion Echo Reports 1 – 5: Please write complete reports in box below for 
all Echos that were done within 2 4 hours prior to study unit transfusion. Please write 
date/time for each r eport. If y ou have acc ess to el ectronic records you can cut and 
paste into the e-for m. If you prefer to si mply attach the e-report, please reference the 
attachment in the bo x for Echo Report #1 by printing “ECHO REPORT 
ATTACHED” 

� Post-Transfusion Echo Reports 1 – 5: Please write or attach and reference complete 
reports in box below for all Echos that were done within 24 hours after to study unit 
transfusion. Please write data/time for each report. If you have access to el ectronic 
records you can cut and paste into the e-fo rm. If y ou prefer to si mply attach the e-
report, please refer ence the attachment in the box for Echo Report #1 by printing 
“ECHO REPORT ATTACHED” 

Section N: Laboratory Form 

� Look for most recent test results within 24 hrs before and after transfusion 

� Complete Blood Count: For parameter 1-7 record the Date (MM/DD/YYYY), 
Time (military) and Value for Pre and Post-Tx 

� Other Lab Results: For parameter 1-13 record the Date (MM/DD/YYYY), Time 
(military) and Value for Pre and Post-Tx 

Section O: Arterial Blood Gases 

� Pre-Tx: Record within six hours of the study unit transfusion  

� Post-Tx: Record all 3 within the specified time frames. 
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2.4 

You have now completed the blood center portion of the Extended Form. Record 

completion of Extended Form in SMS. Mail ORIGINAL Extended Form to 

Westat. 

Section P: Triage and Review 

� Leave blank. Triage MD will complete this section. 

Mailing Instructions 

When at least 10 com pleted Extended Forms are ready, then batch and m ail via Fed-Ex to 
Westat. 

Mail To: 

Sunitha M. Mathew 

1650 Research Blvd., TB 162 

Rockville, MD 20850 
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3.1 

3. POWERPOINT PRESENTATIONS 


PowerPoint Presentations 

For components that have a fully completed Extended Form (data collected up to Section O) 
prepare a PowerPoint Summary of the major events and timeline. The following section provides detailed 
instructions for the preparation and submission of the presentations.  

3.1.1 Preparing PowerPoint Presentations 

To prepare the summary, use the te mplate provided to you by Westat (<<LAPS-II 
PowerPoint Template.ppt>>); and follow the detailed instructions below for each slide in the presentation. 
The template and six examples have been provided at the end of this chapter. 

3.1.2 LAPS-II Format for PPT. Presentations 

Slide 1 
� Cover Slide 


- Study ID 


- Name of individual preparing presentation 


Slide 2 
� History of Present Illness  

- Age, gender, primary diagnosis, ALI risk factors 

- Procedures/surgery/symptoms promoting the blood transfusion 

- Brief summary of event 

- Current status (e.g. in ICU, remains o n ventilator, febrile/septic, resolution of 
symptoms) 
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Slide 3 
•		 Timeline of Events 

- Blood products administration – timing, number of products 

- Pre and post ABGs, CBCs 

- Pre and post vital signs, FiO2 and delivery, PA results 

- Pre and po st fluid status – I/O, CVP, maintenance fluids, diuretic 
administration, EBL 

- OR times and events (e.g. intubation times, on/off bypass, complications) 

- CXR times and results 

-	 Other events (e.g. aspiration, line place ments, starting of medications such as 
vasopressors, admission to ICU, codes) 

Slide 4 
� Pre-Transfusion CXR image 

Slide 5 
� Official radiology report for CXR #1 

Slide 6 
� Post-transfusion CXR image 

Slide 7 
� Official radiology report for CXR #2 

Slide 8 
� Pertinent lab values/tables including ABGs 

function 

Slide 9: Additional Notes: 

, CBCs, BNP, Tro pins, Lactate, renal
	

� You may want to include additional CXRs to illustrate persistent pulmonary edema or 
resolution 

� If possible, include your radiology reports on the same slide as CXR. 

3.1.3 Recording Completion in SMS 

When PowerPoint presentation is co mplete record completion in SMS (refer to the SMS 
Guide). 
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3.2 	 Submission of PowerPoint slides to the Coordinating Center 

Once the PowerPoint presentation is complete, you will need to: 

� Keep a print copy in the component file folder and; 

� Submit an electronic version to Westat via the FTP site. 


Use the following naming convention for the PowerPoint slides submitted to the Westat. 


� STUDYID_LASTNAME of person preparing summary.ppt 

� e.g. 210-03-10000-8_Mathew.ppt 

3.2.1	 Preparing Zip Files 

Once you have prepared a nd at least 3-4 presentations, zip all pr esentations together in one 
.zip file. Use the following naming convention for the file being submitted to the Westat. 

� STUDYNAME_MMDDYYYY_Lastname of person preparing file.zip 

� e.g. LAPSII_12052008_Matherw.zip 

3.3 	 Uploading PowerPoint Presentations to FTP  

From your internet browser go to or copy and paste the following URL: 

https://securetransfer.westat.com/default.asp 
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Log in using your unique Westat User name and Password supplied to you by Westat 

Select your center from the dropdown menu. 


Upload a password protected zip file by clicking browse and locat ing the desired file(s). Up 
to 5 files may be uploaded at each session. These files will remain on the website for maximum of 7 days 
and only the FTP site administrator at Westat can delete uploaded files prior to the 7 day expiration. 

Click Upload 
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If you have difficulty with either the Login or the file upload, contact Sunitha Mathew 
sunithamathew@westat.com at for assistance. 

To view files that have been uploaded, click “View Log” at the bottom of the page 
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Once files are successfully uploaded, send an email to the following individual Sunitha 
Mathew sunithamathew@westat.com notifying that the files are available to be downloa ded and saved 
on Westat’s secure network. Below you will find an example email which documents the contents of what 
has been uploaded. 

Example Email: 

Dear Sunitha, 

� We are sending the follo wing zip file (s) LAPSII_12052008_Mathew.zip which 
includes PowerPoint Summaries for the following Study ID’s 

210-03-10004-7 

210-03-10003-8 

210-03-10005-8 

210-03-10015-8 


Please do not hesitate to contact us if you have any questions or concerns about this submission. 

Sincerely, 

<<Insert Contact Person & Information>> 
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Example Template 

LAPS-II 

Study ID 

Your Name 

(Person Filling out Form) 

• History of Present Illness 
� <<Insert Text>> 

• Past Medical History 
� <<Insert Text>> 

• Past Surgical History 
� <<Insert Text>> 

• Cardiac History – ECHO results, LVEF, h/o MI/CHF 
� <<Insert Text>> 

• Social History – ETHO, smoking<<Insert Text>> 
� <<Insert Text>> 



Example Template 

• Timeline of Events 
� <<Insert Text>> 

Pre-transfusion CXR 



Example Template 

Official Radiology Report for CXR #1 

Post-transfusion CXR 



Example Template 

Official radiology report for CXR 
#2 

• Pertinent lab values/tables including ABGs, CBCs, 
BNP, Troponins, Lactate, renal function 



Example Template 

Additional Notes 



      
         

       
      

    

 

   
 

   
 

 
   

     
 

   

Example 1		 Example 1
	

220-03-10007-8
	

Mathew 

BUI # 5369013 transfused 12/9/07 @ 1038am 

•		 HPI: 52 y.old male with cirrhosis 2/2 hepatitis C and alcohol was admitted 12/6/07 for increasing 
fluid retention. He developed acute kidney injury and progressive hepatic encephalopathy over the 
course of his hospital stay. 12/9 am noted to have bright red blood per rectum, so he was 
transferred to ICU for hemodynamic monitoring and anticipated endoscopy. 

•		 PMH 
1. End-stage liver disease secondary to hepatitis C and alcohol 
2. current encephalopathy 
3. portal hypertension 
4. current ascites 
5. history of GI bleeds 
6. hepatocellular carcinoma s/p TACE 8/07 
7. coronary disease s/p stenting in 2006 
8. nephrolithiasis 
9. peptic ulcer disease 
10. distant history of TB 

He is a smoker and alcohol user.
	
He is methadone dependent.
	
He is not listed for liver transplantation due to his opioid dependence.
	

Example 1 1 



   
  

      

 

 

  

 

Example 1		 Example 1
	

Timeline 12/9/07 

•		 0725 3 days after being admitted for increasing fluid retention, abdominal pain, SOB, 
unable to walk, and chronic anemia he was noted to have AMS (likely 2/2 hepatic 
encephalopathy and worsened by meds) and rectal bleeding of 500cc and rise in 
serum creatinine (2.0). BUN 31, WBC 3.5, plats 61. VS: 122/59 88 26 100% RA 

•		 0830 transferred to ICU for hemodynamic monitoring and endoscopy 
VS: 115/55 87 28 99% RA   T 36.5 

•		 1030 intubated, 1.0 L 02 for endoscopy to be done later. Breath sounds sl.coarse. 
VS: 120/60 89 23. 

•		 1038-1245 transfused FFP and PRBC. VS: 141/73 104 25  T 36.4 
•		 1300 CXR: low lung volumes with perihilar density suggests pulmonary edema 
•		 1400-1600 BP trending low 80-90/50, more blood products ordered. 

ABG: 7.31/97/33 on 0.60L 
•		 2000 EGD done (result: negative), colonscopy done (result: bleeding diverticulum) 
•		 2300 CVP 18, BP 80-90/40-50s HR 60s Temp 35.1 
•		 24 hour I/O (12/9 8am-12/10 6am) 9859cc in/1640 out, fluid balance +8219. 

Pre Transfusion CXR Report 12/5/07 @2319 

Example 1 2 



    

Example 1 Example 1
	

Pre-transfusion CXR 12/5/07 @ 23:19 

Post tranfusion CXR#1  Report 12/9/07 @ 1140am 

Example 1
	 3 



  

    

Example 1 Example 1
	

Post transfusion CXR Report #1    12/9/07 @ 1140am 

Post transfusion CXR #2 Report    12/9/07 @ 1313 

Example 1
	 4 



     

Example 1 Example 1
	

Post transfusion CXR #2   12/9/07 @ 1313 

Example 1
	 5 



 
 

 
 

 

 

 
 

 

 

   

 

 

  
 

 
 
 
 

 

Leukocyte Antibodies Prevalence Study - Phase II 
Study Management System (SMS) Guide 

LAPS II SMS URL and login Information: 

URL: WWW.LAPSII-SMS.ORG. Blood center login information will be provided by 
Westat to users via email. 

LAPS II Login Screen:
	

Home Page: 


From the home page the user can navigate to other pages by clicking on one of the three tabs that exist 
at the top of this page: Home which shows this home page, Study Component which allows for screening 
form data entry and data collection activities tracking and Reports to help review and manage the blood 
center data collection activities. 
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Study Component/Search: 


The first screen under Study Component is the search screen.  A user can enter a specific BUI, StudyID 
or Hospital to filter the list of possible components to work.  Study ID labels can be scanned. Click on the 
Search button to bring up the full list of components associated with the blood center. 

The resulting grid of components will appear if the search criteria are met.  Simply clicking search without 
entering a BUI or study ID will bring up the grid with all components.  Any activities that the user can 
perform on each component have a highlighted hyperlink. The user can click on the hyperlink to get to 
the data entry screens.  Click on the Add StudyID hyperlink to initiate new components to work and ente r 
study ID.  Once a component has been initiated, the blood center has the ability to enter the Screener to 
input data or Collection Results to track the activities the blood center must complete for each 
component. 

To get a report of the grid, click on the print button at the bottom of the grid and the report will be 
generated. If the user wants this report for just one hospital, go to component search screen and enter 
hospital name and click search.  The grid for all components at the hospital will appear which you can 
print using the print button. 
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Add/Edit StudyID 


To initiate a new component and enter a StuydID, click on the highlighted hyperlink 
Add StudyID: 

StudyIDs will be pre-generated for 
each blood center and labels will 
be provided. When a new 
component is initiated click on 
Add/Edit Study ID field and enter 
or scan the Study ID into the Study 
ID field. BUI, DonorID, Component 
Type and Distribution Date are 
pre-loaded fields and display only 
on this screen.  Click on Save. 
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Enter Screener: 


Once the StudyID has been added, the Screener hyperlink is activated.  Click on the hyperlink to enter 
the Screener data entry screens. 

Click on the tabs to get into each form.  The component information is displayed at the top of the screen. 
The Screening Form contains 3 data entry screens: Tx Service Form, Hospital Form and PI Review Form. 


TX Service Form 

Note that dates are in mm/dd/yyyy format and time is military time.  Use the Save button to save data and 
stay on the screen, Cancel button to cancel out of the screen without saving and Save and Exit to save 
and exit back to the home page.  Make sure that when entering a complete screening form, you save 
data entered in each tab before you move to the next tab. 
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Hospital Form: 
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PI Review Form: 


Note the reset button on the bottom, to clear out the radio buttons on the screen. 


Data Collection Results 

Choose option from dropdown menu and save when complete. 

Note: that after selection of the outcome, the outcome date is automatically populated with today’s date 

but can be modified by the user if necessary. 
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Reports 


BC Activity Report: 

Two reports are available for the blood 
centers. Click on the hyperlink to run the 
report. The report will pop into Adobe for 
viewing and printing. 

Activity Count Report: 


Logout and Help:  

To log out of the system click on LogOut.  User’s guide can be found under Help  
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LEUKOCYTE ANTIBODIES PREVALENCE STUDY – PHASE II 


SCREENING FORM COVER PAGE 


STUDY ID LABEL
	

PATIENT NAME: 
(Last, First, MI) 

BIRTHDATE: [MM/DD/YY]  

MED REC #: 

[KEEP COVER PAGE AT THE HOSPITAL]
	

Screening Form V12 1126008       Page 1 of 4 



 

 

 

 

            

       

                  

                

  
      

                 

                          

      NO  

      

 
               

 

 

 

 

        

    

            

                 

     

NO 

NO 

   

            

            
              

            

 

LEUKOCYTE ANTIBODIES PREVALENCE STUDY – PHASE II 

STUDY ID LABEL SCREENING FORM 

SECTION A: Hospital Tx SERVICE FORM [completed by hospital Tx service staff] 
DATE: COMPLETED BY: 

HOSPITAL: 

BUI#: TYPE OF COMP: Tx UNIT #: 

DATE  OF  ISSUE:  TIME OF ISSUE: 
(Military Time) 

SERVICE ISSUED TO (Record if information is available. See Note 1): 
(Med, Surg, Ob/Gyn, Heme/Onc, OutPt, OR, ICU, Recovery, etc.) 

PATIENT GENDER: MALE FEMALE 

PATIENT AB0/RH: 
(Check one) 

O+ O- A+ A- B+ B- AB+ AB-

Tx REACTION: YES 

TYPE OF REACTION 
(Describe): 

SECTION B: HOSPITAL FORM [completed by Med Tech/ Coordinator]
	
DATE:  ABSTRACTED  BY:  

SOURCE OF INFORMATION: 

ELECTRONIC RADIOLOGY REPORTS DATABASE 

ELECTRONIC MEDICAL RECORDS INCLUDING RADIOLOGY REPORTS 

PAPER MEDICAL RECORDS 

OTHER  (SPECIFY)  

DATE TIME (Military Time. See Note 2.) 

PRE Tx CHEST X-RAY 
(Within 24 hrs before issue of 
product. If yes, record date & 
time of up to 3 X-rays) 

YES 

POST Tx CHEST X-RAY 
(Within 24 hrs after issue of 
product. If yes, record date & 
time of up to 3 X-rays) 

YES 

Screening Form V12 1126008       Page 2 of 4 



 

 

 

 

 

       

       

       

       

       

       

       

       

       

       

 

 

 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCHARGE DIAGNOSIS 
(Only if ICD9 codes are electronically 
available): 
List up to 10 ICD-codes 

ICD CODE 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

If NO post transfusion chest X-ray within 24 hrs of issue of blood product 

then end now 


PRE TRANSFUSION CHEST X-RAY REPORT: (Please write complete report. If more than one, 
include all reports.) 

Screening Form V12 1126008       Page 3 of 4 



 

 

 

 

 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

               

                                          

                                            

             

NO DK YES NO DK YES NO DK 

SENING PULMONARY EDEMA 

NO DK 

NEW PULMONARY EDEMA 

YES NO DK 

COMMENDATION: Proceed with extended chart review? YES NO 

 

      
 

 

  
 

 

 
  

 

POST TRANSFUSION CHEST X-RAY REPORT: (Please write complete report. If more than one, 
include all reports) 

SECTION C: PI REVIEW FORM [completed by PI or designee nurse/MD] 

DATE  OF  REVIEW:  REVIEWED 

BY: 

BILATERAL LUNG INFILTRATES 

YES 

PULMONARY EDEMA ARDS 

WOR

YES 

PI RE

COMMENTS: 

If NO extended chart review required then end now 

ENTER FORM DATA IN SMS. DO NOT ENTER DATA SHADED IN YELLOW. 


NOTES: 
1.		 Service to which the product was issued from the blood bank may not always be available. For 

those products issued to the operating room (OR) or the recovery room, note that the issue time 
may differ significantly from the transfusion time since these locations may have temporary 
storage facility. 

2.		 Record the date and time which is nearest to the time of study unit transfusion if there is more 
than one chest X-ray taken within 24 hrs prior and 24 hrs after the study unit transfusion. 

Screening Form V12 1126008 	      Page 4 of 4 



Page 1 of 23

    
 
                   

 
 

 

  

 

  

 
      

       
    

Page 1 of 23Page 1 of 2ge 1 of 23

 

   

     

  

    

   

     

       

(when available) 

DESCRIPTIVE DIAGNOSIS ICD-9 CODE 

TIME (military) 

/ / 
/ / 

/ / 
/ / 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

(mm/dd/yyyy) 

DISCHARGE DIAGNOSIS List up to 10 
diagnosis.  List ICD codes if available in the record.  Collect 
only if NOT previously collected in Screening Form. 

 LEUKOCYTE ANTIBODIES PREVALENCE STUDY - PHASE II

12986 

EXTENDED DATA COLLECTION FORM 

Please refer to clinical information from daily chart notes, laboratory
 
test results, radiology reports, echocardiogram reports, discharge
 
summary, nursing notes, blood bank issue and transfusion forms and
 
other chart records to complete this form.
 
All dates are formatted mm/dd/yyyy. 

STUDY ID LABEL 

/ /DATE: ABSTRACTED BY: 

OTHER  SPECIFY: 

ELECTRONIC RADIOLOGY REPORTS DATABASE 

ELECTRONIC MEDICAL RECORDS INCLUDING RADIOLOGY REPORTS 

PAPER MEDICAL RECORDS 

Stop data collection 
IS THERE DOCUMENTED EVIDENCE THAT INDEX 
BLOOD PRODUCT WAS NOT TRANSFUSED? 

BUI # 

YES 

SOURCE OF INFORMATION: (Check all that apply) 

Continue 
NO 

PaPage 1 of 233 



  
    

  

    
   

            

 
 

  

  

 

 

 

 
      

 

RACE / ETH 

AGE 

WEIGHT 

12986 

GENDER 

HEIGHT FT 

MALE FEMALE YEARS 

LBS KG IN or CM

W B H A Other 

ABO/Rh 

TYPE OF REACTION: 
(Describe) (See Note 2) 

DATE OF Tx: TIME OF Tx: 
(military) 

_ 
+ 

BUI # BUI # 

LIST BUI numbers of all involved products and their ABO/Rh type (within 6 hours prior to the onset of reaction): 

ABO/Rh 

TEMP (degree F) RESP/MIN PULSE/MIN BP (mm Hg) 
VITAL SIGNS 
(See Note 1) 

AT COMPLETION OF Tx: 

BEFORE Tx: 

1/2 HR DURING: 

1 HR DURING: 

2 HR DURING: 

Tx REACTION: 
(Within 6 hrs of completion of unit) 

YES NO YES NOREPORTED TO 
BLOOD BANK: 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

/ /
(mm/dd/yyyy) 

. 

. 

. 

. 

. 

/ 

/ 

/ 

/ 

/ 
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RESPIRATORY STATUS YES NO NR 

12986 

Concentrate the chart review process around the time window of 24 hours prior and 24 hours after 
transfusion of study unit. Please complete respiratory status within six hours of completion of the 
transfusion.

 Estimate FiO  2 as follows, if patient is receiving oxygen by nasal cannula or mask. 

Room air: 0.21 1 Liter of O : 0.23 2 2 Liters of O : 0.252 3 Liters of O : 0.272 

4 Liters of O : 0.302 5 Liters of O : 0.35 2 6, 7 Liters of O : 0.402 8, 9, 10 Liters of O : 0.492 

If receiving oxygen therapy with mechanical ventilation, use percent oxygen recorded on the patient's 
respiratory care data.  Review ventilator data to find FiO  2  value (eg. 405 oxygen administration equals 
a FiO 2 of 0.4). 

Oxygen saturation (SpO  ) less than 90% by pulse oxymetry without oxygen 2 
therapy? 

Oxygen saturation (SpO2   ) less than 90% by pulse oxymetry while receiving 
oxygen therapy 

Ratio of SpO / FiO < 315 2 2 

Ratio of PaO / FiO < 300 (PaO = oxygen saturation on arterial blood gas 2 2 2 
analysis) 

If answer to ANY of the above respiratory status items is YES then further chart review 
is required. If answer to ALL of the above respiratory status items is NO then stop now 
and send original form to Westat. 
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NO. ITEM YES NO NR   START DATE 
(If applicable)

 RESOLVE  DATE 
(If applicable) 

NOTES 

Acute CNS Injury (within 7 days 
before Tx) 

/ / / / Note 3 

Acute renal failure (within 7 days 
before TX) 

/ / / / Note 4 

Aspiration / / / / Note 5 

Bone marrow stem cell transplant in 
past 12 months 

Burn as an admitting diagnosis (if 
within 48 hrs before reaction) 
Cancer or recent (within 1 month) 
chemotherapy 
Cardiac bypass during current 
admission (within 48 hrs before 
reaction) 
Cardiac ischemia during current 
admission (within 7 days before Tx) 

Hx of chronic alcohol abuse Note 6 

Hx of chronic renal failure Note 7 

Congestive heart failure during current
admission (within 7 days before Tx) Note 8 

Hx of coronary artery disease 

Hx of diabetes mellitus Note 9 

DIC during current admission (within 7
days before Tx) 

/ / / / Note 10 

Drug overdose as admitting diagnosis 
(within 48 hrs before reaction) 
Exposure to high altitude as admitting 
diagnosis (within 48 hrs before 
reaction) 

Heat stroke as admitting diagnosis 
(within 48 hrs before reaction) 
Hemorrhagic shock during current 
admission (within 48 hrs before 
reaction) 

High INR (>3.0) during current 
admission (within 7 days before Tx) 

Hx of immunosuppression 

Just underwent surgery (within 48 
hours) 

/ / / / 
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/ /

/ /

/ /

/ /
    

   
 

/ / 

 

 

ITEM 

Symptomatic anemia during current admission 
(within 48 hrs before reaction) 

Rapid resolution of lung infiltrates on chest x-ray 

Lung contusion during current admission (if 
diagnosis made within 48 hrs before reaction) 

NO. NOTES 

22 

NOYES NR 

23 

24 

25 

26 

2727 

28 

29 

30 

31 

32 

33 

34 

Hx of leukemia or lymphoma 

Lung radiation in previous six months 

Multiple fractures during current admission 
(within 7 days before Tx) 

Near drowning as reason for admission 
(within 48 hrs before reaction) 

Hx of chronic obstructive lung disease 

Acute pancreatis during current admission (within 
7 days before Tx) 

Receiving amiodarone during current admission 
(within 48 hrs before reaction) 

Hx of restrictive lung disease 

Hx of severe liver disease 

Upper airway obstruction during current admission 
(within 48 hrs before reaction) 

Note 11 

Note 12 

If within 6 hrs with diuresis/dialysis 

Note 13 

Note 14 

12986 

      DATE TIME YES NO NR VALUE NOTES NO. ITEM (mm/dd/yyyy) (military) 
Dialysis within 7 days 
before the study unit Tx 
(Hemo or Peritoneal) 

1 

Dialysis within 7 days after 
the study unit Tx (Hemo 
or Peritoneal) 

2 

Extubation (within 24 hrs 
before reaction) 

3 

/ / 

/ / 

/ / Note 15 

4a 

4b 

5a 

5b 

FiO (highest value) in 24
 2
 
hrs before Tx of study unit
 
(liters per minute)
 
FiO (highest value) in 24
 2
 
hrs before Tx of study unit
 
(fraction of one)
 
FiO (highest value in 24
 2
 
hrs after Tx of study unit
 
(liters per minute)
 
FiO (highest value in 24
 2
 
hrs after Tx of study unit 
(fraction of one) 
Fluid balance - Excess fluid
24 hrs before Tx of study 
unit (mL) 

 

 

 

 Note 16
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Intubation within 24 hrs 
before Tx of study unit 
(If YES answer a-d) 

7 

Intubation within 24 hrs 
after Tx of study unit 
(If YES answer a-d) 

8 

Invasive procedure: 
Central line placement 
within 24 hrs before Tx 

9 

Invasive procedure: Liver 
biopsy 

10 

Invasive procedure: 
Lumbar puncture (within 
24 hrs before Tx) 

11 

Invasive procedure: Other 
(within 24 hrs before Tx) 
Specify: 12 

13 
Mechanical ventilation 
within 24 hrs before study 
unit Tx 

/ / 

/ / 

/ / 

/ / 

/ / 

/ / 

/ / 

NO. ITEM YES NO NR VALUE
      DATE 
(mm/dd/yyyy) (military) 

TIME 
NOTES 

7a 

7b 

7c 

7d 

Tidal volume (mm) / / 

Peak airway pressure 
(mm Hg) 

Plateau airway pressure 
(mm Hg) 
PEEP (Peak End Expiratory 
Pressure) (mm Hg) 

/ / 

/ / 

/ / 

8a Tidal volume (mm) 

8b 
Peak airway pressure 
(mm Hg) 

8c 
Plateau airway pressure 
(mm Hg) 

8d 
PEEP (Peak End Expiratory 
Pressure) (mm Hg) 

/ / 

/ / 

/ / 

/ / 

List all medications given to the patient within 24 hrs prior to transfusion: 

14 

1. 

2. 

3. 

4. 8. 

5. 

6. 

7. 

9. 

10. 

11. 

12. 

12986 
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NO. ITEM 

Oxygen administration 
method within 24 hrs 
before Tx of study unit 

15 

PROCEDURE 

Nasal 
Cannula 

Face 
CPAP 
Intubation 
Other 

TIME NOTES (military) 

16 
Oxygen administration 
method within 24 hrs 
after Tx of study unit 

/ / 

/ / 

Nasal 
Cannula 

Face 
CPAP 
Intubation 
Other

      DATE 
(mm/dd/yyyy) 

12986 
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NO.
 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
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  START DATE  RESOLVE  DATE ITEM YES NO NR NOTES 
(If applicable) (If applicable) 

Pre-transfusion fever within 24 hrs before Tx 
/ / / /(temp above 100.4F or 38C)
 

Pre-transfusion chills without fever within 24 hrs
 / / / /before Tx 
Pre-transfusion bacterial sepsis within 24 hrs 

Note 17 / / / /before Tx 

Pre-transfusion shortness of breath/dyspnea / / / /within 24 hrs before study unit Tx 
Pre-transfusion hypotension (systolic BP <90 

/ / / /mmHg) within 24 hrs before study unit Tx 
Pre-transfusion hypertension (systolic BP >140 / / / /mmHg) within 24 hrs before study unit Tx 
Pre-transfusion shock within 24 hrs before 

Note 18 / / / /study unit Tx 
Pre-transfusion O 2 sat <90% on pulse oxymetry 
(SpO ) with or without O administration within 6 2 2 
hrs before Tx 
Ratio of SpO / FiO <315 within 6 hrs prior to Tx Note 19 2 2 

Pre-transfusion arterial blood gases within 6 hrs Note 20 
prior to Tx showing pO / FiO <300 mm Hg 2 2 

Pre-transfusion lung auscultation reveals 
rales(crackles) within 24 hrs before study unit Tx 
Pre-transfusion lung auscultation reveals 
rhonchi within 24 hrs before study unit Tx 
Pre-transfusion elevated jugular venous 
pressure within 24 hrs before study unit Tx 

Pre-transfusion hepatojugular reflux detected 
within 24 hrs before study unit Tx 

Pre-transfusion cyanosis 
Pre-transfusion central venous catheter 
measured elevated central venous pressure 
(>8 mm Hg) within 6 hrs before Tx 
Pre-transfusion central catheter measured 
elevated pulmonary artery wedge pressure 
(>20 mm Hg) within 6 hrs before Tx 
Pre-transfusion peripheral pitting edema 
detected within 24 hrs before study unit Tx 

From MR 
Pre-transfusion diagnosis with ARDS within 24 or chest 

X-ray hrs before study unit Tx 
report 

Pre-transfusion, patient required ICU admission 
within 23 hrs before study unit Tx 

Pre-transfusion, required vasopressures to 
support blood pressure within 24 hrs before 
study unit Tx (e.g., dopamine, norepinephrine, 
epinephrine) 
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Post-transfusion lung auscultation reveals rales(crackles) within 
24 hrs 

Post-transfusion hypotension (systolic BP <90 mmHg) within 6 hrs 

Delayed hemolytic transfusion reaction within 7 days 

Post-transfusion chills within 6 hrs without fever 

Post-transfusion elevated jugular venous pressure within 6 hrs 

Post transfusion ratio of SpO  / FiO  <315 within 6 hrs 

NO. ITEM 

Post-transfusion fever (temp above 100.4F or 38C) within 6 hrs 

Acute hemolytic transfusion reactions within 24 hrs 

Minor allergic (skin rash) within 6 hrs 

Severe allergic (anaphylactic) within 6 hrs 

Post-transfusion bacterial sepsis within 24 hrs 

Cardiac/fluid overload or congestive heart failure within 6 hrs 

Post-transfusion shortness of breath/dyspnea within 6 hrs 

Post-transfusion shock 

Post-transfusion O  sat <90% on pulse oxymetry (SpO ) with or 
without O administration within 6 hrs 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Post-transfusion hypertension (systolic BP >140 mmHg) within 6 hrs 

14 

15 

16 

17 

18 

19 

Post-transfusion arterial blood gases within 6 hours after completion 
of transfusion showing pO / FiO <300 mm Hg 

Post-transfusion lung auscultation reveals rhonchi within 24 hrs 

Post-transfusion hepatojugular refluz detected within 6 hrs 

NOTES YES NO NR

2 
2 

2 

2 2 

2 2 

12986 

Record 3 vital signs that were 6 - 8 hours apart. Leave blank if no transfusion reaction is noted 
in the medical record or reported to the blood bank. 

VITAL SIGNS AFTER TRANSFUSION REACTION: (Note 21) 

NO.       DATE 
(mm/dd/yyyy) 

  TIME 
(military) 

BP 
(mmHg) 

PULSE/
   MIN 

RESP/
  MIN 

TEMP 
(degree F) 

1. / / / . 
2. / / / . 
3. / / / . 
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NO. ITEM YES NO NR NOTES 

20 Post-tranfusion cyanosis within 6 hrs 

21 
Post-transfusion central venous catheter measured elevated 
central venous pressure (>8 mm Hg) within 6 hrs

22 
Post-transfusion central catheter measured elevated pulmonary 
artery wedge pressure (>20 mm Hg) within 6 hrs 

23 Post-transfusion peripheral pitting edema detected within 24 hrs 

24 Post-transfusion, was there a loss of 4.5 kg weight in 72 hours 
after diuretic treatment Note 22 

25 Clinically suspect TRALI within 6 hrs 

26 Post-transfusion, diagnosis of ARDS within 24 hrs 

27 Post-transfusion, patient required ICU admission within 24 hrs Note 23 

28 
Post-transfusion, required vasopressures to support blood 
pressure within 24 hrs (e.g., dopamine, norepinephrine, 
epinephrine) 

29 Rapid resolution of lung infiltrates on chest X-ray after diuresis 
or dialysis within 6 hrs 

NO. COMPONENT/FLUID
    PRE-Tx AMOUNT 
(24 hour before Tx of the
   study unit started)
  Record if applicable 

    POST-Tx AMOUNT
  (24 hour after Tx of the 

study unit finished) 
Record if applicable 

1 RED BLOOD CELLS (No. of Units) 

2 PLATELETS, WHOLE BLOOD (No. of units) 

3 PLATELETS, APHERESIS (No. of Units) 

4 PLASMA (No. of Units) 

5 
CYSTALLOIDS - Normal saline, Half normal 
saline, D5W, D5/Half Normal saline, 
Lactated Ringer's solution (mL) 

6 COLLOIDS - albumin, plasma protein 
fraction or PPF (ML) 

7 Urine output (mL) 

8 Gastric tube output (mL) 

9 Surgical drain output (mL) 

10 Fluid balance - Excess fluid (mL) 
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PRE-TRANSFUSION EKG REPORT #1 (Please write complete reports in box below for all EKGs that were 
done within 24 hours prior to study unit transfusion.  Please write date/time for each report.) 

            
   

PRE-TRANSFUSION EKG REPORT #2 (Please write complete reports in box below for all EKGs that were 
done within 24 hours prior to study unit transfusion. Please write date/time for each report.) 

12986 
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PRE-TRANSFUSION EKG REPORT #3 (Please write complete reports in box below for all EKGs that were 
done within 24 hours prior to study unit transfusion.  Please write date/time for each report.) 

PRE-TRANSFUSION EKG REPORT #4 (Please write complete reports in box below for all EKGs that were 
done within 24 hours prior to study unit transfusion. Please write date/time for each report.) 
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PRE-TRANSFUSION EKG REPORT #5 (Please write complete reports in box below for all EKGs that were 
done within 24 hours prior to study unit transfusion.  Please write date/time for each report.) 

POST-TRANSFUSION EKG REPORT #1 (Please write complete reports in box below for all EKGs that were 
done within 24 hours after to study unit transfusion.  Please write date/time for each report.) 
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POST-TRANSFUSION EKG REPORT #2 (Please write complete reports in box below for all EKGs that were 
done within 24 hours after to study unit transfusion. Please write date/time for each report.) 

12986 

POST-TRANSFUSION EKG REPORT #3 (Please write complete reports in box below for all EKGs that were 
done within 24 hours after to study unit transfusion.  Please write date/time for each report.) 
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POST-TRANSFUSION EKG REPORT #4 (Please write complete reports in box below for all EKGs that were 
done within 24 hours after to study unit transfusion. Please write date/time for each report.) 

POST-TRANSFUSION EKG REPORT #5 (Please write complete reports in box below for all EKGs that were 
done within 24 hours after to study unit transfusion.  Please write date/time for each report.) 
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PRE-TRANSFUSION ECHO REPORT #1 (Please write complete reports in box below for all ECHOs that were 
done within 24 hours prior to study unit transfusion.  Please write date/time for each report.) 

12986 

PRE-TRANSFUSION ECHO REPORT #2 (Please write complete reports in box below for all ECHOs that were 
done within 24 hours prior to study unit transfusion.  Please write date/time for each report.) 
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PRE-TRANSFUSION ECHO REPORT #3 (Please write complete reports in box below for all ECHOs that were 
done within 24 hours prior to study unit transfusion.  Please write date/time for each report.) 

12986 

PRE-TRANSFUSION ECHO REPORT #4 (Please write complete reports in box below for all ECHOs that were 
done within 24 hours prior to study unit transfusion.  Please write date/time for each report.) 
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PRE-TRANSFUSION ECHO REPORT #5 (Please write complete reports in box below for all ECHOs that were 
done within 24 hours prior to study unit transfusion.  Please write date/time for each report.) 

12986 

POST-TRANSFUSION ECHO REPORT #1 (Please write complete reports in box below for all ECHOs that 
were done within 24 hours after to study unit transfusion. Please write date/time for each report.) 
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POST-TRANSFUSION ECHO REPORT #2 (Please write complete reports in box below for all ECHOs that 
were done within 24 hours after to study unit transfusion.  Please write date/time for each report.) 

12986 

POST-TRANSFUSION ECHO REPORT #3 (Please write complete reports in box below for all ECHOs that 
were done within 24 hours after to study unit transfusion. Please write date/time for each report.) 
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POST-TRANSFUSION ECHO REPORT #4 (Please write complete reports in box below for all ECHOs that 
were done within 24 hours after to study unit transfusion.  Please write date/time for each report.) 

POST-TRANSFUSION ECHO REPORT #5 (Please write complete reports in box below for all ECHOs that 
were done within 24 hours after to study unit transfusion. Please write date/time for each report.) 
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                         PRE-Tx                         POST-Tx 
    (Most recent within 24 hrs.    Record if applicable)     (Most recent within 24 hrs.    Record if applicable) 

NO. PARAMETER       DATE   TIME       DATE   TIME 
VALUE VALUE (mm/dd/yyyy) (military) (mm/dd/yyyy) (military) 

1  Hemoglobin  gm/dL / / . / / .
2  Hematocrit (%) / / . / / . 
3    Total WBC x       /u L / / . / / . 
4 Monocytes (%) / / / / 

5  Neutrophil (%) / / / / 

6  Lymphocyte (%) / / / / 

7    Platelet count x     /uL / / / / 

                         PRE-Tx                         POST-Tx 
    (Most recent within 24 hrs..    Record if applicable)      (Most recent within 24 hrs.    Record if applicable) 

NO. PARAMETER       DATE   TIME       DATE   TIME 
VALUE VALUE (mm/dd/yyyy) (military) (mm/dd/yyyy) (military) 

1  BUN (mg/dL) / / / /

2 Creatinine (mg/dL) / / . / / . 
3 CK (IU/L) / / / / 

4  CK-MB (IU/L) / / . / / . 
5   Troponin I (IU/L) / / . / / . 
6 K (mEq/L) / / . / / . 
7  Na (mEq/L) / / / / 

 B-type natriuretic 
8 / / . / / . peptide (pg/mL) 

Fibrinogen level 9 / / / / (mg/dL) 
Fibrinogen 

10 degradation products / / / / 
  (FDP in ug/mL) 

Fibrin d-dimers 11 / / / / (ng/mL) 
 Total Bilirubin 12 / / . / / .(mg/dL) 

 Serum Lactate 13 / / . / / .(mmol/L) 
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COMPLETE  BLOOD  COUNT
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DIAGNOSIS OF MODERATE TO 
SEVERE TACO 
(only if clear evidence present) 

EXPERT REVIEW REQUIRED 

DIGITAL CXR IMAGES AVAILABLE? 

                  POST-Tx
    Closest to time of reaction 
(Not more than 11 hrs and 59 min

   after completion of Tx)

                   POST-Tx 
(Earliest between 12 hrs and 23 hrs 

& 59 min after completion of Tx)

                  POST-Tx 
(Earliest between 24 hrs and 35 hrs
   & 59 min after completion of Tx)

                  PRE-Tx 
(Most recent within 6 hrs) / / 

      DATE 
(mm/dd/yyyy)

/ / 

/ / 

/ / 

 PaO

. 

   TIME 
(military) 

. 

. 

. 

L/min fraction of 1 

2 
2 

FiO 
 PaCO 2 

.

pH

. 

. 

. 

NOYES 

YES NO 

YES NO 

**** END **** 

NOTES 

Note 1: All post-transfusion vital signs may not have been recorded.  Complete those that are in the medical 
record. 

Note 2: Describe the type of reaction.  Following are the possible types of reactions: Febrile non-hemolytic 
transfusion reaction, allergic skin reaction, acute hemolytic transfusion reaction, delayed hemolytic transfusion 
reaction, bacterial sepsis, anaphylaxis, cardiac overload, hypotension, shock, transfusion-associated dyspnea 
(TAD), tachycardia, tachypnea (respiratory rate>22/minute, chills, fever, shortness of breath, circulatory 
overload, back pain, sweating, nausea, vomiting, hyperbilirubinemia, etc. 

Note 3: The types of CNS injuries include subarachnoid hemorrhage, subdural hematoma, closed head injury 
and stroke. Include only if the injury occurred within seven days prior to the study unit transfusion. 

Note 4: If noted in medical records, or if <500 mL urine output in 24 hours or new elevated creatinine of 
>1.5 mg/dL. 

Note 5: Select "YES" if aspiration event was witnessed and documented in the medical record.  Select "NO" 
if aspiration was suspected but not witnessed. 

Note 6: Greater than 3 drinks on 5 or more days a week for males;  greater than 2 drinks on 5 or more 
days a week for females or if documented in medical record. 
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Note 7: Chronic creatinine >1.5 mg/dL. 

Note 8: Select "YES" if medical record indicates history of CHF or CHF present before transfusion during current 
admission. Select "YES" if echocardiogram shows ejection fraction less than 40% or shows diastolic dysfunction 
or if there is cardiomegaly on chest x-ray. 

Note 9: Diabetes can be either type-I (insulin-dependent) or type-II (non-insulin-dependent). 

Note 10: Select "YES" if MD note indicates presence of DIC or if platelet count <100,000/uL + fibrin 
degradation products or if platelet count <100,000/uL + fibrinogen concentration <100 mg/dL. 

Note 11: Select "YES" if patient has lung infiltrate/s on chest x-ray within 8 hours of admission to the 
emergency room and has evidence of blunt trauma to the chest noted in medical record or has rib fracture/s 
or was involved in motor vehicle accident. 

Note 12: Select "YES" if within 7 days before transfusion. 

Note 13: If medical record indicates any one or more of the following: biopsy proven cirrhosis, portal 
hypertension, or past episodes of upper GI bleeding attributed to portal hypertension, prior episodes of liver 
failure/enechalopathy/coma. 

Note 14: If patient received any RBC transfusion for drop in hemoglobin or hematocrit, select "YES". 

Note 15: Extubation date/time should be recorded when the extubation is performed and note that this time 
may occur beyond the 24-48 hours after the transfusion.  If intubation was performed and extubation did not 
take place (e.g. patient was discharged to a chronic ventilatory care facility while intubated), record "NO". 
If no record exists to determine the date/time of intubation, record "NR". 

Note 16: Calculate the excess fluids administered by fluids given (oral or intravenous) minus fluid losses 
(urine, gastric suction, thoracic or abdominal drainage) in 24 hours prior to the transfusion. Write down the 
amount of excess fluid in mL. 

Note 17: Pre-transfusion bacterial sepsis: If MD or nursing note indicates possibility of sepsis or a diagnosis 
of sepsis; other manifestations include a focus of infection (e.g. pneumonia, cellulitis, skin ulcer, wound 
infection); manifestations of inflammation (e.g. fever, tachycardia, tachypnea), and shock (BP less than 90 
mmHg systolic; sweating, cold clammy skin).  Laboratory test may also show positive blood culture. 

Note 18: Pre-transfusion shock: MD or nursing note indicating presence of shock.  Manifestations include 
low systolic BP (<90 mmHg), tachycardia, cold clammy skin, distal extremity cyanosis, low urine output, 
mental confusion or somnolence. 

Note 19: Calculate ratio by dividing the percent saturation of oxygen on pulse oxy (SO  2 ) by FiO 2 
(calculate FiO 2 as follows: room air = 0.21; one liter oxygen = 0.23; 2 liters = 0.25; 3 liters = 0.27; 
4 liters = 0.3; 5 liters = 0.35; 6 & 7 liters = 0.4; and 8-10 liters = 0.49. Example: If oxygen saturation 
is 90% on 4 liters of oxygen by face mask, then the ratio is 90/0.3 = 300. 

Note 20: PF ratio.  Calculate by dividing the pO  2 (on arterial blood gases) by FiO 2  (flow rate of oxygen in 
decimal of 1.0, e.g., 40% FiO  2 = 0.4).  Example: Someone with pO 2 of 120 receiving 40% oxygen, the PF 
ratio is 120/0.4 = 300. 

Note 21: The definition of when the reaction occurred is the earliest time at which one or more of the 
following events were noted: pO / FiO <300; SO / FiO <315, and pulmonary edema on chest x-ray. 2 2 2 2 

Note 22: Information needed requires reviewing medical records for a longer time interval. 

Note 23: If patient already in ICU before transfusion, record "NR". 
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LAPS II: A retrospective data collection study of TRALI in recipients who are transfused 
with blood components from well characterized donors with or without leukocyte 

antibodies 

A. Rationale 

The recently completed Leukocyte Antibody Prev alence Study (LAPS) provides th e largest 
well characterized population of blood donors with a detailed pregnancy and transfusion 
history and concom itant HLA cl ass I and II, neutrophil, a nd endothelial cell antibody test 
results.  Transfused blood com ponents from these donors provide a unique opportunity to 
study the relationship between potential donor risk factors and the incidence of TRALI.  The 
availability of a consensus def inition of TRALI now facilitates establishing a more precise 
incidence of TRALI.  A retros pective data collection (refe rred to as look back) study of 
components from these donors can provide valuab le new information regarding TRALI with 
policy implications. 

The major rationale for this s tudy, referred to as LAPS-II, is to determine if TRALI occurs 
more frequently from components with HLA antibodies vs. com ponents without HLA 
antibodies. 

Other secondary aim s of the study include generating data to examine the following 
questions: 

1.		 Does TRALI occur more frequently from components with HLA and HNA (Hu man 
Neutrophil Antigen) antibodies vs. com ponents with HLA antibody but without HNA 
antibody? 

2.		 Are there antibody characteristics that are co rrelated with a highe r incidence of T RALI 
such as HLA class I vs. class II, antibody stre ngth as indicated by signal intensity on the 
screening assay, or antibody specificity. 

B Background 

B1. TRALI incidence in relation to method of detection: The precise incidence of TRALI 
is unknown. A wide range of estim ates have been reported in the literature as described in 
Table-1. The detailed review of published literature regarding the incidence is included in the 
appendix A. 
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Table-1 Case finding methods and TRALI incidence 
No. Type of study Risk of TRALI per unit 
1 Passive surveillance, e.g. Serious Hazard of 

Transfusion (SHOT) 
1:8264 for whole-blood derived 
platelets (Kleinman 2003) to 
1:557,000 for cryoprecipitate 
(SHOT 2004 Annual Report) 

2 Enhanced surveillance with extra steps for case 
finding 

1:5000 (all types of blood 
components; Popovsky 1985) 

3 Single hospital based reports 1:312 for whole blood derived 
platelets (Clark 1994) to 1:7896 
for FFP (Wallis 2003) 

4 Specialized treatment category and/or 
monitoring 

75% of liver transplant patients 
with pulmonary edema (Yost 
2001); 1:200 FFP (Palfi 2001) 

5 Retrospective medical record review 33% of mechanically ventilated 
patients (Rana 2005); 1:1,722 (all 
types of blood components; Finlay 
2005) 

6 “Classic” lookback of recipients of donations 
previously made by implicated donors 
(Retrospective data collection) 

From 0% to 42% of the recipients 
(See Table-3) 

B2. TRALI Incidence based on retrospective medical record review: The incidence data 
derived from retrospective medical record review are particularly relevant to our proposed study 
because of our plan to conduct such a review. Such studies in critically ill pa tients who a re 
mechanically ventilated have detected high rates of post-transfusi on lung injury (Rana et al. and 
Gajic et al.). Another study reporte d by Finlay et al. is particularly interesting as it was based on 
a general hospital population rather than patients selected exclusively from critical care units. In 
addition, they employed a stepwise com prehensive review process which we propose to use in 
this study. Finlay et al. provide an estim ate of TRALI without other risk factors for ALI as 
1:1,722 transfused units, TRALI with other risk factors for ALI as 1:2,296 transfused units, and a 
combined rate (without and with other risk factors) as 1:984 transfused units.  

B3. Stepwise record review to detect TRALI: Finlay’s group performed first level screening of 
the University of Califo rnia at San Francisco (UCSF) Medical Center hos pital’s computer data 
for arterial blood gas analysis be fore and after transfusion to detect new hypoxia (PaO2/FiO2 of 
300 or less). For those patients who developed new hypoxia within 6 hours of transfusion, th e 
investigators performed a second level screenin g of electronic m edical records and evaluated 
radiology interpretations of chest radiographs to identify patient s who had bilateral infiltrates 
with pulmonary edema. For patients who had ne w hypoxia and had bilateral lung in filtrates on 
chest radiographs, further electronic records (discharge summary, electrocardiogram reports) 
were reviewed to identify those patients who ha d cardiogenic pulmonary edema. If cardiogenic 
pulmonary edema was excluded, then the m edical records underwent a full record review by the 
investigators. 

- 6 -




  
  

 
 

 

 

 

 
 

  

 

 
 

 
 

 
 

 

 

 
 

 
 

 
  

Table 2: A stepwise approach to retrospective record review of transfused recipients 
to detect TRALI cases (data from Finlay et al.) 

Parameter Finlay et al. Data 
Total number of patients transfused 820 
Number with new pO2/FiO2 <300 88 
No. with chest x-ray 66 
New bilateral pulmonary infiltrates 23 
Cardiogenic pulmonary edema/fluid 
overload 

10 

TRALI cases identified 
(3 cases without and 4 cases with 
other risk factors for ALI) 

7 

B4. Type of blood component transfused and TRALI risk: We should also note that although 
Fresh Frozen Plasm as (FFPs) comprised 34% of the 6888 co mponents transfused during the 
study period in Finlay’s study (47% were RBCs, 15% apheresis platelets, 4% others), 61% of the 
59 components received by the 7 pa tients identified with TRALI were FFPs (29% were RBCs, 
2% apheresis platelets, 8% othe rs), suggesting a high er TRALI risk in re cipients of FFP. 
Theoretically, one would expect a higher incidence of T RALI from FFP transf usion when 
compared to red blood cell transfusion because th e amount of plasma in a unit of FFP is about 
six times greater than that present in a unit of red blood cells (250 vs. 40 ml). 

An American Red Cross study analyzed 38 cases of probable fatal TR ALI reported between 
2003 and 2005(Eder et al). This study found t hat the rate was higher for plasm a components 
(odds ratio = 12.5; 95% CI=5.4-2 8.9) and apheresis platelets ( odds ratio = 7.9; 95% CI = 2.5-
24.8) when compared to RBC. These data indicate that the per unit risk of TRALI is eight to 12 
fold higher for products (FFP and a pheresis platelets) that are pl asma-rich as compared to the 
lower-risk (plasma-poor) products. 

B5. Incidence of TRALI based on lookback: For transfusion compli cations, detection of 
previously undiagnosed cases is attempted using “Lookback”, a process in which previous 
donations from a donor whose subsequent donati on is implicated in TRALI are identified. 
Recipients of blood components from the previ ous donations are followed either by reviewing 
medical records or testing them to see if the transfusion complication occurred. Such lookback 
studies for detection of TRALI among recipients of previous donations by donors subsequently 
implicated in TRALI have been reported and their results are summarized in Table-3.  
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Table 3: Summary of lookback studies 
Study No. Patient 

Charts 
Reviewed 

No. TRALI 
cases Detected 

Kopko 36 15* 
Win 30 0 
Toy 103 1 
Cooling 20 3 
Nicolle 18 1 

Total 207 20 
        Total w/o Kopko 171 5 

*The study from Kopko et al. had the highest prevalence of pulmonary reactions on lookback 
(42%), but this included reactions that were not severe enough to be diagnosed as TRALI. The 
high rate of reactions may be due to the fact that their donor had granulocyte 5b (HNA3a) 
antibody while all other lookback TRALI cases were from donors with HLA antibodies.  

Excluding the study by Kopko et al. that appears to be an outlier, the above studies show that the 
prevalence of unreported TRALI is about 2.9% (5/171) among recipients of blood com ponents 
from implicated donors. It should be noted that Win et al. failed to detect any case of unreported 
TRALI among 30 recipients desp ite the fact the m edical records were reviewed by 
hematologists. To avoid biasing the incidence rate towards the high side, our calculation of an 
aggregate 2.9% incidence includes the data from Win et al. 

B6. Limited data regarding identification of TRALI cases in recipients who are transfused 
with leukocyte antibody positive blood components: We are aw are of only two stud ies 
describing retrospective review of m edical records designed to detect TRALI ca ses among 
recipients of blood components from HLA antibody positive donors which were not previously 
implicated in TRALI (referred to as un-im plicated donors). In a report by Maslanka et al., 62 
HLA antibody positive wom en donors were f ound out of 633 tested. These alloimmunized 
women had donated a total of 211 blood com ponents. One case of TRALI was reported after a 
transfusion of a unit of RBC from a woman who had multi-specific HLA class I and class II 
antibodies. This case was previ ously reported to the blood bank. Retrospective record review 
revealed no additional unreported cases of TRAL I. In the second report by Fadeyi et al., blood 
component transfusions from four donors with HLA class I or II antibodies and 12 m atched 
control donors (without HLA antibodies) were review ed. Transfusion reactions were detected in 
3 of 167 (1.8%) and 3 of 295 (1%) of transfusions from HLA antibody positive and control 
donors respectively. None of the patients developed TRALI. 

Because of the scarcity of data fro m un-implicated donors, this study proposes to assess th e 
incidence of unreported TRALI among recipients of blood components from leukocyte antibody 
positive and antibody negative donors from the LAPS study. Such a stud y is important because 
patients continue to receive leukocyte antibody untested units, of which approximately 10% may 
contain leukocyte antibodies. It is important to know i f TRALI incidence is different am ong 
recipients of antibody positiv e units when co mpared to recipients of antibody n egative units. 
This comparative risk assessment will provide much needed information, which can then be used 
to estimate the degree of TR ALI prevention from different product and donor m anagement 
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strategies. As part of TRALI prevention, in som e countries in Europe, especially in the UK, and 
more recently in the U.S., blood co llection centers have stopped using certain plasm a products 
from female donors for transfusion. Prelim inary data suggest that there m ight be a reduction in 
incidence of TRALI following this step (Williamson L AABB 2006 Annual Meeting). However, 
it is recom mended that TRALI in cidence be caref ully monitored to assess if the preventive 
strategies are working (Kleinman S 2006 Annual AABB meeting). 

B7. Types of antibodies implicated in TRALI: A number of case reports or sm all case series 
have implicated HLA class I and HLA class II antibodies. Among class I antibodies, both HLA-
A and HLA-B locus antibodies have been im plicated. There are no published cases implicating 
HLA-C locus antibodies. Among HLA class II anti bodies, HLA-DR antibodies are most often 
implicated. In addition, HLA-DQ5 antibody has been implicated in one case. (Nakagawa M et 
al.). Besides the antibodies with a well defined s ingle or multiple antigen specificities, HLA-A2 
CREG (cross reactive g roup) (Eastlund DT) and DR 3/5/6 CREG antibody (W allis JP 2003) 
have been implicated in one case each. Antib odies with a wide-rang ing PRA (p anel reactive 
antibody) from 16% to 99% without dem onstrable antigen specificities ha ve been im plicated 
(Cooling L; Davoren A et al.). One report indicates strong anti bodies as being responsible for 
TRALI (Marques MB) while anothe r report shows that low-titer pan-reac tive IgG antibody in 
intravenous gamma globulin (IVIG) was respons ible (Rizk et al.). A high titer (256) antibody 
against neutrophil antigen 5b was responsible in one case (Nordhagen R) . Neutrophil antibodies 
with or without defined specific ities have also been implicated. Anti-monocyte antibody seemed 
responsible in one report (Door en MC) although the gamm a globulin responsible for TRALI in 
this case also had HLA class I & II antibodies in addition to the monocyte antibodies.  

As described above, the data suggest that many different leukocyte antibodies have been reported 
as possibly causing TRALI. However, it should be noted that m ost of these data on the 
specificity of leukocyte antibodies implicated in TRALI are from isolated case reports or sm all 
case series. The relative rates at wh ich various antibodies lead to TRALI as dete rmined by a 
population based study such as is proposed in this protocol is currently not known.  

B8. TRALI in relation to plasma rich vs. plasma poor components: It makes intuitive sense 
that TRALI incidence might be higher with plasma rich components compared to plasma poor 
components due to the fact that donor antibodies are present in plasma. In fact, recent data from 
the American Red Cross show that the rate of fatal TRALI was higher for plasma components 
(odds ratio = 12.5; 95% CI=5.4-28.9) and apheresis platelets (odds ratio = 7.9; 95% CI = 2.5-
24.8) compared to RBC (Eders et al.). The current study is designed to measure TRALI 
incidence with plasma rich components. Plasma poor components, e.g., red blood cells, from 
LAPS donors will not be systematically studied in the present protocol. However, lookback 
investigations will be performed for recipients who receive red cells from a LAPS study donor 
whose plasma rich component was associated with TRALI in another recipient. This additional 
investigation will permit a full evaluation of all components transfused from a donor who is 
associated with a TRALI case.  
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C. Objectives 

C1. Primary objective: The prim ary objective of this study is to evaluate whether TRALI 
occurs more frequently in recipients of at least one known HLA antibody-positive blood product 
(cases) vs. recipients of at least one known HLA antibody-negative blood product (controls). We 
propose to evaluate case and co ntrol recipients for the presence of TRALI using the Canadian 
Consensus diagnostic criteria and also by the NHLBI criteria. TRALI cases with other risk 
factors for ALI will be included in our overall definition of having TRALI. Both the Consensus 
definition & NHLBI diagnostic criteria requ ire the presence of bilateral pulmonary infiltrates on 
chest x-ray in order to make a diagnosis of TRALI.  

Potential cases will be identif ied by blinded retrospective review of medical charts of recipients 
of transfusions from donations that were give n by donors enrolled in the LAPS protocol. Initial 
screening of recipients will include a search for a chest x ray result with in 24 hours of the index 
transfusion. A further m edical record review (described elsewhere in the p rotocol) will b e 
performed only on recipients with a chest x-ra y result that shows new or worsenin g bilateral 
pulmonary infiltrates. 

C2. Secondary objectives: Secondary objectives will include the risk of TRALI associated with 
HLA antibodies in the presence and ab sence of HNA antibodies and HLA antibody 
characteristics such as HLA class I vs. class II, antibody strength (as indicated by signal intensity 
on the screening assay), and antibody specificity.  

D. Hypotheses 

D1. Estimation of TRALI in relation to number of blood components: Based on experience 
of Finlay et al. who perform ed detailed re trospective record revi ew, and on additional 
assumptions outlined in G3 and H3, we hypothesize that the incidence of TRALI from high risk 
products is 7.1 per 1,000 HLA antibody-posit ive components, 0.45 per 1,000 HLA antibody-
negative components, and 1.8 per 1,000 components of unknown HLA antibody status. It should 
be noted that Finlay et al. included TRALI cases with or without associated risk factors for acute 
lung injury in accordance with the NHLBI dia gnostic criteria for TRALI as shown in Table-2 
above. 

D2. Estimation of TRALI in relation to number of recipients: Based on the experience of 
Finlay et al. who perfor med detailed retrospective record review, and on additional assum ptions 
outlined in G3 and H3, we project that th e incidence of TRALI (with and witho ut other risk 
factors for ALI) in recipients of at leas t one known HLA  antibody -positive component will be 
about 14.6 per 1,000, while the corres ponding estimate in recipients of at least one known HLA 
antibody-negative component will be about 7.9 per 1,000. 

E. Significance 

TRALI is now the leading docum ented cause of transfusion-related morbidity and mortality in 
the US. The tran sfusion community has begun im plementing measures to reduce the risk of 
TRALI with a recommended deadline by the A ABB of November 2007 for plasma components 
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and November 2008 for apheresis platelets. Most centers have adopted a strategy of using 
primarily or exclusively male donors for plasma for transfusion. The limited availability of group 
B and AB plasma makes this strategy problematic. The same issues apply to apheresis platelets 
to an even g reater extent. As a result, centers are interested in strategies that include testing for 
leukocyte antibodies to identify donors at risk fo r causing TRALI. However, prior to the recent 
completion of LAPS-I, there has been a paucity of data estab lishing the incidence of HLA or 
HNA antibodies using current m ethodologies in donors who are well characterized by gender 
and alloimmunization history. Ther e is also controversy regardin g the clinical significance of 
these antibodies and the true incidence of TRALI using the Canadian Consensus or the NHLBI 
definition. Lastly, none of the measures currently contem plated to reduce the risk of TRALI 
address non-immune mechanisms by which TR ALI may occur. The LAPS data provide neede d 
information to establish the re lationship between a donor ’s history of pregnancy or transfusion 
and leukocyte alloimm unization using the m ost sensitive methods available. LAPS II is the 
logical follow up study of co mponents from these donors to answer the crucial question 
regarding the clinical relevance of these antibodies.  

The results of LAPS II will have m ajor policy implications including whether HLA or HNA 
antibody testing is of value in pr edicting a higher risk of TRAL I; and whether certain antibody 
characteristics such as in-vitro reactivity strength or specificity pose a greater risk of TRALI. 
With future protocol additions, it will be possi ble to determine whether plasma rich components 
pose a higher risk com pared to plasma poor components. In addition L APS II will provide an 
estimate of the incidence of TRALI based on a re trospective cohort study. The advantages of the 
proposed study design include: the ability to perf orm retrospective record review on a large 
number of both antibody positive and negative components, the use of blinded reviewers, the use 
of a standardized data collection instrum ent, and the use of a blinded central adjudication pane l 
that will use the currently accepted definitions for TRALI diagnosis.  

The ideal method for precise determ ination of TRALI incidence would be a multi-institutional 
prospective clinical study that might include special m onitoring of transfusion recipients at the 
time of transfusion (e.g., pulse oxym etry to detect oxygen desaturation). Such a study would 
permit interactions of TRALI researchers with the clinicians caring for the patient and allow for 
concurrent dialogue between th ese groups that would perm it better delineation of data for 
differential diagnosis. Such an interactive clinical diagnostic deliberation is not possible with the 
retrospective cohort study proposed here. Also, a prospective st udy avoids the lim itation of 
missing clinical data that is inherent to a retrospective study. .  

Despite clear advantages of a prospective study, we still believe that a retrospective cohort study 
is of value for several reasons. Firstly, a prospec tive study in which recipients are randomized to 
receive leukocyte antibody posit ive or antibody negative blood co mponents cannot be ethically 
conducted. Secondly, b ecause of the extensiv e work don e in LAPS-I, we hav e the unique 
opportunity to evaluate the recipients of transfused plasma rich components from a large number 
of donors with well characterized leukocyte antibodies. Such an opportunity is unlikely to 
present again. As diversion of plasm a products from female donors away from transfusable 
products becomes more widespread, future studies of the type proposed here would not be 
possible. Also, it is unlikely th at anyone will perform a study of recipients of blood components 
from a large cohort of donors who are as well ch aracterized for the presence and the absence of 
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leukocyte antibodies. The answer to the question of TRALI incidence among recipients of blood 
components from leukocyte antibody-positive d onors in comparison to the leukocyte antibody-
negative donors will likel y not be established unless the propos ed study is performed. Clinical 
data such as chest x-ray, arterial blood gas (ABG ) analysis results, BNP levels etc. that are 
needed for a diagnosis of TRALI are unlikely to be missing as they are routinely captured unless 
clinicians did not entertain a po ssible diagnosis of TRALI. Theref ore, for patients with seve re 
respiratory distress, such data should be availabl e for the vast m ajority of patients. Although it 
remains a possibility that retrospective data collection may not allow detection of mild cases of 
TRALI, the current consensus definition does not include diagnostic criteria for mild TRALI.   

The NHLBI is currently funding a prospective TRALI study that is being conducted at UCSF 
and Mayo Clinic (PI is Dr. P earl Toy) under a Specialized Ce nters of Clinical Research 
(SCCOR) mechanism. Our retrospective cohort study will clearly complement this prospective 
study and will be less expensive th an a new prosp ective study that enrolls a similar number of 
recipients. In addition, Dr. Toy ha s been participating in the de sign of this study to perm it 
inclusion of important elements of her research design into the present study. 

Overall, we believe that a well constructed re trospective multi-institutional cohort study m ight 
provide a reasonable estimate for TRALI incidence in a cos t effective manner for the following 
reasons: (a) The unique opportunity presented to us by the donor cohort studied in LAPS, (b) It is 
unlikely that a sim ilar opportunity will ever arise to conduct a retrospective s tudy such as ours , 
and (c) The cost effectiveness of retrospective data collection st udy is favorable com pared to a 
similarly powered prospective clinical study.  

F. Study design/Methods 

F1. Case and control recipients: The current protocol is designe d to evaluate the incidence of 
TRALI in recipients of at leas t one known HLA-antibody positive plasma rich component by 
performing a retro spective evaluation of medical reco rds; and to compare the incidence of 
TRALI in such recipients to that among recipi ents of at least one known HLA antibody-negative 
plasma rich component. The following blood compone nts are considered to be plasma rich and 
only these components will be subject to the study: Plasma (that includes fresh frozen plasm a 
(FFP), cryoprecipitate- reduced plasm a, plasma frozen within 24 hours of phlebotomy, plas ma 
collected by autom ated methods, thawed plasm a, and any transfusable plasma), Platelets, 
Apheresis (single donor plateletph eresis units) and whol e blood (which is currently used very 
sparingly). A retrospective study on plasma-poor components may be performed in the future to 
ascertain whether there is a difference in TR ALI rate between the two types of com ponents 
(plasma-rich vs. plasma-poor). 

The proposed study design is that of a retrospective cohort study where cases will be defined as 
recipients of at leas t one known antibody -positive plasma rich component and controls as 
recipients of at least one know n antibody-negative plasma rich component. We estimate that we 
will be ab le to conduct reviews on 1,175 plas ma rich components donated by HLA antibody-
positive donors identified in the LAPS-I pro tocol and their corresp onding 1,175 recipients 
(cases). We will conduct the sam e review on 1,175 plasm a rich components known to be HLA 
antibody-negative and their corr esponding 1,175 recipien ts (control). To this number, a 10% 
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margin is added to account for deaths of patients within six hours of transfusion, missing records, 
outdate or loss of the distribu ted products before transfusion or other unforeseen factors. 
Therefore, the total number of components traced to participating hospitals will need to be 2,590 
(1,175 + 118 = 1,293 rounded to 1,295 case and sim ilarly 1,295 control). Control donors will be 
gender and parity freq uency-matched with the antibody positive d onors. Additionally, the 
antibody status of all the avai lable donors who are involved in any TRALI cases found in our 
study will be determ ined following a standardi zed protocol for donor investigation at the 
participating REDS-II blood centers. A similar procedure will be conducted for control cases. 

F2. Management of TRALI cases that are previously reported to the hospital blood bank: It 
is possible that the hospital blood bank m ay have received a report of suspected TRALI in 
recipients of the study u nits. These reported cases will also be identified during record review 
and will be subject to the same rigorous process described in this protocol to establish or reject a 
diagnosis of TRALI. Only those cases that meet the diagnostic criteria of this protocol for 
TRALI will be included in determining the prevalence of TRALI.  

F3. Radiology report/digital image capture and review: Retrospective data collec tion 
procedures will include an initial review of radiology data to as certain if a chest x ray was done 
within 24 hours of the transfusion. If yes, the pos t-transfusion chest x-ray will be reviewed and a 
written verbatim radiologist’s interpretation will be recorded in the data collection form. If 
available, a pre-transfu sion chest x-ray will also be reviewed and a verbatim report will be 
recorded in the data co llection form.  If m ore than one ra diology report for ch est x-ray exists 
within 24 hours of the study unit transfusion, all the reports will be captured in the data 
collection forms. Those patients with new or worsening bilateral lung infiltrates, pulmonary 
edema, or ARDS, will have their data f orms forwarded to the local REDS-II investig ator for 
review. 

Written radiology repo rts will b e transcribed verbatim into the data co llection forms for each 
study participant. W hen available, digital im ages will be collected for those cases that are 
submitted for review by the triage p hysician. These images will be p rovided to the expert panel 
for review. Recipient name, medical record number and the hospital name will be removed from 
the digital image by the REDS-II study staff or by th e radiology staff. Each digital image will be 
labeled with the study ID num ber and the date and time the x-ray was taken. The digital im ages 
will subsequently be su bmitted to the Central Coordinatin g Center as part of the Power Point 
summaries that will be prepared by the nurse coordinator. It is recognized that in some cases, the 
digital image may not be available because the hospital does not have capability to obtain digital 
images. In some facilities, the hospital may have instruments to capture x-ray film into a digital 
image. Digital images captured from the x-ray films will be accep table for the s tudy. It is als o 
recognized that a given hospital’s policies m ay not permit sending such i mages outside of their 
institution and such cases digital images will not be available for the study. 

The local REDS-II investigator will be blinded as to the typ e of recipient (case vs. control). The 
investigator will de termine if the descrip tion in the x -ray report shows the pres ence of (or is 
consistent with) new or worsenin g bilateral lung infiltrates/pulmonary edema/ARDS (acute 
respiratory distress syndrome). If this is the case, the investigator will indicate that further chart 
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review is in dicated; the next st ep in the review will b e for the record review coordinator to 
determine the presence or absence of hypoxemia (indicative of ARDS) as described below.  

If the report does not indicate the presence of bilateral lung infiltrates or other findings consistent 
with a diagnosis of TRALI, then the investiga tor will indicate that no further record review is 
needed. The local REDS-II investigator may consult the radiologist if any clarification is needed 
for the radiology reports. 

As noted above, the total number of blood components subject to review is 2,590 (1,295 case and 
1,295 control com ponents). In order to streamline th e record review process, pilot data were 
generated to determine the proportion of patients who would have a chest x-ray after transfusion. 
Since the d iagnosis of TRALI requires bilateral lung infiltrates on chest x-ray, it seem ed 
appropriate not to perform a detailed record review if there was no post-transfusion chest x-ray. 
Pilot data were generated at the REDS-II Center in Pittsbu rgh for 106 tran sfused blood 
components which showed that approxim ately 40% of transfusion recipients have a chest x-ray 
done within 24 hours of the time of issue from the blood bank of a blood com ponent. These data 
when applied to the record review process sugg ests that 40% of the 2,590 or 1,036 recipients 
would have a post-transfusion chest x-ray.  

The expected number of patients with a pre-transfusion chest x-ray is estimated at 20% which is 
approximately half the percentage of post-transfusion x-rays. Therefore, a total of 1,554 (1,036 
post-transfusion and 518 pre-transfusion) x-ray s will have to be reviewed and data recorded in 
the data collection form. 

According to the article by Finlay et al., 23 of the 66 (35%) chest x-rays had bilateral pulmonary 
infiltrates consistent with new acu te lung injury. In order to be somewhat more conservative for 
the planning purposes, we will assum e that 50% of the chest x-ra ys would have new or 
worsening bilateral pulmonary infiltrates/pulmonary edema. This stepwise approach will th en 
result in having to perform further medical record review on 1,036 x 0.5 = 518 recipients. 

F4. Review to detect presence or absence of hypoxemia indicative of ARDS: In order to 
further eliminate the un necessary detailed record review, a focu sed review of the transfusion 
episode will be performed to detect hypoxem ia occurring within six hours of completion of 
transfusion. Medical records will be reviewed for the respiratory status within six hours after the 
completion of the study unit transfusion to detect the following: Oxygen sa turation (SpO2) less 
than 90% by pulse oxym etry without or with oxygen therapy; ratio of SpO2/FiO2 <315; and 
ratio of PaO2/FiO2 <300 on arterial blood gas anal ysis. FiO2 will be ca lculated for patients 
receiving oxygen by cannula or m ask as follows: 1 liter = 0.21; 2 liters = 0.23; 3 liters = 0.25; 4 
liters = 0.3; 5 liters = 0.35; 6 and 7 liters = 0.45, and 8, 9, and 10 liters = 0.49 (Rice TW 2007).  

If hypoxemia is documented, a detailed m edical record review will be p erformed by the reco rd 
review coordinator. The full extended data form will be c ompleted. A Power Point summary of 
the major events and tim eline will be prep ared. The completed extended data for ms and 
summaries will be sent to the Triage MD for further review. 
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Precise incidence rates for hypoxem ia as defined in this manner in hospita lized patients are not 
available. Most of the data on incidence of acute respiratory failure (A RF) are reported in 
patients who are tre ated in th e intensive care unit (ICU). For exam ple, Flaatten et al have 
reported an incidence of ARF of 63% am ong 832 patients treated in the ICU. In 13,346 ICU 
admissions, 1,231 (9.2%) patients w ere found to have acute respiratory failure by Luhr et al. 
Pettila et al have described an incidence of ARF of 32.5% in 520 ICU patients while Vincent et 
al found that 32% of the 458 ICU patients had A RF at admission to the ICU and 35% of the 991 
ICU patients developed ARF during th eir stay in ICU. Roupie et al report that 43% of the ICU 
patients required mechanical ventilation. A co mbined rate of 16% for ARDS and ALI in 1977 
ICU admissions has been observed by Bersten et al. These data s how a wide range for ARF in 
ICU patients. In order to be more conservative in our estim ates for the num ber of charts 
requiring detailed review, we have estim ated that 60% of the study patients would have 
hypoxemia/acute respiratory failure and would therefore require detailed chart review along with 
a review by a triage critical care physician (see below).  

F5. Triage critical care physician review: Based on these considerations, the number of charts 
that would require a rev iew by a triage critical care specialist will be 311 (60% of 518). The 
triage physician would receive the case summaries in the form of several PowerPoint slides per 
case along with the detailed m edical chart data c onsisting of completed extended data form for 
each case and digital images of chest x-rays. The triage MD will be blinded as to the type of 
study component transfused. The review will be performed by a s ingle MD and all REDS-II 
Centers will send reco rds for review to th e triage MD. T he major aspect of this review is to 
determine if there is sufficient information to conclude that the patient has moderate to severe 
TACO. If such is the c ase, the triage MD will complete the form indicating th e presence of 
TACO and no further reviews will be required. The number of cases that will be exc luded from 
further review by the triage MD is uncertain, but may amount to 50%. If the percent is lower, 
then the workload for the Medi cal Review Board may need to be reassessed during the conduct 
of the study. 

The above described processes are shown in the flow chart on next page and in Table-4 below. 

Table-4: The stepwise approach to record review with corresponding estimated activity 
numbers for the five REDS-II Centers 
Parameter Number of patients Comment 
Number of patients needed for 
each study arm 

1175 Based on 90% power calculations, for 
each arm of the study 

Including ten percent margin  1,275 Margin added to account for missing 
records, deaths within six hours etc. 

Total number of patients 2,590 Two equal groups of antibody positive 
and antibody negative component 
recipients 

40% of patients with a post-
transfusion chest x-ray 

1,036 No. of post-transfusion chest x-rays 
needing a review 

20% of patients with a pre-
transfusion chest x-ray 

518 No. of patients with a pre-transfusion 
chest x-ray 

Total number of chest x-rays 1,554 No. of chest-rays needing a review 
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50% of post-transfusion chest x-
rays showing new or worsening 
bilateral infiltrates/pulmonary 
edema 

518 No. of patients requiring hypoxemia 
determination review 

60% of the study patients would 
have hypoxemia  

311 No. of patients with evidence of 
hypoxemia 

No. medical charts requiring 
detailed chart review including 
preparation of PowerPoint 
synopsis and then further Triage 
MD review  

311 An unknown number of cases will be 
diagnosed as TACO and will have no 
evidence for ALI; these will not need 
to be forwarded to the Medical 
Review Board for adjudication. Total 
number of forwarded charts will be 
less than 311 
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LAPS-II DATA COLLECTION FLOW CHART 

BLOOD CENTER REVIEW OF 50% 

COMPONENTS
	
[N=5,180; 1,036/ctr] Identify components
	

Identify hospitals to which plasma &
	
plateletpheresis units were distributed
	

50% 

STOP 
Participating Hospital? 
NO [N=2,590; 518/ctr] 

Participating Hospital? 
YES [N=2,590; 518/ctr] ENTER IN SMS THAT UNIT WENT TO 

NON-PARTICIPATING HOSPITAL 

SCREENING FORM
	
Section A (staff at hospital blood 


bank) [N=2,590; 518/ctr]
	

Post Tx CXR? 
NO [N=1,554; 311/ctr] 

STOP 
60% 

SCREENING FORM 
Section B (Med Tech/Nurse 

Coordinator) [N=2,590; 518/ctr] 

40% 

Post Tx CXR? 
YES [N=1,036; 207/ctr] 

SCREENING FORM 
Section C (Nurse 

Coordinator/Local PI) [N=1,036; 
207/ctr] 

50% 
New pulomary edema or 

stable/worsening pulmonary 
edema? [N=518; 104ctr] 

EXTENDED FORM
	
Sections A, B, C, D & E (Nurse
	

coordinator) [N=518; 104/ctr] 

60% 

50% 
Pre existing 

pulmonary edema? 
[N=518; 104/ctr] 

ENTER DATA IN SMS 

STOP 

Hypoxemia? 
NO [N=207; 41/ctr] 

STOP 

EXTENDED DATA FORM 
MAILED TO WESTAT 

40% 

Hypoxemia? 
YES [N=311; 62/ctr] 

EXTENDED FORM
	
All sections + Power Point 


summaries (Nurse Coordinator)
	
[N=311; 62/ctr]
	

EXTENDED DATA FORM 
MAILED TO WESTAT 

POWER POINTS EMAILED TO 
WESTAT 

50%? 
TRIAGE MD 

[N=311] 

batched & mailed 
Unlikely ALI 

50%? 

STOP Likely ALI 

EXPERT DIAGNOSIS 
FAXED TO WESTAT 

EXPERT
	
REVIEW
	 TRIAGE DIAGNOSIS 

FAXED TO WESTAT 

batched & mailed 
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F6. Pilot study to validate assumptions for proportions of patients with chest x-ray, 
pulmonary edema, and hypoxemia: A m edical record review was conducted at Pittsburgh 
Center by research nursing staff on 66 random ly selected units of FFP transfused to 66 patients 
in Pittsburgh area hospitals. Twenty two patients were at a community hospital and 44 patients at 
a tertiary care hospital. Chest x-ray data was ex tracted from a radiology electronic database with 
radiologist’s interpretation. A chest x-ray was considered presen t if done within 24 hours of the 
end of the index transf usion. Those reports in dicating pulmonary edem a, bilateral pulm onary 
congestion or bilateral infiltrat es were then evaluated for hypoxemia. Hypoxemia was sought in 
the laboratory section of the patient’s electronic medical record and was defined as: SO2/FiO2 of 
<315 or pO2/FiO2 of <300 within 6 hours of the end of the FFP transfusion. 

At the com munity hospitals, 5 of the 22 (23 %) had a chest x-ray within 24 hours of the 
transfusion; 3 of the 5 (60%) had pulm onary edema, and 2 of the 3 (66%) had hypoxem ia. At 
the community hospitals, 2 of the 22 (9.1%) of th e recipients would require an extended record 
review. 

At the tertiary care hosp itals, 24 of the 44 (55%) recipients had a chest x-ray within 24 hours of 
the transfusion. Twelve of the 24 (50%) had pulmonary edema and 6 of the 12 (50%) had 
hypoxemia. These data indicate that 6 of 44 FFP transfusion recipients at tertiary care hospitals 
would require extended record review. 

It should be noted that of the six recipients at the tertiary care hosp itals who had pulm onary 
edema on chest x-ray after the transfusion, four had pre-existing pulmonary edem a on pre-
transfusion chest x-ray. 

The above pilot study supports our assumptions regarding the stepwise record review process. 

F7. REDS-II Blood Centers to identify blood components from LAPS donors: 

The total nu mber of components th at would require review is 1,295 antibody positive plasma 
rich components and 1,295 antibody negative plas ma rich components. These components will 
include all types of tran sfusable plasma (FFP, Plasm a frozen within 24 hours of phlebotom y, 
cryoprecipitate-reduced plasma, concurrent plasma, thawed plasma and other transfusable 
plasma), apheresis platelets (plateletpheresis), and whole blood. Further, we estimate that 50% of 
components identified by the blood centers will be distributed to those hospitals where the record 
review will be perform ed. This is a conservativ e estimate and the percentage m ay in fact be 
higher. Based on this 50% rate, the number of plasma rich components that the project needs to 
identify totals 2,590 (1,295 x 2.0) from antibody positive donors and 2,590 (1,295 x 2.0) from 
antibody negative donors. 

F8. Estimate of number of donations and components from LAPS donors: A preliminary 
analysis at the five participating REDS-II Cent ers has been perform ed to determine the number 
of HLA antibody positive plasm a rich com ponents that will be available for recipient record 
review. This analysis included the components from the index LAPS-I donations, all subsequent 
donations after the index LAPS dona tion, and all components distributed within 2 years prior to 
the index LAPS donation. Data collected from 75 LAPS-I donors have show n that during this 
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defined time interval, there we re 694 plateletpheresis and 705 plasma components distributed 
from donations m ade by these donors. Theref ore, we estim ate that a total of 1,399 blood 
components (Plasma + Plateletpheresis) were available from 75 donors in this preliminary study; 
this averages to 18.5 compone nts per donor.  In order to obt ain 2,590, antibody positive plasm a 
rich components, we estim ate that we will need to trace records fro m 140 antibody positive 
donors (28 per participating cente r). Similarly, we estimate the need for 140 antibody negative 
donors. 

LAPS-I has identified 879 donors with HLA antibody at the five participating REDS sites, with a 
range of 108 to 219 HLA antibody positive donors per site. Thus the number of antibody positive 
LAPS donors at each one of the REDS-II site is sufficient to conduct the study.  

F9. Long term persistence of HLA antibodies in blood donors: The abov e calculations 
require that donations made up to two years prio r to the LAPS index dona tion will be subject to 
recipient record review. These calculations also assume that HLA antibody in blood donors will 
persist for a prolonged period. P ilot data to support this assum ption were obtained on 
multiparous female donors at two REDS-II Centers (Norris PJ et al.). A total of 44 donors who 
were previously shown to have HLA antibody by lymphocytotoxicity at least 10 years previously 
were re-tested for HLA antibodies. 43 of th ese 44 (98%) donors had antibodies detected by 
screening Luminex assay when a new sam ple was collected 10 or m ore years after their HLA 
antibodies were first detected. Th is study involved observations th at go forward ten years since 
the antibodies were detected. The present protocol intends to go backward in time from the index 
LAPS donation to perform the record review on pr evious donations. However, the interval for 
going back will be much shorter and is expected to be two years or less based on the prevalence 
of HLA antibodies in LAPS donors and the pilot data obtained on the number of donations made 
by the LAPS donors within two years prior to the index donation. To the extent possible, prior 
components from LAPS donors who have had a pr egnancy in the two years preceding their 
LAPS index donation will not be selected for the record review in order to remove the possibility 
that the last imm unizing event may have altered the type/s of antibodies in the donor. Such 
exclusion is permissible because the number of donors that will have an immunizing event in the 
past two years is expected to be low as pregnant women are deferred from blood donation during 
the pregnancy and for several weeks after the delivery. 

F10. REDS-II center-specific numbers of blood components for record review: Each Center 
will be asked to id entify a total of 1,295/5 = 259 antibody positive plasma rich components and 
259 antibody negative plasma rich components sent to participating hospitals. Since only 50% of 
the distributed products will be sent to the participating hospitals, each center must identify 259 x 
2 = 518 plasm a rich components from antibody pos itive donors. Sim ilarly, each center m ust 
identify 518 plasma rich components from antibody negative donors.  

The number of components requiring a record review at p articipating hospitals at each Center 
will be 518 . Of these, 40% will h ave a post- transfusion chest x-ray resulting in 207 post-
transfusion chest x-rays to be reviewed. Additionally, 20% would have a pre-transfusion chest x-
ray resulting in 104 pre-transfusion chest x-rays to be reviewed. The total number of chest x-rays 
(pre- and post-) to be reviewed will be 311 at each Center. 
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Of the total 207 post-transfusion ch est x-rays, only 50% or 104 per Center will be expected to 
show new or worsening bilatera l lung infiltrates, pulm onary edema, and/or ARDS. All these 
charts will require a review to determ ine the presence or absence of hypoxemia (hypoxemia 
review). As described above, 60% of the study recipients are expected to show hypoxe mia. 
Therefore, we estimate that 104 x 0.6 = 62 recipients at each Center will have hypoxemia and 
will require a detailed chart review including a review by a critical care MD. The activities at the 
blood centers with their corresponding estimated numbers are shown in Table-5 below. 

Table-5: Estimated activities at each participating REDS-II Center 
Parameter Estimated 

Number 
Comment 

Antibody positive components to be 
identified 

518 Total for 5 centers for record review of 
1,295 components or 259 per center. Each 
Center needs to identify 259 x  2 = 518 
components because only about 50% of the 
components will be able to be traced and 
reviewed at participating hospitals 

Antibody negative components to 
be identified 

518 Total for 5 centers for record review of 
1,295 components or 259 per center. Each 
Center needs to identify 259 x 2 = 518 
components because only 50% of the 
components will be able to be traced at 
participating hospitals. 

No. distributed to the participating 
hospitals (50%) 

518 Includes antibody positive and antibody 
negative components in equal proportions 

Post-transfusion chest x-ray in 40% 207 Post-transfusion chest x-ray requiring a 
review 

Pre-transfusion chest x-ray (20%) 104 Pre-transfusion chest x-ray requiring a 
review 

Total number of chest x-rays 
needing a review 

311 Includes pre- and post-transfusion chest x-
rays 

New or worsening bilateral lung 
infiltrates/pulmonary edema in 
post-transfusion chest x-ray (50%) 

104 Number of charts requiring hypoxemia 
review 

Number of charts showing 
hypoxemia and requiring detailed 
review (full extended data form, 
Power Point summaries with X-ray 
images) 

62 Sixty percent of the study recipients with 
bilateral lung infiltrates are expected to 
show hypoxemia 

F11. Multi-center study: This study will take place at the five of the six REDS-II blood centers. 
Logistical constraints at the New England Region of the Am erican Red Cross p revent their 
participation in the study. Specifically, their blood component inventory is distributed to 
hospitals in three different states (Massachusetts, Connecticut, and New Hampshire). The ability 
to review the transfusions of the study units would have required participation of a large num ber 
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of hospitals with each hospital not contributing more than a handf ul of cases. Therefore, these 
logistics constraints make it impractical for the study to be conducted at this REDS-II Center.  

We assumed in the calculations presented belo w that eac h center will be able to identif y a 
sufficient number of interested hospitals th at on average receive a bout 50% of the blood 
components distributed by the b lood center.  Iden tified and interes ted hospitals will perform 
retrospective record review on essentially 100% of the components for which they will be 
requested to perform a record review. If REDS-II blood centers cannot identify sufficient number 
of interested hospitals, then the interval for previous donations for the LAPS donors will need to 
be extended back in tim e to allow for identif ying additional previous donations for which a 
record review can be perform ed. However, our data for HLA antibody prevalence in LAPS 
donors and the pilo t data on number of donations per donor suggest that this will not be 
necessary. 

F12. REDS-II Blood center processes 

F12A. Identification of blood components from LAPS donors: The blood center will receive 
notification from the coordina ting center indicating which o f the LAPS donors (do nor-ID and 
BUI) and their donations require recipient record review. For purpose of this study, individuals at 
the blood center who are retrieving records on the LAPS donors will not be inform ed of the 
antibody status of the donors. It is possible that the blood center’s other staff m ay have 
previously been informed of the antibody test results and that som e leukocyte antibody donors 
have been identified and notifie d of their antibody status per the blood center’s procedures. The 
blood center will identify all donations made by each donor: index donation + all donations after 
the index donation + all donations made within two years prior to the index donation. The blood 
center will identify all the plas ma rich components made from these donations and where these 
components were distributed.  

LAPS donor enrollment began in Septem ber 2006 and was c ompleted in May 2007. Donations 
made after the index donation will be availab le for the study in the REDS-II datab ase. However, 
plasma products from some of these subsequent donations may not have been transfused due to 
implementation of TRALI risk reduction progr ams (which preferentially m anufacture 
transfusable plasma components from donations by male donors) in late 2007 or early 2008.  

F12B. Data management of blood components from LAPS donors: The blood center will 
enter all the donation in formation and the com ponent distribution data for each donation into a 
web based system developed and m aintained by the Coordinating Center. The inform ation 
needed will be donation date, blood unit identifier (BUI), type of component, if/where (hospital) 
each component was distributed to, and the date the component was distributed. Once all the data 
have been entered into the com puter, the blood center staff will iden tify all blood com ponents 
(i.e. plasma components, apheresis platelets, and whole blood) that are eligible for study.  

F12C. Notification of hospital transfusion service regarding blood components requiring 
record review: The blood center staff will notify by a letter the medical director of the hospital 
transfusion service that the reci pient record review is needed for the list of blood c omponents. 
The letter will also ask the transfusion servic e/blood bank to determ ine the disposition of each 
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component and notify the record review coordi nator of which components were issued for 
transfusion to whom (See Appendix B for a draft letter).  

F12D. Record review coordinator’s approach to radiology reports and hypoxemia data 
collection: The record review coordinator(s), who would either be a staff at the hospital, hired by 
each blood center or on e approved at the hospital, will perform a search of radiolo gy records. 
This search can involv e either electronic records or paper record s. The coordinator will co llect 
the reports as described above for the local PI’s determination as to the need for further record 
review. The coordinator will p erform the m edical record review of those reco rds that are 
pertinent (24 hours before and 24 hours after th e transfusion of the study unit) to detect 
hypoxemia. 

F12E. Training of record review coordinator: Depending upon the requirements of the 
hospitals where the record review is to be conducted, the record review coordinator(s) may 
undergo training similar to the one that honest brokers have to unde rgo to become certified. The 
certification protocol to becom e an honest brok er is available from the University of Pittsburgh 
Medical Center and is attached as Appendix C . Also, depending upon the hospital’s specific 
requirements, a possible alternative to hiring the staff/s at the hospital or at the blood center as 
record review coordinator/s m ay include a cont racted service to cond uct the reco rd review. 
Additional training specific to the manner by which m edical record reviews are to be done will 
be provided to each coordinator (see below). 

F13. Survey to identify interested hospitals, Institution Review Boards (IRB), and the level 
of difficulties expected in accessing patient records at each REDS-II Center: In July 2007, 
all five REDS-II Centers were surveyed to identify the number of inte rested hospitals to assess 
the feasibility of conduc ting the study. The Centers were advise d to classify the hospitals as 
definitely interested or tentatively in terested. Definitely interested hospitals are e ither those that 
expressed after discussion with the local REDS -II investigator or th ose at whic h the loc al 
investigator/s has the staff priv ileges that would facilitate the conduct of the study. If the local 
investigator/s did not have the tim e to discus s the s tudy with the hospitals, but the lo cal 
investigators felt that the hospital would be in terested, such hospita ls were class ified as 
tentatively interested. T he Centers were asked to provide the number and percentage of total 
distribution of FFP and plateletpheresis units to the interested hospitals. The data for July 2004 to 
June 2007 were requested and are described below in the Table-6. 

As seen in the tab le, the hospital participa tion rate by th e interest category of definite and 
tentative varied between the Centers. For FFP, fo r the last three years, interested hospitals 
represented 60 to 66% of the tota l distribution of FFP and 61 to 65% of plateletpheresis. . These 
survey data show that sufficient number of interested hospitals can be identified such that >50% 
of distributed high plasma volume components can be studied at each REDS-II Center.  
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Table-6: Survey results of hospitals interested in LAPS-II participation: FFP and 
Plateletpheresis distributions (Definite interest = D; Tentative Interest = T) 

REDS-
II 
Center 

No. of 
FFP 
distributed 
July 06 to 
June 07 
(%) 

No. of 
FFP 
distributed 
July 05 to 
June 06 
(%) 

No. of 
FFP 
distributed 
July 04 to 
June 05 
(%) 

No. of 
Platelets 
distributed 
July 06 to 
June07 
(%) 

No. of 
Platelets 
distributed 
July 05 to 
June06 
(%) 

No. of 
Platelets 
distributed 
July 04 to 
June05 
(%) 

1 SARC-
D 

0 0 0 0 0 0 

2 SARC-
T 

89,842 
(61) 

90,920 
(62) 

100,244 
(62) 

34,996 
(59) 

30,622 
(58) 

30,026 
(61) 

3 SARC – 
D+T 

89,842 
(61) 

90,920 
(62) 

100,244 
(62) 

34,996 
(59) 

30,622 
(58) 

30,026 
(61) 

4 BCW - 
D 

20344 
(43) 

20085 
(41) 

19288 
(38) 

11592 
(69) 

11407 
(73) 

10597 
(65) 

5 BCW - 
T 

5003 (10) 6628 (14) 8940 (17) 1810 (11) 1430 (9) 1762 (11) 

6 BCW – 
D+T 

25347 
(53) 

26713 
(55) 

28228 
(55) 

13402 
(80) 

12837 
(82) 

12359 
(76) 

7 BCP - D 14483 
(30) 

13519 
(29) 

16281 
(34) 

8787 (37) 8984 (38) 8869 (38) 

8 BCP - T 7875 (17) 9122 (20) 9982 (21) 2378 (10) 2629 (11) 2744 (12) 
9 BCP – 

D+T 
22358 
(47) 

22641 
(49) 

26263 
(55) 

11165 
(47) 

11613 
(49) 

11613 
(50) 

10 ITxM - 
D 

50092 
(75) 

49502 
(73) 

52344 
(72) 

3759 (37) 4112 (36) 5953 (49) 

11 ITxM - 
T 

0 0 0 0 0 0 

12 ITxM – 
D+T 

50092 
(75) 

49502 
(73) 

52344 
(72) 

3759 (37) 4112 (36) 5953 (49) 

13 HUC - 
D 

0 0 0 0 0 0 

14 HUC - 
T 

30944 
(81) 

33068 
(81) 

43461 
(85) 

10210 
(82) 

9200 (83) 8159 (89) 

15 HUC – 
D + T 

30944 
(81) 

33068 
(81) 

43461 
(85) 

10210 
(82) 

9200 (83) 8159 (89) 

16 Average 
% All 
Centers 
D+T 

63 60 66 61 62 65 

A follow-up survey conducted in January 2008 sought to m ore definitively identify the 
participating hospitals by name, the type of IRB (University or hospital-based), and the level of 
difficulty expected for access to the hospital’s records by the reco rd review coordinators. The 
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level of difficulty was assigned a score of 1 (easy) to 5 (extrem ely difficult). The detailed data 
for each REDS-II Center are presented in Appendix E. Overall, 29 hospitals have been identified 
by the five REDS-II Centers as the candidate hospitals for participation in the study. They all are 
either university-based IRB (N= 17) and/or hospital-based IRB (N=13). Sixteen hospitals had 
electronic records and fifteen had paper records (one hospital had both the electronic and paper 
records). The REDS-II Centers an ticipate the following le vels of diffi culty in a ccessing the 
records at the hospitals [level 1 (v ery easy) to level 5 (very difficult)]: level 1 = 1; level 2 = 15, 
level 3 = 10, and level 4 = 3 and level 5 = 0.   

F14. Hospital process for retrospective data collection: There are several distinct activities for 
each participating hospital. These include obtaining approval of the stud y protocol, approval of 
the designated honest broker or the individual serv ing as the record review coordinator at th e 
hospital and identifying the recipients who re ceived the study blood com ponents. The record 
review coordinator will then review radiology records, complete appropriate data forms, identify 
any adverse reactions that were reported to the blood bank fro m transfusion of the study blood 
components, perform the detailed m edical record review when indicated and return the 
completed data forms to the blood center or to the coordinating center. For those cases that are 
submitted for review by the triage physician and the Expert panel, digital images of chest x-rays 
will be collected for the study when available. 

F15. Project and record review coordinator approval at the hospital: Each participating 
hospital will have the study and the designat ed honest broker/record review coordinator 
approved at the hospital before participation by the hospital can begin. The study approval will 
be by existing m echanism/s at the hospita l. The approval may be from th e institutional review 
board (IRB) at the hospital. In some instances, the hospital may elect to use a centralized IRB 
approval or approval from another local IRB with which the hospital has previous agreement. In 
some cases in which the hospital does not have an IRB, existing mechanisms at the hospital will 
be used to have the study approved. For inst ance, medical executive committee or a p rivacy 
board at the hospitals may carry out such responsibilities. Once an approval is obtained, approval 
documentation will be f orwarded to the m edical staff of the hos pital’s blood bank and to the 
REDS-II site investigator. The blood bank medical staff will notify the blood center regarding 
the approval and provide a copy of the written a pproval to the center. C opies of the approvals 
will also be sent to the Coordinating Center. 

F16. Identification of study recipients, record retrieval, medical records review, and data 
collection: Hospital blo od bank staff will identify the disposition of study blood com ponents. 
For those components that were issued for transfusion, the blood bank staff will complete a form 
that indicates that the com ponent was issued for transfusion, nam e of the patient, the patient’s 
medical record num ber, blood unit identifica tion number, the date and tim e the product was 
issued, type of com ponent and whether there was any adverse event reported within 24 hours 
after the issue of the product.  

The record review coordinator will record information from those patients who had a chest x-ray 
within 24 hours after the blood component was issu ed for transfusion. Each center will need to 
work with their hospitals to find the best way to review radiology record s. The radiologist’s 
interpretation of each chest x-ray will be tran scribed verbatim on to a data co llection form 
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provided by the Coordinating Center and forwarded to the site investigator. The site investigator 
will review the radio logy reports and determ ine which patien ts’ charts will req uire further 
detailed review. The site inves tigator review and decision will be documented on to a da ta 
collection form. The record review coordinator will request the medical charts from the medical 
records department. At some hospitals, electronic records may be available and the coordinator 
may access the electronic records after having been approved to do so. Digital images of chest x-
rays will be obtained for cases that need the triage physician and Expert panel reviews whe n 
available. 

F17. Record review coordinator qualification and training: Qualifications of personnel 
engaged in record review can include m edical technologists; nurses with critical care unit or 
operating room experience; respiratory care prof essionals; and other suitable individuals. The 
designated individuals at each Center will be provided with reading m aterial and will underg o 
training at Dr. Pearl Toy’ s program which will i nvolve review of actual cases of TRALI, Acute 
lung injury (ALI), TACO, and transfusion reci pients without these complications. The nurses 
working with Dr. Toy’s prospective study on TRAL I who are very fam iliar with record reviews 
will provide training. The training will also in clude writing up case summaries for the Medical 
Review Board. 

F18. Data collection by record review coordinator: The coordinator will p erform medical 
records review and enter patient data in the data collection for m (Appendix F & G ). The data 
collection form will contain a un ique patient identification number, which will be different from 
the hospital’s m edical record num ber in o rder to protec t the confidentiality of the data. If the 
Medical Board identifies any TRALI cases, the coordinator will iden tify the recipient and the 
hospital where the recipient was treated and will notify the medical director of the blood bank. A 
crosscheck will be done to find out if the case had previously been reported to the blood bank. If 
not, the case will then need to be rep orted by the hospital to the blood center as the b lood center 
will not be captur ing this data from the resea rch database. The bloo d center will perf orm a 
serological work up for TRALI using, to the extent possible, a standardi zed approach described 
below for donor investigations. F or suspected TRALI cases in control patients who were 
transfused with a component from an HLA antibody negative LAPS donor, the involved donor’s 
repository sample will be tested for HNA antibody to ascertain the presence or absence of HNA 
antibody; this will also occur for HLA antibody pos itive donors if they were not already tes ted 
for HNA antibody. As per standard procedures for investigation of the transfusion complications, 
the hospital may share the results of investigation of TRALI cases identified in this study with 
the REDS-II Center. Subsequently, these results will be available for data analysis. At the end of 
the study, the record review coord inator will de stroy the link between the study ID and the 
patient’s demographic information. 

F19. Data entry and centralized database creation: REDS-II Center staff will enter the data 
from the Screening Form about distribution of the study com ponents into a web based data 
collection system developed and hosted by the C oordinating Center. Each REDS-II Center will 
be provided with a use r name and password that will a llow them access to th e system. The 
Center based data will only include the Blood Unit Identifier and will not include nam e or other 
identifying information about the donors. A similar system will be developed and hosted by the 
Coordinating Center th at will permit data entry by th e coordinator at each Center. Again, f or 
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patient data, patient’s name, hospital name, and medical record number will not be enter ed into 
the system.  For clinical diagnoses of the study recipients, descriptive diagnoses, including ICD-
9 codes will be ente red into th e Data Form s by the coo rdinator at each Center. Th e REDS-II 
Center’s staff will manually record data into the Data Forms and mail them to the Coordinating 
Center for coding and data entry. T he data from the web based system and the Data Form s will 
eventually be compiled into a single dataset for analysis. 

F20. Standardized protocol for donors/recipients testing for cases of TRALI identified in 
the study: The basic requirement for the protocol would be to test all involved donors for HLA 
and HNA antibodies as described above fo r LAPS d onors. Depending upon hospital’s 
cooperation for case investigation, recipient testing for HLA and HNA an tibody, HLA and HNA 
phenotyping will be pu rsued, but n ot required. . Because it is d ifficult to coord inate sample 
acquisitions on donors and recipients sim ultaneously, crossmatch between donor serum and 
recipient leukocytes will not be performed. 

F21. Medical Board for adjudication (aka Expert Panel): A Medical Board will be created by 
the Coordinating Center and will b e composed of three p hysicians that will be q ualified by 
training, certification, and/or e xperience as critical care sp ecialists, pulmonologists, and/or 
intensivists. The Board will rev iew submitted data witho ut the knowledge of H LA antibody 
status of the transfused blood components. Two members of the Board will review each case and 
if there is an agreement regarding diagnosis, the case will be assigned the agreed upon diagnosis. 
If there is a disagreement between the m embers, then su ch cases will be discus sed during 
periodic conference calls of the Board to arriv e at an adju dicated diagnosis. These conference 
calls may be attend ed by the REDS-II inves tigators. The Board will be asked to m ake a 
determination of the case as:  1. TRALI: classified by whether or not other risk factors for acute 
lung injury are present or not; 2. Acute lung injury (ALI); 3.Transfusion-related cardiac overload 
(TACO); 4.TRALI/TACO (overlap cases); and 5.Other (e.g. transient hypoxemia due to transient 
airway obstruction at bronchoscopy or extubation or other causes of transient hypoxemia). These 
categories will allow cases to b e grouped e ither by th e Canadian Consensus Conference 
definition or the NHLBI Working Party definition, which differ only slightly. For cases that are 
assigned a diagnosis of other, the B oard may be able to assign a more specific diagnosis such as 
Febrile Non-Hemolytic Transfusion Reaction (FNHTR), bacterial seps is, etc. Each member of 
the Board will record their dia gnosis on the Expert Review Log Fo rm (Appendix I) and fax it to 
the coordinating center. 

F22. Deaths identified during record review: If during hypoxem ia review or detailed chart 
review, deaths occurring within 24 hours after com pletion of the study unit transfusion are 
identified, they will be recorded in the data co llection form along with the reason/cause of death. 
This will occur whether or not the case goes on to further record review. Such deaths along with 
deaths occurring within 24 hours of transfusion of the study un it in which TRALI, TACO or 
other serious adverse transfusion reaction is a po ssibility will a lso be recorded in the da ta 
collection form.  

F23. Expected number of TRALI cases: Using the Finlay data and reasonable assum ptions 
concerning HLA prevalence am ong donors, then th e estimate of TRALI in cidence is 2.32% in 
the case recipient group and 0.79% in the control recipient group. With a sample of 1,295 in each 
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of the two groups, we expect to observe 30 cases of TRALI in case recipients and 10 cases of 
TRALI in control recipients. 

TRALI cases in the study recipien ts already previously reported to the bl ood bank will also be 
included in calculating the incidence of TRALI if the cases meet all the review requ irements of 
the study. 

F24.Coordinating Center process: The coordinating cen ter (Westat) will be resp onsible for 
development of the Manual of Procedures, all forms, and for providing a data tracking and a data 
management system for the study. Westat will also establish the medical review board. 

F24A. Tracking of HLA antibody positive and HLA antibody negative study donors: The 
coordinating center will first ac cess the database created for LA PS-I to identify and list by each 
REDS-II center, the HLA (class I only, class II only and class I & II) antibody positive donors 
and their in dex donation that tes ted antibody positiv e. The Table-7-9 below sho ws REDS-II 
Center-specific numbers of HLA antibody positive donors. 

Table-7: HLA Class I antibody positive LAPS donors 
REDS-II Center HLA Ab Negative HLA Ab Positive Total 
BCW 1236 102 1338 
BCP 1221 70 1291 
SARC 1206 126 1332 
Hoxworth 1152 108 1260 
ITxM 1344 116 1460 

Total 6159 522 6681 

Table-8: HLA Class II antibody positive LAPS donors 
REDS-II Center HLA Ab Negative HLA Ab Positive Total 
BCW 1226 112 1338 
BCP 1225 66 1291 
SARC 1208 124 1332 
Hoxworth 1126 134 1260 
ITxM 1310 150 1460 

Total 6095 586 6681 

Table-9: Any HLA antibody positive LAPS donors 
REDS-II 
Center 

Class I & 
II Ab 
positive 

Class I 
Ab only 
positive 

Class II 
Ab only 
positive 

Any 
HLA Ab 
positive 

Ab 
negative 

Total 

BCW 46 56 66 168 1170 1338 
BCP 28 42 38 108 1138 1291 
SARC 53 73 71 197 1135 1332 
Hoxworth 55 53 79 187 1073 1260 
ITxM 47 69 103 219 1241 1460 
Total 229 293 357 879 5802 6681 
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HLA antibody positives are those d onors whose samples show a nor malized background ratio 
(NBG) of 10.8 or higher in HLA Class I antibody testing and an NBG ratio of 6.9 or higher in 
HLA class II antibody testing by the Lum inex method. These cut-offs represent a m ean + 3 
standard deviations of a log transform ed distribution of values in non-transfused m ales enrolled 
in LAPS-I. For purposes of this protocol, LA PS HLA antibody negative donors will be defined 
as having NBG ratios for both class I and class II antibodies that are less than the m ean + 2 
standard deviations of the non-transfused LAPS males; this equates to an NBG value of <4.6 for 
Class I and <3.4 for Class II. A random sample consisting of an equal number of gender and 
parity frequency-matched antibody negative donors w ill also be selected for each participating 
Center. 

The Coordinating Center will pro vide the B UI for each index don ation and BUI for each 
subsequent donation for the study and control donors. Each blood center will then identify all the 
components made from these donations and their distribution to the hospitals. In addition, th e 
REDS-II Center will identify donations m ade by the study donor within two years prior to the 
index donations, components (by component type) made from such donations and the hospitals 
that received these com ponents. The component distribution data will be entered into the web 
based screening data forms developed and maintained by the Coordinating Center.  

F24B. Other activities at the Coordinating Center: Some blood components made after the 
index donation may not be subject to recipient record review due to the fact some of the REDS-II 
participating centers m ay already be diverting female plasma away f rom transfusion to the 
fractionation. The interval prior to the index donation may be extended to get sufficient numbers 
of components for recipient record review. Howe ver, the need to go back further in tim e for 
donations is likely to be negligible based on the data on HLA antibody prevalence in LAPS 
donors and their prior donations. 

The coordinating cen ter will r eview these re ports to ev aluate the num ber of plasma rich 
components that were distributed to the partic ipating hospitals. If th e number of components 
from the antibody positive LAPS donors exceeds th e number needed for the study, selection 
criteria will be developed to choose which components will be subject to record review.      

A list of the components that were supplied to each participating hospital will then be printed by 
the blood center and p rovided to each correspondi ng transfusion service m edical director o r 
designated individual to identify corresponding recipients and to have the radiology and the 
medical records be abs tracted by the record revi ew coordinator(s).  A ll information will be 
tracked and compiled into the tracking and data management systems either directly by research 
staff at the blood center/blood bank or by Westat, if forms are mailed to the coordinating center 
for data entry. 

The coordinating center will be responsible for form ation of the medical review board. The 
medical review board will asses s all completed data forms in a blinded manner to determ ine the 
presence or absence of TRALI as described above. The coordinating cen ter will com pile the 
results of these reviews into the data management system to allow for formation of a database 
that will be used for analyses. The proposed di agnostic criteria for TR ALI are detailed in the 
next section. 
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F25. Proposed Diagnostic criteria for TRALI: Using the Canadian Consensus Conference 
criteria, the m edical review boa rd will be responsible for re viewing the com pleted recipient 
forms and determining the presence or absence of TRALI (Kleinman et al). 

1.		 New hypoxemia must be present and hypoxem ia is defined as pO2/FiO2 ratio of 
<300 within 6 hours of completion of transfusion or venous oxygen saturation (SpO2) 
of less than 90% on room air; or ot her clinical evid ence of hypoxem ia (e.g., 
cyanosis). Based on the recent report from Rice TW et al., add itional criteria to 
determine hypoxemia representative of ARDS will be included as follows: ratio o f 
SpO2/FiO2 <315; where FiO2 will be calc ulated for patients receiving oxygen by 
cannula or mask as follows: 1 liter = 0.21; 2 liters = 0.23; 3 liters = 0. 25; 4 liters = 
0.3; 5 liters = 0.35; 6 a nd 7 liters = 0.45, and 8,9, and 10 liters = 0.49 (Rice TW 
2007). 

2.		 Bilateral infiltrates on frontal chest radiograph (obtained within 24 hours of  
Completion of transfusion) m ust be present. T here must be absence o f left atrial 
hypertension (i.e., circulatory overload). However, if ALI is diagnosed by the expert 
panel in the presence of left atrial hype rtension, the case m ay be classified as 
TRALI/TACO (overlap case). 

3.		 For definition of left atrial hypertension, one or more of the following criteria  
must be present:  EKG evidence for r ecent MI, echocardiogram indicative of heart 
failure or an ejection fraction <50%, a pl asma troponin value greater than the upper 
reference range of the laboratory, a plasm a brain natriuretic pe ptide of >100 pg/m L, 
pulmonary edema fluid/plasma fluid pr otein ratio less than 0.60, and pulm onary 
artery diastolic pressure or pulmonary artery wedge pressure of 18 mm Hg or more.  

In addition to th e above, clinical criteria for congestiv e heart failure, e.g., elevated 
jugular venous pressure, presence of S3 and S4 sound on auscultation, hepatojugular 
reflux, and excess input of fluid compared to output, and response to diuretic will be 
considered in order to differentiate TACO from TRALI. 

4. 	 No pre-existing acute lung injury before transfusion  

5. No temporal relationship to an alternate risk factor for acute lung injury  
Note: Recipients who meet the above criteria but also have a clear relationship to 
an alternate risk factor f or acute lung injury will be considered to have possible 
TRALI. Also, in accordance with the NHL BI definition, such cases will be 
classified as TRALI with other risk factors for acute lung injury, provided that the 
expert panel determines that transfusion is the most likely cause of the ALI. ALI 
risk factors could be those that cause direct lung injury or those that cause indirect 
lung injury. Factors that cause direct lung injury are: aspiration, pneumonia, toxic 
inhalation, lung contusion, and near drowni ng. Factors that cau se indirect lung 
injury are severe s epsis, shock, multiple trauma, acute p ancreatitis, 
cardiopulmonary bypass, and drug overdose. 
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6. If the chest x-ray report review indicates absence of bilateral pulmonary infiltrates, the 
cases will be designated as “Not TRALI”. 

F.26.  Once a case is classified as TRALI (whether from an antibody positive or antibody 
negative donor), the recipients of all other components (including red cells) made from donations 
by the LAPS antibody positive and antibody negative study donors in the approximate three year 
time frame covered by the lookback study (two years backward and one year forward) will be 
investigated as described for high plasma volume components. The study projects a total of 40 
TRALI cases (30 from HLA antibody positive high plasma volume components and 10 from 
HLA antibody negative high plasma volume components), of which 70% will come from 
transfusable plasma and 30% from apheresis platelets. Thus 28 cases will arise from components 
made from whole blood; assuming each of these donors gave an average of 1.5 donations per 
year over the 3 year time frame under investigation and assuming that 1.6 components are made 
from each whole blood donation, we estimate 202 blood compoents (red cells, whole blood-
derived platelets, and cryoprecipitate) will require tracing and 101 recipients (assuming 50% of 
these units went to participating hospitals) would require chart review. In addition, there will be 
similar investigations for an equal number of control donors (defined as LAPS study donors 
whose traced components did not cause TRALI, matched to the case donors by gender and 
parity). Thus, a total of 202 recipients of blood components from associated donors and control 
donors will be followed for all five participating REDS-II Centers. This number is in addition to 
the 2,590 study components record review described in Table- 4.  

G. Study Design Limitations and Justification 

G.1. Limitations of retrospective medical record review: One of the lim itations of a 
retrospective medical record review study is that some clinical findings may not be recorded in a 
patient’s chart. However, it is highly unlikely that m ajor clinical findings such as severe 
respiratory distress would not be recorded.  C onversely, milder signs and symptoms may not be 
recorded and it is therefore possible that m ilder cases of TRALI (e.g., those in which hypoxem ia 
is not severe) as well as milder cases of pulmonary dysfunction that fall short of the diagnosis of 
TRALI may be missed. However, TRALI experts are unsure if mild forms of TRALI exist. Since 
certain clinical data are alm ost always reco rded including arterial blood gas analysis results, 
chest x-ray interpretations, electrocardiogram results, b rain natriuretic peptide (BNP) 
measurements, echocardiogram interpretation, white blood cell counts, and vital signs including 
temperature, the retrospectiv e study design proposed in this research should allow for 
comprehensive detection of clinically-significant forms of TRALI.  

A large number of blood recipients must be studied to confidently identify a difference in TRALI 
risk from an antibody positive vs. antibody negative component. To accomplish this practically, 
a stepwise method for recipient record review is proposed. First, a patient must have had a chest 
x ray within 24 hours of the tim e the blood was issued. Second, the radiology report m ust 
indicate the presence of new or worsening bila teral lung infiltrates/pu lmonary edema for the 
patient’s record to be reviewed further. Third, hypoxemia must be documented. Fourth, a critical 
care specialist will review the cases at this point primarily to exclude or triage cases of TACO 
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prior to forwarding the case to the medical board for review. Since a retrospective data collection 
study is by design inefficient com pared to a prospective study, this stepwise approach described 
reduces the labor needed for medical record review and yet allows follow up of a large num ber 
of recipients. 

We have performed a pilot study at one REDS-II Center in Pittsburgh which showed that 30% of 
patients (weighted by size of inst itution and transfusion volum e) have a chest x -ray within 12 
hours. The rate is 42% for a 24-hour interv al and 52% for a 48-hour interv al. Because the 
consensus definition of TRALI requires a ch est x-ray result, and symptoms of TRALI m ust 
occur within 6 hours of the transfusion, we believ e that an interval of 24 hours, “the planned 
interval for this pro tocol” will ba lance sensitivity and spec ificity in id entifying TRALI cases. 
The 24-hour interval has also been employed in recent studies in which findings on chest x -ray 
taken the next day (Finlay et al .) or within 24 hours of transf usion (Higgins S et al.) were 
included to arrive at a d iagnosis of TRALI. Thi s approach will lim it our ability to detect mild 
cases which do not have a chest x-ray and thus do not meet a definition of TRALI. Those cases 
which have a chest x -ray done m ore than 24 hour s after the transfusion will also be m issed. 
Despite these limitations, our study design clearly includes collection of data that perm it us to 
make a diagnosis of TRALI according to the generally accepted consensus criteria and therefore, 
we will not be missing a TRALI diagnosis in any significant number of cases.  

Further, to help accurately id entify TRALI in our study, we ar e proposing to create a m edical 
review board.  Gajic et al. conducted a retros pective medical chart review and found that 60 
patients (of a total of 181) had de veloped acute lung injury after transfusion (G ajic O et al.). In 
this study, the inter-observer agreem ent for the di agnosis of acute lung injury was m oderate 
(kappa 0.6) and the final diagnosis had to be assigned using a consensus m echanism when 
differences existed.  Therefore, for our study, we propose to create a medical review board that 
will be responsible for reviewing data extracted from medical charts and determining if a given 
case meets the cr iteria for a diagn osis of TRALI or not. The board will be blin ded as to th e 
recipient group (i.e., the board members will not know whether the recipient received at least one 
known HLA antibody-positive component, or one known HLA antib ody-negative component). 
The board will be composed of physicians fro m the subspecialties of critical care, pulmonary 
medicine and intensive care.  

G2. Two Consensus Definitions of TRALI: The Finlay study estim ated TRALI risk by 
including TRALI cases with and without other risk factors for acute lung injury (ALI) based 
upon diagnostic criteria that were developed by the NHLBI Wo rking Group. Another consensus 
definition has been developed by the Canadian Consensus Conference Group which classified 
“TRALI with other ris k factors for ALI” as “possible TRALI”.  For research purposes, we 
believe that in order to better characterize the incidence of TRALI (and not underestimate it), we 
should include “TRALI cases with other risk factors for ALI” when estim ating our overall 
TRALI incidence. The identificatio n of all pos sible TRALI cases would gi ve the health care 
professional a more accurate picture of the pote ntial for TRALI and will allow be tter decisions 
concerning the costs and benefits associated with various preventive steps th at may be 
envisioned.  Our data co llection form will permit classification by both the Canadian Consensus 
Conference and the NHLBI working group criter ia and will perm it a com parison of cases 
diagnosed by these two slightly different definitions. 
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G3. Generalizability of Finlay’s data to the proposed study setting: Since certain blood 
components (e.g. Plasma, Apheresis Platelets) are more likely to cause TRALI, it is important to 
review whether the blood component mix transfused at UCSF Medical Center (47% were RBCs, 
34% FFPs, 15% apheresis plat elets, 4% others) is sim ilar or not to what could be expected at 
hospitals associated with the REDS-II cen ters. We have therefore revi ewed published data on 
blood component utilization for various types of hospitals. The data shown below in Table-10 
include the results from the US Departm ent of Health and Hu man Services (DHHS) which had 
funded a nationwide blood collection and utilization survey in 2005.  

As shown in Table-10, the data from 2001 described by Novi s et al. show that am ong small 
hospitals, platelet concentrates derived from whole blood continue to be used. However, these 
data are now seven years old and in the inte rvening period, the use of apheresis platelets has 
grown and that of platelet co ncentrates from whole blood has decreased nationally. The DHHS 
data (Table-10) provide evidence for this change in transfusion practice.  

Another important aspect of Finl ay’s data includes the fact that FFP represented 34% of all 
components transfused. Since plasma volume in FFP is greater than that in red blood cells and in 
whole blood-derived platelets, the greater use of FFP in Finlay’s patients might have contributed 
to a higher risk for TR ALI. We therefore co mpared the blood com ponent usage in Finlay’s 
patients to other published data. 

FFP utilization as a proportion of total blood com ponent transfusion is less in sm all hospitals 
(<200 beds) compared to Finlay’s data which repres ents use in a large, uni versity based, tertiary 
care hospital (Novis et al.). Assessed in another way, the rati o of FFP to RBC unit transfusion at 
UCSF Medical Center (Finlay et al.) was 1:1.4. For small hospitals, the ratio was 1:7.8 (Novis et 
al.). An average ratio of 1:3.6 has been reported (Wallis and Dzik).  

The above data indicate that the ratio of FFP to RBC transfusion at Finlay’s institution is higher 
than that for the US. Si nce FFP (including other tr ansfusable plasmas) is more likely to cause 
TRALI than other types of blood pr oducts (e.g., red blood cells), and if more FFP units were 
transfused in Finlay’s study than what would be expected at hospitals enrolling in our study, we 
may overestimate the number of recipients who may develop TRALI in our study if we base our 
estimates solely on Finlay’s data. T herefore, we have used the recent data from the DHH S 
survey to calculate the estimated TRALI cases among control and case recipients.   

In our estim ates for num ber of patients needed for the study (contr ol vs. case recipients), we 
assigned different weights of TRAL I risk to the plasm a rich products com pared to the plasma 
poor products. We derived the numbers of needed study subjects based on incidence per num ber 
of units transfused with and without assigning any weights. In assigning a higher risk to the 
plasma-containing products, we have used the assum ption that the risk with FFP (and other 
transfusable plasmas) and apheresis platelets is fi ve to te n fold greater than the risk with red 
blood cells. This assumption is supported by recent data from the American Red Cross which 
show an odds ratio (relative to red cells) in fatal TRALI cases of 12.5 with the plasma-containing 
products and an odds ratio of 7.9 for apheresis pl atelets. The assum ption is also biologically 
plausible in that the amount of plasm a in the higher risk components is approxim ately six fold 

- 32 - 




 

    

 

 

 

 
 

 

 
  

 
 

 
 

 

   
 

 

 

greater than the am ount in the lower risk components; i.e. each unit of FFP contains 
approximately 220-250 ml of plasma, each apheresis platelet transfusion contains 250-300 mL of 
plasma and a unit of red blood cells contains approximately 20-40 mL of plasma. Based on these 
considerations, we have calculated our sample size in different wa ys as described in the section 
on statistical considerations. 

Table-10: Blood component utilization by type of hospitals 
Study/Type 
of hospitals 

RBC 
transfused 

FFP 
transfused 

Apheresis 
Platelets 
transfused 

Whole 
blood-
derived 
platelets 
transfused 

Other Total units 
transfused 

US Dept 
HHS 
(DHHS) 

13,912,000 
(63%) 

4,089,000 
(19%) 

1,389,667* 
(6%) 

1,537,000 
(7%) 

1,079,000 
(5%) 

22,006,667 

Finlay 
(major 
academic) 

3258 (47%) 2319(34%) 1003(15%) 0 308(4%) 6888 

Novis 
(small 
community 
<200 beds) 

365263((73%) 47031(9%) 12829(3%) 75031(15%) 0 500,154 

*The survey reported whole-blood de rived platelet (WBDP) equivalents. Each apheresis platelet 
unit was assumed to be six WBDP units.  

H. Statistical considerations 

H1. Number of donors with and without HLA antibody and their donations/components: 
HLA antibody positives are those d onors whose samples show a nor malized background ratio 
(NBG) of 10.8 or higher in HLA Class I antibody testing and an NBG ratio of 6.9 or higher in 
HLA class II antibody testing by the Lum inex method. These cut-offs represent a m ean + 3 
standard deviations of a log transform ed distribution of values in non-transfused m ales enrolled 
in LAPS-I. There are 879 such donors at the five REDS centers which are m ore than sufficient 
for this study. If the nu mber of confirmed positive antibody donors exceeds the capacity of the 
study to perform the record review, a selection procedure will need to be introduced. The number 
of LAPS donors without antibody w ill be even higher and will th erefore not present a problem 
for the number needed for the study. 

H2. Hospital participation rate: Assuming that the participating hospitals receive about 50% of 
blood components distributed by the REDS-II centers, a total of 2,590 blood components will be 
evaluated from antibody-positive donors and 2,590 blood com ponents from antibody-negative 
donations. The number of components donated by the LAPS donors that would allow the total 
number of c omponents (2,590 in each group) n eeded for the study is d escribed in section F8 
above. 
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H3. Assumptions underlying power considerations: We have assumed that about half of the 
donations are given by m ale donors and half by female donors with about 17% of the latter 
having HLA antibodies. W e also assumed that 1% of male donors are HLA antibody positive. 
Thus, we assumed that about 9% of com ponents received by a recipient on average are HLA 
antibody-positive. These numbers are supported by the recently analyzed data from LAPS-I in 
which 17.2% of female donors were HLA antibody pos itive as compared to 1% of male donors. 
They are further supported by three published studi es. First, the study of 324 apheresis fem ale 
donors showed a prevalence of HLA class I & II antibodies of 16.7% (Densmore 1999). Second, 
a study of 1416 UK blood donors (m ales and females) showed a prevalence of HLA class I & II 
antibodies of 15.0%. Third, a study of 308 bloo d components from unselected donors showed a 
prevalence of 22% for HLA class I & II antibodies (Bray et al. 2004). The results from the LAPS 
study indicate the prevalence will be about 9% in all (males plus females) donors.  

We also further assumed that there will be only o ne study component transfused per patien t and 
that there w ill not be new onset hypoxem ia in any given patient m ore than once during the 
transfusion episode involving the study component.  

Another assumption for the power calculation is that 80% of the TRALI cases result from 
leukocyte antibodies. T his assumption is suppor ted by the original studies of Dr. Popovsky 
reported in 1985. More recen t data also support this assumption. For instance, antigen-antibody 
correspondence was demonstrated in 87% (13 of 15) of cases in one recent series (Kopko et al . 
2002). An analysis of fatal TRALI cases reported to FDA also has demonstrated the presence of 
donor leukocyte antibodies in 83% (40 of 48) of the cases. (Holness L et al.).  

Based on these assumptions and data from the study by Finlay et al., we estimate 
•	 the probability of a HLA antibody-positiv e high risk com ponent causing TRALI to be 

1.59% 
•	 the probability of a HLA antibody-negative component causing TRALI to be 0.04% 
•	 the probability of a component of unknown HLA antibody status causing TRALI t o be 

0.18% 

The Finlay data suggest a transfusion episode c onsists of 8 blood components per recipient. The 
number of subjects needed for the study decreases signifi cantly if the num ber of blood 
components transfused per patient is less than 8 .0 (i.e. there would be fewer com ponents in the 
transfusion episode with unknown HLA stat us; these ‘unknown’ components ‘muddy’ the 
analysis). In order to determ ine the num ber of components per transf usion, data from the 
Pittsburgh hospitals were collected and analyzed. These data were collected for October 2006 for 
five hospitals that represent sm all and large community hospitals and a Unive rsity Medical 
Center with trauma and transplant services. Data are shown below in Table-11. 
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Table-11. Number of blood components transfused during a hospital admission among 
different categories of hospitals located in Pittsburgh area 
Hospital Category # RBC 

tx’d/yr 
# Patients 
Analyzed (1 
month data) 

Tot RBC / 
# per pt 

Tot plasma/ 
#per pt 

Tot Plts/  
#per patient 

Tot 
components/ # 
per pt 

A. Small 
community 

3500 107 246/2.3 50/0.5 32/0.3 328/3.1 

B. Medium 
Community 

7500 240 482/2.0 91/0.4 44/0.2 617/2.6 

C. Large 
community w 
cancer ctr 

11,000 301 868/2.9 633/2.1 1740/5.8 3241/10.8 

D. Large 
community 

15,000 404 1175/2.9 621/1.5 580/1.4 2376/5.9 

E. (University 
Trauma/trans-
plant) 

30,000 676 3066/4.5 1786/2.6 2196/3.2 7048/10.4 

Combined data 1728 5837/3.4 3181/1.8 4592/2.7 13610/7.9 

Cumulative data from all Pittsburgh hospitals indicate approximately 8 components per patient 
admission, very similar to Finlay et al. However, this could include multiple transfusion episodes 
(defined as a gap of six hours between transfusions of any two blood components) during a given 
patient admission.  Therefore, 24 patient records in hospital A and 30 patient records for the 
University Medical Center were further reviewed. At Hospita l A, th ere were 38 transfusion 
episodes representing 1.6 episodes per admission. For the University Medical Center, there were 
69 episodes representing 2.3 episodes per admission. Thus, using a roughly weighted estimate of 
2 episodes per patient appears appropriate. These hospitals use pooled platelets alm ost 
exclusively at a standard dose of 5 units per p ool. If one were to recalculate the num ber of 
transfused platelet components based on the use of single donor apheresis platelets (SDP), the 
4592 whole blood platelets would translate to 918 SDPs and the number of total components per 
patient’s admission would be 5.8. Assuming that the REDS sites issue a mix of SDP and poole d 
platelets and that there are 2 tr ansfusion episodes per patient admission, it is more likely that the 
actual number of com ponents per transfusion episode will be 3-4 component s. In order to be 
somewhat conservative, we have assum ed that six blood components are tr ansfused per episode 
of plasma transfusion. For plateletpheresis tran sfusions, we have assumed a one unit transfusion 
per episode based on reports that the m ajority of plateletpheresis units are prophylactic 
transfusions to hematology/oncology patients. (McCullough J et al. and Meehan KR et al.). 

In Table-12 below, the numbers of subjects needed for case and control recipients in view of the 
above assumptions are presented for differe nt blood donor HLA anti body prevalence rates, 
different rates of antibody -m ediated TRALI and differences in average num ber of components 
transfused per episode. We have found in our pilot study of 75 LAPS donors that am ong high 
risk components (i.e. transfusable plasm as and apheresis platelets), 30% are apheresis platelets 
and 70% are plasma components.  
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Table-12: Required sample sizes for comparing TRALI rate among ‘case’ recipients and 
TRALI rate among ‘control’ recipients for various powers in a one-sided hypothesis under 
various assumptions. 
 HLA antibody 
prevalence in blood 
donors* 

Percent of TRALI 
that are antibody 
mediated** 

Average # 
components per 
transfusion 
episode*** 

Number required in each of ‘case’ and 
‘control’ recipients arms for different 
power estimates 

80% 85% 90% 

8.5% 80% 6 806 917 1067 

9.0% 80% 6 886 1007 1175 

10.0% 80% 6 1034 1178 1379 
* Results for LAPS show the HLA prevalence to be about 16% for wom en and about 1% for 
men, hence overall prevalence of HLA antibodies in units transfused in hospitals participating in 
LAPS-II is likely to be in the range of 8.5% to 10%. 

** Approximately 80% to 85% of TRALI cases are thought to be antibody m ediated. The 
required sample size decreases as the immune mediated percentage increases, thus 
conservatively 80% is used in the table. 

*** Recipients receiving an apheresis com ponent are assumed to receive no other com ponents 
during the transfusion episode. Re cipients receiving an FF P (or other plasmas) component are 
assumed to receive on average a total of 6 com ponents during the transfusion episode, and as a 
worst case scenario the additional components are assumed to be high risk TRALI components. 

H4. Sample size and power selected for the study: From the abo ve table and the details 
provided in Appendix D, the sample size selected was 1,175 for the antibo dy positive 
components and 1,175 for the antibo dy negative components. This number will give 90% power 
to detect a TRALI rate difference between the two groups of recipients. This conservatively 
assumes that a transf usion episode consists of 6 components although apheresis platelet 
component transfusion is most often a single unit transfusion ep isode. The percentage of TRALI 
that is antibody mediated is assumed to be 80% which m ay also be a conservative estim ate. To 
the above number, a 10% margin is added to account for missing records etc. Therefore, the total 
number of antibody positive and antibody negative components is 1,295 for each group. 
Based on OSMB recommendations we plan to conduct an interim analysis to see if the estim ated 
sample size is adequate. The interim analysis will assess the average number of com ponents per 
transfusion episode (assum ed to be 6) and the TRALI inci dence per com ponent of unknown 
HLA status (assumed to be 0.18%). If the average is much greater than 6 or the incidence much 
lower than 0.18%, then increasing the sam ple size will be considered. A detailed descrip tion of 
the interim analysis is provided in Appendix H. 

H5: Pilot study for record review: In collaboration with Dr. Edward Murphy, Dr. Pearl Toy 
and her co -investigators, and REDS-II W orking group for LAPS-II, a pilot study has been 
conceived and is being c onducted as of this writing. The study will assess the f easibility of: (a) 
whether a non-physician can perform the medical record reviews, (b) the amount of time needed 
to retrieve the inform ation, (c) the amount of ti me needed per chart review, and (d) the expert 
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(medical) panel’s ability to di agnose TRALI from the extracted data collected during the char t 
review. 

For the pilo t, LAPS-II data co llection forms were utilized by a resea rch nurse (pilot nu rse) 
working with Dr. Edward Murphy’s group. Dr. Mu rphy is the Principal Investigator for the 
REDS-II site of Blood Centers of the Pacific/BSRI. This blood center is one of the five REDS-II 
Centers that will participate in LAPS-II. The pilot nurse was trained by the nursing staff working 
with Dr. Toy for the prospective TRALI study at the University of Calif ornia at San Francisco 
(UCSF). The pilot nurse was gi ven blood unit identifier (BUI) num bers from 20 plasm a or 
plateletpheresis units transfused to 20 patients with the following diagnosis: 3 patients who were 
previously diagnosed as TRALI cases; 3 patients who were previously diagnosed as having had 
Acute Lung Injury (ALI) that did not m eet the criteria for a diagnosis of T RALI; 3 patients who 
were diagnosed as Transfusion-associated cardiac overload (TACO); a nd 11 cases who did not 
have ALI, TACO, or TRALI. These cases were s elected from the case files of Dr. Toy’s curren t 
prospective study. The pilot nurse was not inform ed about the type of cases she was reviewing. 
As far as was possible, FFP and plateletpheresis products were selected for the pilot.  

As a par t of the pilo t, a tim e study was perf ormed to ass ess the time needed to retr ieve the 
information (retrieval tim e) for c ompleting the data collection form for the blood bank 
information (e.g., patient demographic, date/time of product issue etc.). T ime needed to perform 
exclusions (including com pleting the data collec tion forms) was m easured for those cases in 
which TRALI wasn’t a differential diagnosis. Finally, time required for the extended chart 
review, data collection, and the preparation of a narrative summary for those cases in which 
TRALI was a differential diagnosis was measured. In Dr. Toy’s on-going prospective study, the 
prospective study nurse prepares several PowerPoi nt slides to summ arize such cases and the 
summary is then revie wed by the Expert Panel to clas sify cases as TRALI, not TRALI, AL I, 
TACO etc. For the pilo t, the pilot nurse sim ilarly prepared a summary for the cas es in which 
TRALI was a differential diagnosis. These data ar e available to share with the record review 
coordinators for training. The re sults of the pilot dem onstrated that the process to e xclude the 
cases in which TRALI was not in the differential diagnosis was effective.  

H6. Study population, enrollment, and human subject research: There are two types of study 
subjects in this protocol, namely, blood donors and transfusion recipients. Study donors are from 
the REDS-II supported Leukocyte Antibody Prevalence Study-I (LAPS-I). All these donors have 
been tested for HLA class I and HLA class II an tibodies and some have been tested for 
neutrophil antibodies per the LAPS-I protocol. All HLA antibody positive donors at the five 
REDS Centers participating in LAPS-II will be eligible for the current study (and a proportion of 
HLA antibody negative donors will also be selected as controls). It should be noted that m ost 
will not been tested for neutrophil antibodies. Any TRALI cases in recipients will prompt testing 
of the donor’s repository specim en for HNA antibodies (if not al ready tested). All donations 
made after the HLA antibody tested donation and donations m ade by these donors in the 
previous years from the time of antibody testing may be eligible for the study. Current estim ates 
are that we would perform retrospective review of donations going back for a period of two 
years. 
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There is no risk to the study donor s that will arise from this proposed research except that very 
few donors m ight be deferred from donating blood in the future if found to be im plicated in 
TRALI; the possibility of such deferra l is al ready included in the original LAPS-I inform ed 
consent. Also, donors with HLA antibodies but who are not implicated in TRALI may need to be 
diverted from apheresis plat elet donation based on recent AABB recommendations; however, 
this outcome would result from donor participation in the origin al LAPS protocol and is not a 
consequence of this proposed protocol. Donor c onsent for proceeding with investigation of the 
recipients of their donations will be waived because such inv estigation falls within the expected 
transfusion medicine practice. 

The study recipients of blood trans fusion will be selected from participating hospitals and ar e 
those patients who have already received the study blood components from antibody positive and 
negative LAPS study donors. Transfusion recipient c onsent will be waived because: (a) this 
study involves record review of previously reco rded clinical inform ation and therefore poses 
minimal risk related to loss of confidential health information (b) all data will be m anaged in a 
confidential manner, in particular, the centralized database will not contain patient’s name or the 
hospital’s medical record number, (c) the access to recipient data will be restricted to authorized 
individuals, and (d) the study cannot be performed if the recipient consent is required because of 
the significant number of recipients who m ay have already expired after the transfusion due to 
the known high mortality rates after transfusion from their primary disease.  

The recipient data will be linked and the linki ng would allow follow up of those transfusion 
recipients who are believed to have had TRAL I discovered by the current research. For follow 
up, other blood components transfused within 6 hours of onset of TRALI will be identified and 
the donors of involved units will be investigated for leukocyte antibodies using a standardized 
investigation protocol. In case of any deaths identified by current research that are believed to be 
due to TRALI, the blood bank m edical staff of the hospital will be notified for donor 
investigation and reporting the cas e to the FD A as per local hospital protocol. The only risk 
involved for the recipient is th e possibility of loss of confid entiality of private health 
information. Safeguards will be taken to prev ent the loss of confid entiality. Additionally, a 
certificate of confidentiality will be obtained (see below). 

H6A. Certificate of confidentiality: A certificate of confidentiality from the National Institu te 
of Health will b e obtained. With this cer tificate, the re searchers cannot be f orced to disclo se 
information that m ay identify the donor or the recipients even by a c ourt subpoena, in any 
federal, state, or local civil, criminal, administrative, legislative, or other proceedings. The 
researchers will resis t any dem ands for info rmation from personnel of the United States 
Government that is used for auditing or evaluation of federally funded projects or for information 
that must be disclosed in ord er to m eet the requirements of the federal Food and Drug 
Administration (FDA). Researchers do not plan to voluntarily disclose information obtained with 
this research. 

I. Inclusion criteria 

For blood donors, the inclusion criteria include those with HLA antibodies and som e of the 
donors who do not have antibodies. Not all donors with HLA an tibodies may be needed. Among 
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donors without HLA antibodies, the selection w ill be based on gender and parity frequency -
matching at each REDS-II Center with the antibody positive donors.  

For transfusion recipients, inclusion criteria will be all tho se recipients who received the study 
blood components at participating hospitals. Furt her record review will be conducted on those 
recipients who had a chest x-ray within 24 hours after the study transfusion.  

J. Exclusion criteria 

For blood donors from the LAPS, som e donors without leukocyte antibodies will be excluded 
due to the fact that the num ber of antibody negative LAPS donors exceeds the numbers needed 
for this study. 

K. Informed consent 

Consent will be waived for bl ood donors since recipien t investigation on blood donations fr om 
routine blood donors is a known part of general tr ansfusion medicine practice. Also, there is no 
risk to the donors except for pot ential for loss of confidentialit y of private hea lth information. 
Safeguards will be in place to protect the confidentiality of the information. There will be a small 
risk that a donor who is not part of LAPS may be deferred from donating blood in the future if 
the donor is clearly im plicated in a case of TRALI or is f ound to have antibodies upon recall 
testing. However, this risk is no different than if such a d onor was found to be implicated or 
involved in a TRALI case that occurred outside of this study. 

Informed consent from transfusion recipients is also waived because all recipient d ata will be 
obtained and m aintained in a confidential m anner and therefore the risk to the recip ients is 
minimal from the loss of confiden tial private health information. The Centralized data will be 
maintained at W estat, the coordin ating center for REDS-II re search program. Westat has 
considerable experience in managing centralized database to ensu re confidentiality of the donor 
and recipient data. All resulting publications will not contain recipient nam es or other personal 
identification information. The data will be linked to permit investigation of additional donors in 
those TRALI cases which are iden tified through the research and which were not previously 
reported to the blood bank. Potential for loss of c onfidentiality of privat e health inform ation 
exists, but several safeguards will be in place to protect the information. 

L. Data analysis 
The primary analysis will com pare the TRALI incidence among case recipients to the TRALI 
incidence among control recipients.  Fisher’s exact test for 2x2 tables will be used. The 
presumed statistical significance will imply HLA antibody in a tr ansfused blood component is a 
risk factor for TRALI. Then secondary analysis will estimate; 

• the probability of a HLA antibody-positive high risk component causing TRALI  
• the probability of a HLA antibody-negative component causing TRALI  
• the probability of a component of unknown HLA antibody status causing TRALI  
• the proportion of TRALI due to HLA antibodies (i.e. immune-mediated) 
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Additional analyses will invo lve estimating TRALI incidences and other incidences. Analysis 
will be conducted to assess the incidence of TRALI and possible TRALI per unit tr ansfused and 
per transfusion recipient. For this analysis the number of units transfused per episode per patient 
will be derived from the data available in th e data collection forms. Incidence will a lso be 
calculated, when possible, for (a ) TRALI without other risk fact ors and TRALI with other risk 
factors, (b) am ong those with othe r risk factors, incidence will be calculated for ALI which 
cannot be distinguished from TRALI and for A LI that is not TRAL I but that occurred within 6 
hours or >6 hours of transfusion.  

Analysis of other incidences is described belo w. In addition to the transfusion com plications 
described above, incidence for tr ansfusion-associated cardiac overload will be based on cases 
that are classified by the Medical panel as TACO. 

Using appropriate statistical methods, associations will be explored between different transfusion 
complications described above (TRALI, no-TRAL I, possible TRALI, ALI of undeterm ined 
origin, TACO) and the underlying clinical inform ation, such as, dem ographics, diagnosis (CPT 
codes), co-morbid conditions (e.g. renal failure), degree and se verity of hypoxemia, chest x-ray 
and cardiac abnormalities. Data, when available, will be co rrelated with the presence of HLA 
and HNA antibodies (signal strength and/or specificit y of antibodies) in the re cipients as well as 
the involved donors and their HLA and HNA phe notypes to assess the antibody specificity and 
the corresponding cognate antigens in donor/reci pient pairs among differ ent groups of patients 
with complications described above. Frequenc ies of clinical symptoms of transf usion 
complications will be ascertained. Recipient outcome data, when available, will be tabulated for 
different types of transfusion complications. Clinical characteristics of the ca ses that were 
reported to the blood bank before the study and after the study will be compared. 

M. Timeline 

The protocol will be sub mitted to local IRBs (univers ity/hospitals) for review and approval and 
also to each particip ating REDS-II Blood Center ’s IRB for rev iew and approval. For som e 
hospitals, the hospital’s Medical Executive Committee or Privacy Board may review/approve the 
protocol as appropriate. The study protoco l submitted to the hospital’s IRBs (or Privacy Board) 
may include deployment of a certified honest broker . Also, record review coordinators for data 
collection will be subjec t to local hospital’s requirements. Once IRB (Pr ivacy Board) approvals 
have been received, b lood centers can identify blood components needing record review at the 
hospitals and notify the hospitals . We expect that identifica tion of components by the blood 
centers and hospital-based record review will be completed by April 2009. Anticipated start date 
for accruing patient data is October 2008. Data compilation, analysis, and reports are expected to 
be completed in six months. 
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Table-13: Time table 
Item Target Date 
Finalize protocol & Forms June 2008 
Centers IRB submission and approval June -July 2008 
*Rolling IRB approvals of participating hospitals June – Sep 2008 
Obtain Certificate of Confidentiality Aug – Sep 2008 
Develop SOP July – Sep 2008 
Systems Development June - Sep 2008 
Nurse coordinator training at UCSF Sep/Oct 2008 
Blood center staff training (systems training) Sep/Oct 2008 
Data Collection Dec 2008 – June 2009 
*Perform Interim Analysis March 2009 
Data cleaning and coding July 2009 
Data analysis/reports Aug - Oct 2009 
* We envision obtaining "rolling IRB approvals". Submissions for IRB approval would be made in June 2008. Data 
collection would start with as many hospitals as we are able to obtain IRB approvals from. Interim analysis would 
be performed after 1/3 of the data is collected.  

N. Budget 

LAPS-II Blood Center Budget Guidelines 

An itemized budget estimate along with justifications is presented below. 

(a) Record review coordinator: $91,000.00 

Initial training 60 hours (50% effort for 3 weeks) 
Coordinating by phone with each hospital, 30 minutes/day for 5 days per week for  

24 weeks = 60 hours 
On-site coordination of access to medical records includes waiting to have records  

pulled, 15 minutes/chart, 518 charts = 130 hours 
Screening form completion: 30 minutes/per form X 518 forms = 259 hours 
Data entry of the screening forms: 15 minutes/form x 518 forms = 130 hours 
Detailed chart review: 3 hours/chart, 62 charts = 186 hours 
Data transmission of the detailed forms to the Coordinating Center: 15  

minutes/form for 62 forms = 16 hours 

Preparation of PowerPoint slides, 1 hours/chart, 62 charts = 62 hours 

+ Travel time for six months, one hour each da y of the week for 5 da ys per week for 26 
weeks = 130 hours 

Subtotal hours = 1,033 hours 

Add 40% additional time for unforeseen de lays in getting access to medica l records and 
increased numbers needed due to interim analysis= 1,033 X 0.4 = 413 hours 

Total hours for record reviewer = 1,033 + 413 = 1,446. 
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0.7 FTE (based on 2080 hours/FTE). 

*Salary = $100,000/FTE X 0.7 FTE = $70,000.00 + 30% fringe = $91,000.00  

+ Depending on geographic location of hospitals this cou ld be m ore or less than one 
hour/day. 
*Salary estimate based on ICU/Critical Care Nurse. It is like ly that a Physic ian’s 
Assistant or Respiratory Therapist with similar experience would have comparable salary 
requirements. 

(b) REDS-II Blood Center Study Coordinator 

It is expected that before the record review coordinator starts the review, the  
Study Coordinator will spend 25% of his/her time getting IRB approvals, training, 
organizing etc. for 6 months and then 10% for 6 months. However, this cost is  
already budgeted in the overall Center budget. 

(c) Donor services department associate:	 $4,333.00 (To prepare a list of components 
distributed to the participating hospitals) 

One month effort at $40,000.00/year sa lary = $3,333.00 + 30% fringe = $4,333.00. This 
individual will prepare a list of blood components donated by the LAPSI study don ors for 
the index donation, all subsequent donations, and all donations in previous two years. This 
individual will prepare a list of the com ponents from these that are distribu ted to the 
participating hospitals. The goa l is to identify 518 com ponents from the antibody p ositive 
donors and 518 com ponents from the antibody negative donors. The total number of 
components to be studied is 518. 

Total for donor services department associate = one m onth effort at $40,000.00/year = 
$3,333.00 + 30% fringe = $4,333.00  

(d) 	Blood bank labor: $6.00/product = $3,108.00 

Blood bank to retrieve the inform ation regarding which recipient received the product 
and the time of issue, etc. Ten minutes per product. Total products per center = 518 = 518 
x 10.0 = 5,180.00 minutes = 86 hours = 86/2080 = 0.04 FTE.  

Total blood bank labor = 0.04 FTE at an annual salary of $40,000.00 + 30% fringe rate = 
$2.080.00 + 50% overhead = $3,120.00. 

For 518 products, this comes to $6.00/product. 

(e) Medical record/radiology department labor: Total cost =$5,046.00. 

Medical record retrieval at $6.00/record, 518 records to retrieve = $6.00 X 518 
= $3,108.00. 

Radiology record retrieval at $6.00/record, 311 record s to retrieve = $6.00 x 311 = 
$1,866.00 
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 (f) Local travel: $1,212.00 

One record review coo rdinator travel to local hospitals five days a week for 24 weeks. 
Five travel events per week for 24 weeks = 120. Each travel involves 10 miles one way or 
20 miles round trip. Total m iles traveled = 120 X 20 = 2,400 m iles. Mileage 
reimbursement is 50.5 cents/m ile, total travel reim bursement =2,400 X 0.505 = 
$1,212.00. 

(h) Printing of forms: 550 forms at $1.00/form = $550.00 

(j) Project coordinator and record review coordinator training at UCSF 

Airfare ($500.00/person) $1,000.00 

Hotel two nights ($250.00/night/person)          $1000.00 

Limousine to/from airport ($50/one way/person) $ 200.00 


 Incidental ($70/day/person)     $ 280.00 

Local transport ($10/trip/person) $ 80.00 


Total $2560.00 
(k) Total cost REDS-II Centers 

Record review coordinator: $ 91,000.00 

Donor services associate:  $ 4,333.00 

Hospital blood bank labor: $ 3,108.00 

Hospital medical record/radiology dept labor $ 5,046.00 

Local travel $ 1,212.00 

Printing of forms $ 550.00 

Travel for training $ 2,560.00 


Total center cost (each Center) $ 107,809.00 

Total cost for five centers $ 539,045.00 

(l) Central Laboratory budget 

HLA Antibody testing 
Salary (10% for 6 months) $2524.00 + $550.00 fringe = $3074.00 
LSM12 screening kits (5 kits) at $1000.00/kit = $5000.00 

Note: The above budget does not include the Cent ral Coordinating Center’s budget and 
that of the Central Laboratory.  

O. References 

AABB Association Bulletin #06-07. Transfusion-related acute lung injury. November 3, 2006. 
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Appendix A. Summary of incidence rates based on case finding methods 

Study 
Number 

Study Type of study Risk per units Risk per patients 

Passive Surveillance 
1 Quebec 

Hemovigilance 
Passive surveillance 1:9,306 for whole-

blood platelets; 
1:25,073 for Cryo; 
1:58,279 for red cells; 
and 1:61,006 for FFP 

1:5,952 for 
pooled platelets, 
1:47,619 for red 
cells recipients 

2 SHOT (Kleinman 
Trans Med Rev 
2003) 

Passive surveillance 1:74,000 for FFP to 
1:557,000 for Cryo 

3 Health 
Canada(Kleinman 
Trans Med Rev 
2003) 

Passive surveillance 1:71,428 for red cells, 
and 1:8,264 for pooled 
platelets 

4 Health Canada and 
CBS/HQ(Kleinman 
Trans Med Rev 
2003) 

Passive surveillance 1:200,000 for red cells, 
and 1:66,667 for 
pooled platelets 

5 Goldman Quebec 
(Engelfriet Vox 
Sang 2001) 

Passive surveillance 1:111,111 

Enhanced Surveillance 
6 Popovsky 1985 Enhanced surveillance 

(blood bank employees 
performed transfusions) 

1:5000 1:625 

Single Hospital-based Case Series 
7 Silliman (Canadian 

Patients; Blood 
2003) 

Single hospital-based 
case reports  

1:1,120 

8 Wallis 2003 Single hospital-based 
case reports 

1:7,896 for FFP 

9 Clarke 1994* Single hospital-based 
case reports 

1:312 platelets 

10 Weber 1995 Single hospital-based 
case reports 

1:1,358 

11 Silliman (US 
patients, 1997) 

Single hospital-based 
case reports 

1:2,000 

Specialized treatment category 
12 Palfi 2001 Specialized treatment 

category and/or 
monitoring (pulse 
oxymetry) 

1:200 for FFP 
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13 Yost 2001 Specialized treatment 
category and/or 
monitoring (Liver 
transplant) 

6:8 (75%) 

14 Rana (Chest 2005); Intensive care unit, 
retrospective medical 
record review 

1:1,271 (definite 
TRALI); 1:524 
(possible TRALI) 

1:193 (definite 
TRALI), 1:79 
(Possible 
TRALI) 

15 Gajic 2004 Mechanically ventilated 
patients, retrospective 
record review 

60:181 (33%) 

Lookback 
16 Finlay 2005 Comprehensive 

retrospective record 
review 

4:6,888 (TRALI 
without other risk 
factors), 3:6,888 
(TRALI with other risk 
factors) 

4:820 (0.49%, 
TRALI without 
risk factors), 
3:820 (0.37% 
TRALI with risk 
factors for ALI) 

17 Kopko 2002 Lookback 15:36 (42%) 
18 Nicolle 2004 Lookback 1:18 (5.6%) 
19 Toy 2004** Lookback 1:103 
20 Win 2002 Lookback None of 30 

patients 
21 Cooling 2002 Lookback 3:20 (15%) 
* Some or all of the patients in this series may also be included in the study #7. 

** One patient met the criteria for TRALI, but also had diffuse alveolar hemorrhage. 

Incidence of TRALI based on passive surveillance: The fi rst five studies in Table-1 repor t 
incidence rates determined by passive surveilla nce done nationally or among a large num ber of 
institutions. As can be seen, incidence estim ates generated by passive surveillance are usually 
low (1:8,000 to 1:200,000 units) depending on the study and the component transfused. 

Incidence of TRALI based on enhanced surveillance: The pioneering study by Popovsky et al. 
from the Mayo clin ic can be characterized as us ing enhanced surveillance because transfusions 
were given by nurses who were e mployed by the blood bank. The transfusionists were therefore 
quite familiar with adverse events associated with a transfusion and were probably more likely to 
recognize such an event, including TRALI. This study provided the incidence data of 1:5,000 
transfused units that is widely quoted in the literature. Enhanced surveillance su ch as the one 
reported from the Mayo Clinic has not been replicated at other institutions.  

Incidence of TRALI based on hospital case reports: Studies 7-11 in Table 1 provide single 
institution-based incidence rates. In each of these studies, the blood bank received TRALI case 
reports from the hospital’s clinical staff and th e number of TRALI cases was correlated with the 
number of units transfused with in the institution. To som e degree, these data can also be 
classified as passive surveillance, but may have some bias that will le ad to a higher inciden ce 
rate due to an indiv idual investigator’s interest in case ascertainm ent. These reports provide a 
range of incidence from 1:312 transfused platelet units to 1:7,896 transfused FFP units. S tudy 
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#10 in this category observed an incidence of 1:1,358 transfused patients. Com pared to the 
passive surveillance and enhanced surveillance categories, the in cidence estimates seem to be 
somewhat higher when based on single hospital-ba sed case reports. It s hould be further noted 
that the studies #7 and #11 reported by Dr. Silliman’s group should be considered as incidence of 
non-immune mediated TRALI. Dr. Silliman’s data are not directly app licable to our proposed 
research because their research measured the incidence of non-immune TRALI and our research 
is aimed to measure incidence of antibody-mediated TRALI.    

Incidence of TRALI based on special patient group and special monitoring: The studies by 
Palfi et al. and Yost et al. ar e included for completeness to indicate that the incidence may be 
higher in certain patient population especially if any extra monitoring is undertaken. One of the 
two reports pertains to FFP transf usions that were carried out with extra patient m onitoring by 
pulse oxymetry to detect m ilder forms of hypoxi a (Palfi). The second report evaluated liver 
transplant patients who developed severe pulm onary edema and whose alveolar secretions were 
tested for protein concentration to show that these secretions were exudates rather tha n 
transudates (Yost). However, the inciden ce data in these two reports are not generalizable 
because they are very specific for the patient populations that were included in these two reports.  
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Appendix B: Draft letter to blood bank medical directors 
Date: _______ 
Name of the Medical Director 
Name of the hospital 
Address 
Re: REDS-II TRALI Research lookback study 

Dear Dr. ____________ 

Thank you for agreeing to perform the NIH s upported LAPS II (REDS-II TRALI retrospective 
record review) study. Please not e that this study was approved at your facility by the 
IRB/Medical Executive Board/Pres ident of the Me dical Staff/Privacy Board. I have attached a 
list of blood num bers for blood components that were supplied to your blood bank from our 
program. These blood com ponents were obtaine d from blood donors who were tested for 
leukocyte antibodies. As part of this study, the atta ched list of componen ts does not include the 
antibody status of the donors from whom these components were derived. This step is designed 
to reduce bias in case ascertainment. I would like to have staff identify all those components that 
were issued for transfusion, the date of issue, nam e of the pa tient, patient’s m edical record 
number, and the date and tim e of issue. Please also identify if your blood bank had received any 
transfusion reaction reports on any of these patients. Once you have obtained this information for 
each of these com ponents, please provide the infor mation (including any reports of adverse 
reactions reported to the blood bank ) to the record review coordina tor that has been previously 
been identified and approved at your hospital. Th e coordinator will perfor m the record review 
and record patien t information in the atta ched supplied da ta collection form. Completed d ata 
collection forms (without patien t identifying information) will be sent to the REDS-II 
coordinating center or the blood center that will be responsible for keeping all recipient data. All 
recipient data submitted to the coordinating cen ter or the blood center will be de-identified to 
protect the confidentiality of the patient’s information. The pa tient data will be reviewed by the 
medical board of LAPS II at th e REDS-II coordi nating center to determ ine if any of the 
recipients had TRALI that was not reported to the blood bank. If any cases of TRALI are 
detected based on this record review process, the coord inating center will no tify the reco rd 
review coordinator of such an event. In turn, the coordinator will subsequently notify you of any 
such events. For TRALI cases that are identified that were not previously reported to the blood 
bank, you should follow your procedure for reporting such reactions to your blood supplier so 
that donor investigation can be perform ed. For fatal cases of TRALI, please also follow your 
procedure for reporting the cases to the FDA.  

I have enclosed a copy of the protocol for your information. I am much indebted for your 
cooperation in the above study. Please call me at _________ if you have any questions. 

Sincerely yours, 

Medical Director, Blood Center 
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Appendix C 

UPMC/UNIVERSITY OF PITTSBURGH MEDICAL CENTER 

Policy and Procedure Manual 


Policy: HS-RS0002 
Index Title: Research 

Subject: Honest Broker Certification Process Related to the De-identification  
of Health Information for Research and Other Duties/Requirements of an 
Honest Broker 

Date: April 14, 2003 
I. POLICY 
It is the policy of UPMC/University of Pittsburgh Medical Center (UPMC) to comply with the 
Health Insurance Portability and Accountability Act (HIPAA) privacy rule pertaining to the use 
and disclosure of protected health information (PHI) and the de-identification of PHI for 
Research and any applicable related state laws that are not preempted by HIPAA.  The HIPAA 
Privacy Regulations can be located at 45 CFR Parts 160 & 164 or at 
http://aspe.hhs.gov/admnsimp/final/PvcTxt01.htm. Terms used herein, but not otherwise defined, 
shall have the same meaning as those terms in 45 CFR 160.103 § 164.501. 
II. BACKGROUND 
The Privacy Rule of the Health Insurance Portability and Accountability Act of 1996 (HIPAA) 
permits protected health information (PHI) to be used without patient authorization in a number 
of limited cases.  One such case is where the PHI is de-identified. 
PHI can either be de-identified by an honest broker which is part of the covered entity (as 
defined by HIPAA) or by an honest broker which is a business associate of the covered entity.  
An honest broker is an individual, organization or system acting for, or on behalf of, the covered 
entity to collect and provide health information to research investigators in such a manner 
whereby it would not be reasonably possible for the investigators or others to identify the 
corresponding patients-subjects directly or indirectly.  The honest broker cannot be one of the 
investigators. The information provided to the investigators by the honest broker may 
incorporate linkage codes to permit information collation and/or subsequent inquiries (i.e., a “re-
identification code”), however the information linking this re-identification code to the patient’s 
identity must be retained by the honest broker and subsequent inquiries are conducted through 
the honest broker. 
Since neither the Federal Policy nor HIPAA regulations require prior written informed 
consent/authorization of patients for the research use of their de-identified health information, 
this approach would address satisfactorily the regulatory requirements associated with the 
conduct of retrospective research involving existing health information. This approach can also 
be used to identify eligible patients for subsequent recruitment into clinical trials. For example, 
based on defined search criteria, the honest broker would provide a de-identified listing of the 
health information of potential eligible subjects, to include re-identification code numbers, to the 
clinical trial investigators.  The investigators would determine which of these patients appear to 
meet eligibility criteria and convey the respective re-identification code numbers back to the 
honest broker. The honest broker would subsequently provide the names of the identified 
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patients to the patients’ personal physicians who would contact the patients to 1) introduce the 
research study; 2) ascertain their interest in study participation; and 3) instruct the patients to 
contact directly the investigators or obtain their written authorization to share their interest in 
study participation with the investigators and to be contacted by the investigators.  Note that 
direct contact of the patients by the honest broker would constitute “cold-calling”, which is 
prohibited by the IRB. 
HIPAA defines multiple data elements that must be removed from health information in order 
for the information to be recognized as de-identified.  A fully/completely de-identified data set is 
protected health information which meets the following criteria: 
(1) A person with appropriate knowledge of and experience with generally accepted 
statistical and scientific principles and methods for rendering information not individually 
identifiable: 
(i) Applying such principles and methods, determines that the risk is very small that the 
information could be used, alone or in combination with other reasonably available 
information, by an anticipated recipient to identify an individual who is a subject of the 
information; and 
(ii) Documents the methods and results of the analysis that justify such determination; or  

(2)… 
(i) The following identifiers of the individual or of relatives, employers, or household 
members of the individual, are removed: 
(A) Names; 
(B) All geographic subdivisions smaller than a State, including street address, city, 
county, precinct, zip code, and their equivalent geocodes, except for the initial three 
digits of a zip code if, according to the current publicly available data from the Bureau 
of the Census: 
(1) The geographic unit formed by combining all zip codes with the same three 
initial digits contains more than 20,000 people; and  
(2) The initial three digits of a zip code for all such geographic units containing 
20,000 or fewer people is changed to 000. 

(C) All elements of dates (except year) for dates directly related to an individual, 
including birth date, admission date, discharge date, date of death; and all ages over 89 
and all elements of dates (including year) indicative of such age, except that such ages 
and elements may be aggregated into a single category of age 90 or older;  
(D) Telephone numbers; 
(E) Fax numbers; 
(F) Electronic mail addresses; 
(G) Social security numbers; 
(H) Medical record numbers; 
(I) Health plan beneficiary numbers; 
(J) Account numbers; 
(K) Certificate/license numbers; 
(L) Vehicle identifiers and serial numbers, including license plate numbers;  
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(M) Device identifiers and serial numbers;  
(N) Web Universal Resource Locators (URLs); 
(O) Internet Protocol (IP) address numbers;  
(P) Biometric identifiers, including finger and voice prints;  
(Q) Full face photographic images and any comparable images; and  
(R) Any other unique identifying number, characteristic, or code, except as permitted by 
paragraph (c) of this section; and  

(ii) The covered entity does not have actual knowledge that the information could be used 
alone or in combination with other information to identify an individual who is a subject of 
the information. 

Alternately, HIPAA will permit, without prior patient authorization, the use and disclosure of 
health information (for research) in the form of a “limited data set”.  A limited data set may 
include certain indirect identifiers that are excluded in a fully/ completely de-identified data set. 
A limited data set is protected health information which excludes the following direct identifiers 
of the individual, or of relatives, employers, or household members of the individual: 
(1) Names; 
(2) Postal address information, other than town or city, State, and zip code; 
(3) Telephone numbers; 
(4) Fax numbers; 
(5) Electronic mail addresses; 
(6) Social security numbers; 
(7) Medical record numbers; 
(8) Health plan beneficiary numbers; 
(9) Account numbers; 
(10) Certificate/license numbers; 
(11) Vehicle identifiers and serial numbers, including license plate numbers; 
(12) Device identifiers and serial numbers; 
(13) Web Universal Resource Locators (URLs); 
(14) Internet Protocol (IP) address numbers; 
(15) Biometric identifiers, including finger and voice prints; and 
(16) Full face photographic images and any comparable images.  

If the health information provided to the investigators is based on a limited data set, the 
investigators must also complete and obtain (IRB and UPMC) approval of a UPMC Data Use 
Agreement for Limited Data Sets. This Agreement addresses various HIPAA conditions related 
to subsequent uses and disclosures of limited data sets (see attached). 
III. HONEST BROKER CERTIFICATION CRITERIA 
For an individual, organization or system to be an Honest Broker for the UPMC, the proposed 
honest broker must be certified pursuant to the following process: 
1.		 The honest broker must be initially sponsored by investigator(s) who are in good standing 

with a UPMC-recognized IRB of record AND who intend to use the honest broker’s services. 
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2.		 The honest broker must submit an application to become a UPMC- and IRB-certified honest 
broker. The honest broker certification application is available at the University of Pittsburgh 
IRB web site (www.irb.pitt.edu). The application is to be submitted by the 
investigator/researcher to the IRB (of record) staff member that is designated to receive these 
applications. Once the IRB (of record) has approved the honest broker application, the 
application will then be forwarded to the UPMC Privacy Officer for approval. 

3.		 The UPMC Privacy Officer will evaluate the honest broker application and related 
documentation to determine that the honest broker has presented satisfactory evidence to 
meet or exceed the following UPMC certification criteria:  

a.		 honest brokers must have written documentation of the processes and/or systems that 
they use to develop both fully de-identified health information data sets and limited 
data sets, for both electronic and paper-based records;  

b.		 honest brokers must have written documentation of policies, procedures and controls 
necessary for: 

i.		 compliance with the HIPAA Privacy Rule, the Federal Policy regulations for 
human subject protections (45 CFR 46) and UPMC’s Business Associate 
Agreement; 

ii.		 security and management of all PHI in the honest broker’s possession during 
the performance of honest broker functions; 

iii.		 audits and/or quality checks related to determining the efficacy of de-
identification mechanisms; 

iv.		 security and management of re-identification keys; and  
v.		 documentation/maintenance/retention of all work performed (for whom, what 

was provided, IRB approval info, etc.). 
4.		 All honest brokers must provide UPMC with a written statement assuring that they will abide 

by all relevant UPMC and IRB guidelines, policies and procedures, including continuing 
adherence to the UPMC honest broker certification criteria section of this policy, the duties 
and other requirements section (see section that follows) and the  terms and conditions of the 
UPMC Business Associate Agreement for honest brokers. 

IV. DUTIES AND OTHER REQUIREMENTS OF THE HONEST BROKER 

In order for a certified honest broker to work on behalf of  investigators to de-identify PHI that is 
owned/held by UPMC, the honest broker must perform the following UPMC-defined duties and 
adhere to the following UPMC-defined requirements:  

1.		 All certified honest brokers, both UPMC and non-UPMC, must execute a Business Associate 
Agreement with UPMC, the terms of which will specify the continuing confidentiality 
requirements, duties and other expectations UPMC has of an honest broker service. The 
generic UPMC Business Associate Agreement can be viewed at http://purchasing.upmc.com. 
The generic Business Associate Agreement will be customized by UPMC to reflect the 
specific duties and other requirements UPMC specifies for honest broker services. 

2.		 A certified honest broker must ensure that approval of the IRB of record has been obtained 
for a research study whereby the honest broker receives a request for de-identified PHI (from 
an investigator that is served by the IRB of record).  This process may be as simple as being 
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copied on an IRB approval letter from the IRB to the investigator. Relative to IRB approval 
of the proposed research, the honest broker specified in the research application must have 
been prior certified by the IRB of record in order for the IRB to approve the research 
application. 

3.		 A certified honest broker must adhere to all of the terms and conditions specified by the IRB 
of record for any research study for which the honest broker will perform de-identification 
services. 

4.		 If an investigator requests a limited data set, rather than a fully/completely de-identified PHI 
data set, in order to be granted access to the UPMC-held PHI, an honest broker must obtain 
(and retain) evidence of an appropriately executed Data Use Agreement for a Limited Data 
Set. [Note: the IRB of record may also require evidence of a completed Data Use Agreement 
for a Limited Data Set as part of its application process for approval of the proposed research 
involving the use of a limited data set.] This Data Use Agreement will provide evidence of 
all of the UPMC-required detailed disclosures (honest broker data set specifications) relative 
to: 

a.		 where (what UPMC entity) the PHI is located; 

b.		 what HIPAA-defined limited data set elements are needed for the research; 

c.		 the purpose of the limited data set request (detailed uses pertinent to the limited data set); 
and, 

d.		 who (names, titles, addresses) will access, use and disclose the limited data set 

information other that the principal investigator.   


IV. NON-COMPLIANCE 
An employee honest broker’s failure to abide by this policy may result in disciplinary action 
pursuant to UPMC policy HS-HRO704 entitled “Corrective Action and Discharge”.  Other non-
employee work force members may be sanctioned in accordance with applicable UPMC 
procedures 
An honest broker’s (business associate) failure to abide by this policy may result in immediate 
termination of their UPMC certification to serve as an approved honest broker and immediate 
termination of their business associate agreement with UPMC.  
Questions regarding this policy should be directed to the UPMC HIPAA Program Office.  

SIGNED: Thomas J. Nigra 
Chief Compliance Officer 
ORIGINAL: Date:_____________ 
REVIEW MONTH: Date: ___________ 
SPONSOR: Policy Review Committee 
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Appendix C (continued…) 

SAMPLE AGREEMENT 
Attachment A - Honest Broker Certification Process Related to the De-identification  
of Health Information for Research and Other Duties/Requirements of an Honest Broker 

DATA USE AGREEMENT FOR LIMITED DATA SETS 
[INVESTIGATOR - THIS TEMPLATE AGREEMENT IS TO BE FILLED-IN BY THE 
INVESTIGATOR AND PRESENTED TO THE IRB OF RECORD AS PART OF THE STUDY 
PROTOCOL SUBMISSION TO THE IRB. THE IRB OF RECORD WILL FORWARD A COPY 
OF THIS AGREEMENT TO A UPMC RESPRESENTATIVE FOR UPMC APPROVAL .THE 
HONEST BROKER MUST BE PRESENTED WITH A COPY OF THE FULLY-EXECUTED 
AGREEMENT (TO INCLUDE FINAL APPROVAL FROM UPMC) IN ORDER FOR THE 
HONEST BROKER TO ACCESS UPMC DATA FOR THE PURPOSE OF THE 
CORRESPONDING RESEARCH STUDY]. 

This  Data Use Agreement for Limited Data Sets (the “Agreement”) is made this _____ day of 
________________, 200_ by and between UPMC/University of Pittsburgh Medical Center 
(“UPMC”) and _______________________(“Recipient”). 

WHEREAS, 45 CFR 164, Subpart E (titled “Standards for Privacy of Individually Identifiable 
Health Information” and herein referred to as the “HIPAA Privacy Rule”) allows UPMC to make 
available for the purposes of research, public health or health care operations a limited data set to 
Recipient, provided that Recipient agrees to be bound by the terms of this  Agreement; and 

WHEREAS, Recipient desires for UPMC to make available the limited data set as described 
below and agrees to be bound by the terms and conditions of this Agreement; and 

WHEREAS, UPMC agrees to make available such limited data set, provided that Recipient 
agrees to abide by the terms and conditions of this Agreement as well as applicable UPMC 
policies and IRB requirements. 

NOW, THEREFORE, in consideration of the mutual covenants and promises hereinafter set 
forth, the parties hereto agree as follows: 

A. DEFINITIONS 

For the purposes of this Agreement, terms used herein shall have the same definition as 
set forth in the HIPAA Privacy Rule. 

B. DATA TO BE PROVIDED BY UPMC 

The limited data set provided pursuant to this Agreement contains data acquired from 
[INVESTIGATOR - SPECIFY THE UPMC LOCATION AND SOURCE INFORMATION 

SYSTEM/REPOSITORY]
	

- 57 - 



 

 

 

 

 
 

 

__________________________________________________________________ 

 

  
  

__________________________________________________________________ 

 
  

 

 

 
 

 
 

 
  

 
 
  

 
  

 

and related to [INVESTIGATOR - IDENTIFY THE SPECIFIC NATURE OF THE DATA AND THE 
SPECIFIC DATA ELEMENTS BEING REQUESTED.] 

Such data shall be limited to data that is the Minimum Necessary to reasonably 
accomplish the Authorized Purposes identified in Section (C)(1) of this Agreement. 

For the purpose of this Agreement and consistent with the HIPAA Privacy Rule, 
“Minimum Necessary” is defined as that protected health information that is “reasonably 
necessary to achieve the purpose of the disclosure” and is disclosed to only “Those 
persons or classes of persons, as appropriate, in its workforce who need access to 
protected health information to carry out their duties.” 

Consistent with the HIPAA Privacy Rule, in no case will the limited data set include any 
of the following identifiers: 

1. Names 

2. Postal address information (other than town or city, state and zip code) 

3. Telephone numbers 

4. Fax numbers 

5.   E-mail addresses 

6. Social security numbers 

7.   Medical record numbers 

8. Health plan beneficiary numbers 

9.   Account numbers 

10. Certificate/license numbers 

11. Vehicle identifiers & serial numbers, including license plate numbers 

12. Device identifiers & serial numbers 

13. Web Universal Resource Locators (URL’s) 

14. Internet Protocol (IP) address numbers 

15. Biometric identifiers, including finger and voice prints 

16. Full face photographic images and any comparable images 

C. PERMITTED USES AND DISCLOSURES 
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1. Recipient agrees to limit the use and disclosure of the limited data set to the 
following purposes (“Authorized Purposes”): [INVESTIGATOR - SPECIFY THE 
GENERAL PURPOSE(S) OF THE PROPOSED RESEARCH.] 

2.		 The Recipient shall allow only the following individuals access to the limited data 
set for the Authorized Purposes and consistent with the assurances and obligations 
set forth in this Agreement: [INVESTIGATOR - ADD LIST OF AUTHORIZED 
INDIVIDUALS WHO WILL HAVE ACCESS TO THE LIMITED DATA SET]. 

3.		 Recipient acknowledges that such individuals have a need to access the limited 
data set to carry out their duties. 

D.		 ASSURANCES 

1.		 Recipient shall not use or further disclose the limited data set other than as 
permitted by this Agreement or as otherwise required by law. 

2.		 Recipient shall use appropriate safeguards to prevent use or disclosure of the 
limited data set other than as permitted by this Agreement. 

3.		 Recipient shall report to the UPMC Privacy Officer any use or disclosure of the 
limited data set not provided for by this Agreement of which Recipient becomes 
aware. 

4.		 Recipient shall ensure that any specified agents (see C.2., above), including a 
subcontractor, to whom it provides the limited data set agrees to the same 
restrictions and conditions that apply to the limited data set Recipient with respect 
to such information. 

5.		 Recipient shall not re-identify the information or contact the individuals for 
whose records are contained within the limited data set. 

E.		 BREACH AND TERMINATION 

1.		 In the event that this Agreement is breached by Recipient, UPMC, at its sole 
discretion, may a) terminate this Agreement upon written notice to Recipient or b) 
request that Recipient, to the satisfaction of UPMC, take appropriate steps to cure 
such breach.  If Recipient fails to cure such breach to the satisfaction of UPMC or 
in the time prescribed by UPMC, UPMC may terminate this Agreement upon 
written notice to Recipient. 

2.		 Should this Agreement be terminated for any reason, including, but not limited to 
Recipient’s decision to cease use of the limited data set data, Recipient agrees to 
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destroy or return all limited data set data provided pursuant to this Agreement 
(including copies or derivative versions thereof). 

F. MISCELLANEOUS 

1. Notices 

Any notice permitted or required as provided for herein shall be in writing and to 
the contact and address as noted below or as may be provided by either party to 
the other in writing from time to time. 

Notice to UPMC shall be to: 

UPMC Corporate Compliance Office 

Attn: Data Use Agreement Management 

3600 Forbes Ave-Rear Entrance 

Forbes Tower, Suite 7015 

Pittsburgh, PA 15213 


Notice to Recipient shall be to: 

Name: ____________________________________ 

Address: __________________________________ 

2. Governing Law 

This Agreement shall be governed by, and construed in accordance with, the laws 
of the Commonwealth of Pennsylvania. 

UPMC/University of Pittsburgh Medical Center Recipient 

Name (print): _______________________ Name (print): ___________________ 

Title: ______________________________ Title: __________________________ 

Signature: __________________________ Signature: _______________________ 

IRB Approval: 

Name (print): ____________________________  Title: ______________________________ 
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 Signature: _______________________________  IRB#:________________________________ 


- 61 - 




 
 

 

 

 
 

  

 
   

 
  

    
  

 
 

 
 

 

   

 

 
     

 

  

 
 

 

 
 

  

 

 Appendix D 

Assumptions and calculations made to estimate the TRALI rate in cases and controls 

Using the Finlay data and som e acceptable assumptions concerning H LA prevalence am ong 
donors, then the estimate of TRALI incidence is 2.32% in the case recipient group and 0.79% in 
the control recipient group. A sample of 1,175 in each of the two groups will have 90% power to 
detect a difference in TRALI rates.  

The Finlay paper gives us an estim ate that 7/820 recipients will develop TRALI. However, for 
calculation purposes we want an estim ate of t he TRALI r ate per component, instead of per 
recipient. These 820 recipients received 6,888 components, for an average of 8.4 components per 
recipient. Thus, another estimate is that 7/6888 components will result in TRALI. 

Preliminary results from LAPS-I show about 16% of fe male donors are HLA positive, 1 % of 
male donors are HLA positiv e, and that donors ar e roughly 50% fe male. Then we can estim ate 
that 9% of donations are HLA p ositive. Components are derived from donations with no 
predilection towards HLA status, thus we can also then estimate that 9% of components are HLA 
positive. 

Next, we assume most TRALI reactions are a result of an HLA positive com ponent (literature 
suggests 80% of TRALI reactions implicate an HLA positive donation). 

The Finlay com ponent data consists of 51% low risk com ponents and 49% high risk 
components. High risk com ponents are assumed to be six times greater risk of causing TRALI . 
The overall TRALI risk of 7/6888 com ponents can be translated into an estim ate that there is a 
0.18% probability of a TRALI incident per high risk component. An interim analysis is proposed 
to estimate this probability. If the probability is smaller than 0.18%, then increasing the sam ple 
size will be considered (see Appendix H). 

Further, using the estimates that 9% of components are HLA positive a nd that 80% of TRALI 
incidents are imm une mediated, then TRALI ri sk estimates conditional on HLA s tatus of the 
component can be derived. If the HLA status of the component is positive, then the probability a 
high risk component causes a TRALI reaction is 1.59%. If the HLA status of the component is 
negative, then the probability a high risk component causes a TRALI reaction is 0.04%. 

For each HLA positive donor in th e study, we consider all of this do nor’s components in th e 
study period, and enroll recipien ts of these component s as case subjects. In our case recipient 
group, we will know that one com ponent is HLA positive and that any other components (the 
number of other com ponents can vary for each recipient) the recipient receives have unknown 
HLA status. For each HLA negative donor in the study , we consider all of this donor’s 
components in the study period, and enroll recipients of these components as control subjects. In 
our control group, we will know that one com ponent is HLA negative and that any oth er 
components the recipient receives have unknown HLA status. Assum e the num ber of 
components a recipient receives can be anything from 1 to 11, and averages 6. (Of m inor note, 
the case an d control g roups will h ave a higher mean number of components than the overall 
recipient mean. The reason is that recipients with greater number of components have a higher 
chance of selection into the study, i.e. since we select compone nts and find the recipient that 
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received that com ponent, then a recipient with 11 com ponents has 11 chances to be selected, 
while the recipient with a single component has just 1 chance to be selected). 

Using the estimates of TRALI incidence per component (con ditional on whether a component is 
HLA positive, HLA negative, or unknown HLA stat us), we can estim ate the TRALI incidence 
per case recipient and per contro l recipient by first calculating the probability of not developing 
TRALI when receiving on average of 6 com ponents (range 1-11), and then taking the 
complement of that pro bability to estimate the probability of the reci pient developing TRALI 
after receiving these component s. As an example, a case recipient who receives one HLA 
antibody-positive high risk component and two high risk components whose H LA status is 
unknown would have a probability of not deve loping TRALI  equal to (0.0159) x (0.0018) x 
(0.0018) and a probability of developing TRAL I equal to 1-{(0.01.59) x (0.0018) x (0.0018)}. 
Using this method, we estimated that the TRALI rates would be about 2.32% for case recipients 
and 0.79% for control recipients. 

The estimate of 0.79% for control recipients is close to the Finlay estim ate (0.85%=7/820) as 
expected. The Finlay estimate is the TRALI incidence for recipients transfused with components 
of unknown HLA status. Knowing that one of th e transfused com ponents is HLA negative 
lowers the risk slightly, while the greater average num ber of components in the control group 
raises the risk sligh tly, for a net ne gligible change in the risk. The esti mate of 2.32% in case 
recipients is less than the composite estimate for other lookback studies (2.7%=5/184). This too 
is expected, as the other lookback studies on ly considered com ponents from donors who had 
been ‘implicated’ in a TRALI incident.  

If the average num ber of transfused com ponents per recipient were 4 ra ther than 6, then the 
TRALI rate estimates in the cas e recipient group and control re cipients groups are lowered to 
2.0% per case recipient and 0.5% per control r ecipient. The statistical power of the study 
increases as average number of components decreases. Conversely, the statis tical power of the 
study decreases as the average num ber of components increases. If the interim analysis finds the 
average to be larger than 6, then increasing the sample size will be considered (see Appendix H). 
A one-sided 0.05 level test with samples of 1,1 75 in each of the two recipien t groups will have 
90% power to statistic ally detect a greate r TRALI incidence am ong case recipients if 6 
components are transfused (statistical power co mputed using StatXact for an exact conditional 
test comparing two binomial proportions).  
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Appendix E: Expected participating hospitals for LAPS-II: IRB, type of medical records, and 
difficulty in accessing records 
No. Participating Hospital 

Name 
Type of IRB 
(check one) 

Patient records 
(Check one) 

On a scale of 1-5 how 
easy is it to obtain access 
to medical records? 
Very 
easy 

Very 
difficult 

Hosp Univ Other Electro-
nic 

Paper 1 2 3 4 5 

Hoxworth Blood Center 
1 University Hospital x x x 
2 Christ Hospital x x x 
3 Jewish Hospital x x x 
4 Good Samaritan 

Hospital 
x x x 

The Institute for Transfusion Medicine 
5 UPMC Presbyterian x x x 
6 UPMC Shadyside x x x 
7 Children’s Hospital of 

Pittsburgh of UPMC 
x x x 

8 UPMC Passavant x x x 
9 UPMC St. Margaret x x x 
10 Magee-Women’s 

Hospital of UPMC 
x x x 

11 UPMC McKeesport x x x 
12 Allegheny General 

Hospital 
x x x 

13 The Western 
Pennsylvania Hospital 

x x x 

14 The Western 
Pennsylvania Hospital 
Forbes Regional 
Campus 

x x x 

Blood Centers of the Pacific 
15 SF General x x x 
16 UCSF x x x 

Blood Center of Wisconsin 
17 St. Mary’s Milwaukee x x x 
18 Children’s Hospital of 

Wisconsin 
x x X 

(limit 
25/day) 

19 Aurora-Sinai x* x x** x 
20 Aurora-West Allis x* x** x 
21 Aurora-South Shore x* x** x 
22 Aurora-St. Lukes x* x** x 
23 Aurora-Two Rivers x* x** x 
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24 St. Joseph’s-Marshfield x x x 
25 Froedert/MCW x x x 

Emory/SARC 
26 Emory University 

Hospital 
X x x 

27 Emory Crawford Long 
Hospital 

X x x 

28 Children’s Healthcare of 
Atlant 

x X x x 

29 Grady Memorial 
Hospital 

x X x x 

*One IRB for all the sites 
**Older records are likely to be microfilmed but available 
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Appendix F: Screening Form 
LEUKOCYTE ANTIBODIES PREVALENCE STUDY – PHASE II 

SCREENING FORM 
STUDY ID LABEL 

SECTION A: HOSPITAL Tx SERVICE FORM [completed by hospital Tx service staff] 

DATE: COMPLETED BY: 

BUI#: TYPE OF COMP: Tx UNIT #: 

DATE  OF  ISSUE:  TIME OF ISSUE: 
(Military Time) 

HOSPITAL: 

SERVICE ISSUED TO (Record if information is available. See Note 1): 
(Med, Surg, Ob/Gyn, Heme/Onc, OutPt, OR, ICU, Recovery, etc.) 

PATIENT NAME: 
(Last, First, MI) 

MED REC #: 

BIRTHDATE: GENDER: MALE FEMALE 

PATIENT AB0/RH: 
(Check one) 

O+ O- A+ A- B+ B- AB+ AB-

Tx REACTION: YES NO 

TYPE OF REACTION 
(Describe): 

SECTION B: HOSPITAL FORM [completed by Med Tech/ Coordinator]
	

DATE:  ABSTRACTED  BY:  

SOURCE OF INFORMATION: 

ELECTRONIC RADIOLOGY REPORTS DATABASE 

ELECTRONIC MEDICAL RECORDS INCLUDING RADIOLOGY REPORTS 

PAPER MEDICAL RECORDS 

OTHER  (SPECIFY)  

DATE TIME (Military Time. See Note 2.) 

PRE Tx CHEST X-RAY 
(If yes, record date & time 
of up to 3 X-rays) 

YES NO 

POST Tx CHEST X-RAY 
(If yes, record date & time 
of up to 3 X-rays) 

YES NO 
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DISCHARGE DIAGNOSIS 
(If electronically available): 
List up to 10 diagnosis Assign ICD-codes 

DESCRIPTIVE DIAGNOSIS ICD CODE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

If NO post transfusion chest X-ray within 24 hrs of issue of blood product then end now 

PRE TRANSFUSION CHEST X-RAY REPORT: (Please write complete report. If more 
than one, include all reports.) 



 
 

 

 
 

 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 

 
               

           

  

                                 NO YES NO YES NO 

                      YES NO 

            NO 

      
 

 

 

 

  
 

 

POST TRANSFUSION CHEST X-RAY REPORT: (Please write complete report. If more 
than one, include all reports) 

SECTION C: PI REVIEW FORM [completed by PI or designee nurse/MD] 


DATE  OF  REVIEW:  REVIEWED 
BY: 

EXTENDED CHART REVIEW: YES NO 

BILATERAL LUNG INFILTRATES 

YES 

PULMONARY EDEMA ARDS 

WORSENING PULMONARY EDEMA 

YES NO 

NEW PULMONARY EDEMA 

PI RECCOMMENDATION: Proceed with chart review? YES 

COMMENTS: 

If NO extended chart review required then end now
 
ENTER FORM DATA IN SMS. DO NOT ENTER DATA SHADED IN YELLOW. 


NOTES: 
1.		 Service to which the product was issued from the blood bank may not always be available. For 

those products issued to the operating room (OR) or the recovery room, note that the issue time 
may differ significantly from the transfusion time since these locations may have temporary 
storage facility. 

2.		 Record the date and time which is nearest to the time of study unit transfusion if there is more 
than one chest X-ray taken within 24 hrs prior and 24 hrs after the study unit transfusion 
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STUDY ID LABEL 

Appendix G: Extended Data Collection Form 
LEUKOCYTE ANTIBODIES PREVALENCE STUDY – PHASE II 

EXTENDED DATA COLLECTION FORM 
Please refer to clinical information from daily chart notes, laboratory test results, radiology reports, echocardiogram 
reports, discharge summary, nursing notes, blood bank issue and transfusion forms and other chart records to 
complete this form. 
SECTION A: GENERAL INFORMATION 
DATE: ABSTRACTED BY: 

SOURCE OF INFORMATION: (Check all that apply) 

ELECTRONIC RADIOLOGY REPORTS DATABASE 

ELECTRONIC MEDICAL RECORDS INCLUDING RADIOLOGY REPORTS 

PAPER MEDICAL RECORDS 

OTHER  (SPECIFY)  

BUI  #  

IS THERE DOCUMENTED EVIDENCE THAT INDEX BLOOD 
PRODUCT WAS NOT TRANSFUSED? 

YES 
Stop data collection 

NO
Continue 

SECTION B: ADMISSION & DISCHARGE 


DATE TIME (Military) 

HOSPITAL 
ADMISSION  

DISCHARGE  (when available) 

ICU 
ADMISSION  

DISCHARGE  

DISCHARGE STATUS ALIVE DECEASED 

DISCHARGE DIAGNOSIS List up to 10 diagnosis and assign ICD 
codes. Collect only if NOT previously entered in Screening Form 

DESCRIPTIVE 
DIAGNOSIS 

ICD-9 
CODE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 
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SECTION C: PATIENT DEMOGRAPHICS 


AGE GENDER MALE FEMALE 

WEIGHT UNIT HEIGHT  UNIT  

RACE/ETH 
W B H A Other 

SECTION D: TRANSFUSION ADMINISTRATION 


DATE  OF  Tx:  TIME OF Tx: AM PM 

List BUI numbers of all involved products and their ABO/Rh type  
(within 6 hours prior to the onset of reaction): 

BUI # ABO/Rh BUI # ABO/Rh BUI # ABO/Rh 

VITAL SIGNS 
(See Note 1) 

BP (mm Hg) PULSE/MIN RESP/MIN TEMP (degree F) 

BEFORE Tx: 

½ HR DURING: 

1 HR DURING: 

2 HR DURING: 

AT COMPLETION 
OF Tx: 

TX REACTION: 
(Within 6 hrs of completion of 
unit) 

YES NO REPORTED TO 
BLOOD BANK: YES NO 

TYPE OF REACTION: 
(Describe) See Note 2 
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SECTION E: HYPOXEMIA EXCLUSION CRITERIA 
Concentrate the chart review process around the time window of 24 hours prior and 24 hours after transfusion of 
study unit. Please complete respiratory status within six hours of completion of the transfusion. 

Estimate FiO2 as follows, if patient is receiving oxygen by nasal cannula or mask. 
Room air: 0.21 1 Liter of O2: 0.23 2 Liters of O2: 0.25 3 Liters of O2: 0.27 
4 Liters of O2: 0.30 5 Liters of O2: 0.35 6, 7 Liters of O2: 0.40 8, 9, 10 Liters of O2: 0.49 

If receiving oxygen therapy with mechanical ventilation, use percent oxygen recorded on the patient’s respiratory 
care data. Review ventilator data to find FiO2 value (eg. 405 oxygen administration equals a FiO2 of 0.4). 

RESPIRATORY STATUS YES NO NR 

Oxygen saturation (SpO2) less than 90% by pulse oxymetry without oxygen 
therapy? 
Oxygen saturation (SpO2) less than 90% by pulse oxymetry while receiving 
oxygen therapy 
Ratio of SpO2/FiO2 <315 (See Note 1) 
Ratio of PaO2/FiO2 <300 (PaO2 = oxygen saturation on arterial blood gas analysis) 
(See Note 2) 

If answer to ANY of the above respiratory status items is YES then further chart review is required. If answer to 
ALL of the above respiratory status items is NO then stop now and send copy of form to Westat. 
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SECTION F: PATIENT HISTORY & CLINICAL FINDINGS 


NO. ITEM YES NO NR 

START 
DATE 

(If 
applicable) 

RESOLVE 
DATE 

(If 
applicable) 

NOTES 

1 Acute CNS Injury (within 7 days before 
Tx) Note 3 

2 Acute renal failure (within 7 days before 
Tx) Note 4 

3 Aspiration Note 5 

4 Bone marrow stem cell transplant in past 
12 months 

5 Burn as an admitting diagnosis (if within 
48 hrs before reaction) 

6 Cancer or recent (within 1 month) 
chemotherapy 

7 Cardiac bypass during current admission 
(within 48 hrs before reaction) 

8 Cardiac ischemia during current admission 
(within 7 days before Tx) 

9 Hx of chronic alcohol abuse Note 6 

10 Hx of chronic renal failure Note 7 

11 Congestive heart failure during current 
admission (within 7 days before Tx) Note 8 

12 Hx of coronary artery disease 

13 Hx of diabetes mellitus Note 9 

14 DIC during current admission (within 7 
days before Tx) Note 10 

15 Drug overdose as admitting diagnosis 
(within 48 hrs before reaction) 

16 Exposure to high altitude as admitting 
diagnosis (within 48 hrs before reaction) 

17 Heat stroke as admitting diagnosis (within 
48 hrs before reaction) 

18 Hemorrhagic shock during current 
admission (within 48 hrs before reaction) 

19 High INR (>3.0) during current admission 
(within 7 days before Tx) 

20 Hx of immunosuppression 

21 Just underwent surgery (within 48 hours) 
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NO. ITEM YES NO NR NOTES 

22 Hx of leukemia or lymphoma 

23 Lung contusion during current admission (if 
diagnosis made within 48 hrs before reaction) Note 11 

24 Lung radiation in previous six months 

25 Multiple fractures during current admission (Within 7 
days before Tx) 

26 Near drowning as reason for admission (within 48 hrs 
before reaction) 

27 Hx of chronic obstructive lung disease 

28 Acute pancreatitis during current admission (within 7 
days before Tx) Note 12 

29 Rapid resolution of lung infiltrates on chest x-ray If within 6 hrs with diuresis/ 
dialysis 

30 Receiving amiodarone during current admission 
(within 48 hrs before reaction) 

31 Hx of restrictive lung disease 

32 Hx of severe liver disease Note 13 

33 Symptomatic anemia during current admission 
(within 48 hrs before reaction) Note 14 

34 Upper airway obstruction during current admission 
(within 48 hrs before reaction) 

SECTION G: OTHER CLINICAL FINDINGS 


NO. ITEM YES NO NR VALU 
E DATE TIME 

(military) NOTES 

1 
Dialysis within 7 days before 
the study unit Tx (Hemo or 
Peritoneal) 

2 
Dialysis within 7 days after the 
study unit Tx (Hemo or 
Peritoneal) 

3 Extubation (within 24 hrs 
before reaction) Note 15 

4 FiO2 (highest value) in 24 hrs 
before Tx of study unit 

5 FiO2 (highest value) in 24 hrs 
after Tx of study unit 

6 
Fluid balance – Excess fluid 24 
hrs before Tx of study unit 
(mL) 

Note 16 

7 Intubation within 24 hrs before 
Tx of study unit 

8 Intubation within 24 hrs after 
Tx of study unit 
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9 
Invasive procedure: Central 
line placement within 24 hrs 
before Tx. 

NO. ITEM VALU 
E DATE TIME 

(military) NOTES 

10 Invasive procedure: Liver 
biopsy 

11 
Invasive procedure: Lumbar 
puncture (within 24 hrs before 
Tx.) 

12 

Invasive procedure: Other 
(within 24 hrs before Tx.) 
Specify 

13 Mechanical ventilation within 
24 hrs before study unit Tx 

14 

List all medications given to the patient within 24 hrs prior to transfusion: 

NO. ITEM PROCEDURE DATE TIME 
(military) NOTES 

15 Oxygen administration method within 
24 hrs before Tx of study unit 

Nasal Cannula 

Face Mask 

CPAP 

Intubation 

Other 

16 Oxygen administration method within 
24 hrs  after Tx of study unit 

Nasal Cannula 

Face Mask 

CPAP 

Intubation 

Other 
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SECTION H: PRE-TRANSFUSION EVENTS 


NO. ITEM YES NO NR 
START 
DATE 

(If applicable) 

RESOLVE 
DATE 

(If applicable) 
NOTES 

1 Pre-transfusion fever within 24 hrs before Tx 
(temp above 100.4F or 38C) 

2 
Pre-transfusion chills without fever within 24 hrs 
before Tx 

3 Pre-transfusion bacterial sepsis within 24 hrs 
before Tx Note 17 

4 Pre-transfusion shortness of breath/dyspnea 
within 24 hrs before study unit Tx 

5 Pre-transfusion hypotension (systolic BP <90 
mmHg) within 24 hrs before study unit Tx 

6 Pre-transfusion hypertension (systolic BP >140 
mmHg) within 24 hrs before study unit Tx 

7 Pre-transfusion shock within 24 hrs before study 
unit Tx Note 18 

8 
Pre-transfusion O2 sat <90% on pulse oxymetry 
(SpO2) with or without O2 administration within 
6 hrs before Tx 

9 Ratio of SpO2/FiO2 <315 within 6 hrs prior to 
Tx Note 19 

10 
Pre-transfusion arterial blood gases within 6 
hours prior to tx showing pO2/FiO2 <300 mm 
Hg 

Note 20 

11 Pre-transfusion lung auscultation reveals 
rales(crackles) within 24 hrs before study unit Tx 

12 Pre-transfusion lung auscultation reveals rhonchi 
within 24 hrs before study unit Tx 

13 Pre-transfusion elevated jugular venous pressure 
within 24 hrs before study unit Tx 

14 Pre-transfusion hepatojugular reflux detected 
within 24 hrs before study unit Tx 

15 Pre-transfusion cyanosis 

16 
Pre-transfusion central venous catheter measured 
elevated central venous pressure (>8 mm Hg) 
within 6 hrs before Tx 

17 
Pre-transfusion central catheter measured 
elevated pulmonary artery wedge pressure (>20 
mm Hg) within 6 hrs before Tx 

18 Pre-transfusion peripheral pitting edema detected 
within 24 hrs before study unit Tx 

19 Pre-transfusion diagnosis with ARDS within 24 
hrs before study unit Tx 

From MR 
or chest 
X-ray 
report 

20 Pre-transfusion, patient required ICU admission 
within 24 hrs before study unit Tx 

21 

Pre-transfusion, required vasopressures to 
support blood pressure within 24 hrs before study 
unit Tx (e.g., dopamine, norepinephrine, 
epinephrine) 
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SECTION I: VITAL SIGNS AFTER TRANSFUSION REACTION 

Record 3 vital signs that were 6 -8 hrs apart. Leave blank if no transfusion reaction is noted 
in the medical record or reported to the blood bank.  

VITAL SIGNS AFTER TRANSFUSION REACTION: (Note 21) 

NO. DATE TIME 
(military) 

BP 
(mmHg) PULSE/MIN RESP/MIN TEMP 

(degree F) 

1 

2 

3 

SECTION J: POST TRANSFUSION EVENTS 

NO. ITEM YES NO NR NOTES 

1 Post-transfusion fever ((temp above 100.4F or 38C) within 6 hrs 

2 Post-transfusion chills within 6 hrs without fever 

3 Acute hemolytic transfusion reactions within 24 hrs 

4 Delayed hemolytic transfusion reaction within 7 days 

5 Minor allergic (skin rash) within 6 hrs 

6 Severe allergic (anaphylactic) within 6 hrs 

7 Post-transfusion bacterial sepsis within 24 hrs 

8 Cardiac/fluid overload or congestive heart failure within 6 hrs 

9 Post-transfusion shortness of breath/dyspnea within 6 hrs 

10 Post-transfusion hypotension (systolic BP <90 mmHg) within 6 
hrs 

11 Post-transfusion hypertension (systolic BP >140 mmHg) within 6 
hrs 

12 Post-transfusion shock 

13 Post-transfusion O2 sat <90% on pulse oxymetry (SpO2) with or 
without O2 administration within 6 hrs 

14 Post transfusion ratio of SpO2/FiO2 <315 within 6 hrs 

15 Post-transfusion arterial blood gases within 6 hours after 
completion of transfusion showing pO2/FiO2 <300 mm Hg 

16 Post-transfusion lung auscultation reveals rales(crackles) within 
24 hrs 

17 Post-transfusion lung auscultation reveals rhonchi within 24 hrs 
18 Post-transfusion elevated jugular venous pressure within 6 hrs 

19 Post-transfusion hepatojugular reflux detected within 6 hrs 
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NO. ITEM YES NO NR NOTES 

20 Post-transfusion cyanosis within 6 hrs 

21 Post-transfusion central venous catheter measured elevated central 
venous pressure (>8 mm Hg) within 6 hrs 

22 Post-transfusion central catheter measured elevated pulmonary 
artery wedge pressure (>20 mm Hg) within 6 hrs 

23 Post-transfusion peripheral pitting edema detected within 24 hrs 

24 Post-transfusion, was there a loss of 4.5 kg weight in 72 hours 
after diuretic treatment Note 22 

25 Clinically suspect TRALI within 6 hrs 

26 Post-transfusion diagnosis of ARDS within 24 hrs 

27 Post-transfusion, patient required ICU admission within 24 hrs Note 23 

28 Post-transfusion, required vasopressures to support blood pressure 
within 24 hrs (e.g., dopamine, norepinephrine, epinephrine) 

29 Rapid resolution of lung infiltrates on chest X-ray after diuresis or 
dialysis within 6 hrs 

SECTION K: OTHER BLOOD COMPONENTS AND FLUID ADMINISTRATION
	

NO. COMPONENT/FLUID 

PRE-Tx AMOUNT 
(24 hour before Tx of the 
study unit started) Record 

if applicable 

POST-Tx AMOUNT 
(24 hours after the Tx of 
the study unit finished) 

Record if applicable 

1 RED BLOOD CELLS (No. of Units) 

2 PLATELETS, WHOLE BLOOD (No. of 
units) 

3 PLATELETS, APHERESIS (No. of Units) 

4  PLASMA  (No.  of  Units)  

5 
CRYSTALLOIDS - Normal saline, Half 
normal saline, D5W, D5/Half Normal saline, 
Lactated Ringer’s solution (mL) 

6 COLLOIDS - albumin, plasma protein 
fraction or PPF (mL)  

7 Urine output (mL) 

8 Gastric tube output (mL) 

9 Surgical drain output (mL) 

10 Fluid balance – Excess fluid (mL) 

- 77 - 




 
 

 

 
 

   
      

 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
     

 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION L: ELECTROCARDIOGRAM FINDINGS
	

PRE-TRANSFUSION EKG REPORT (Please write complete reports in box below for all EKGs that were done 
within 24 hrs prior to study unit transfusion. Please write date/time for each report.) 

POST-TRANSFUSION EKG REPORT (Please write complete reports in box below for all EKGs that were done 
within 24 hrs after study unit transfusion. Please write date/time for each report.) 
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SECTION M: ECHOCARDIOGRAM FINDINGS (M-MODE & 2-D)
	

PRE-TRANSFUSION ECG WRITTEN REPORT (Please write complete report in box below; if more than one 
report, include all reports. Please write date/time for each report.) 

POST-TRANSFUSION ECG WRITTEN REPORT (Please write complete report in box below; if more than 
one report, include all reports. Please write date/time for each report. ) 
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SECTION N: LABORATORY FORM 
COMPLETE BLOOD COUNT 

NO. PARAMETER 

PRE-Tx 
(Most recent within 24 hrs. Record 

if applicable) 

POST-Tx  
(Most recent within 24 hrs. 

Record if applicable) 

DATE TIME 
(military) 

VALU 
E 

DAT 
E 

TIME 
(military) 

VALU 
E 

1  Hemoglobin  gm/dL  

2 Hematocrit (%) 

3 Total WBC x 103/uL  

4 Monocytes (%) 

5  Neutrophil  (%)  

6 Lymphocyte (%) 

7 Platelet count x 103/uL  

OTHER LAB RESULTS 


NO. PARAMETER 

PRE-Tx 
(Most recent within 24 hrs. Record 

if applicable ) 

POST-Tx  
(Most recent within 24 hrs. 

Record if applicable) 

DATE TIME 
(military) VALUE DATE TIME 

(military) VALUE 

1 BUN (mg/dL) 

2 Creatinine (mg/dL) 

3 CK (IU/L) 

4 CK-MB (IU/L) 

5 Troponin I (IU/L) 

6 K (mEq/L) 

7 Na (mEq/L) 

8 B-type natriuretic 
peptide (pg/mL) 

9 Fibrinogen level 
(mg/dL) 

10 
Fibrin degradation, d-
dimer, or split products 
(record value) 

11 Total bilirubin (mg/dL) 
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SECTION O: ARTERIAL BLOOD GASES 
Record all values within six hours of the study unit transfusion 

DATE TIME FiO2 PaO2 PaCO2 pH 

PRE-Tx 
(Most recent within 6 hrs) 

POST-Tx  
Closest to time of reaction 

(Not more than 11 hrs and 59 
min after completion of Tx) 

POST-Tx  
(Earliest between 12 hrs and 23 
hrs & 59 min after completion 

of Tx) 
POST-Tx 

(Earliest between 24 hrs and 35 
hrs & 59 min after completion 

of Tx) 

SECTION P: TRIAGE MD REVIEW 


DIAGNOSIS OF MODERATE 
TO SEVERE TACO 
(only if clear evidence present) 

YES

EXPERT REVIEW REQUIRED: YES

Digital CXR Images available YES

**** END **** 

NOTES 

Note 1: All post-transfusion vital signs may not have been recorded. Complete those that are in the 
medical record. 

Note 2: Describe the type of reaction. Following are the possible types of reactions: Febrile non-hemolytic 
transfusion reaction, allergic skin reaction, acute hemolytic transfusion reaction, delayed hemolytic 
transfusion reaction, bacterial sepsis, shock, anaphylaxis, cardiac overload, hypotension, shock, 
transfusion-associated dyspnea (TAD), tachycardia, tachypena (respiratory rate >22/minute, chills, fever, 
shortness of breath, circulatory overload, back pain, sweating, nausea, vomiting, hyperbilirubinemia, etc. 

Note 3: The types of CNS injuries include sub arachnoid hemorrhage, subdural hematoma, closed head 
injury and stroke. Include only if the injury occurred within seven days prior to the study unit transfusion. 

Note 4: If noted in medical records, or if <500 mL urine output in 24 hours or new elevated creatinine of 
>1.5 mg/dL. 

Note 5: Select “yes” if aspiration event was witnessed and documented in the medical record. Select “no” 
if aspiration was suspected but not witnessed. 

Note 6: Greater than 3 drinks on 5 or more days a week for males; greater than 2 drinks on 5 or more 
days a week for females or if documented in medical record. 
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Note 7: Chronic creatinine >1.5 mg/dL. 

Note 8: Select “yes” if medical record indicates history of CHF or CHF present before transfusion during
	
current admission. Select “Yes” if ech ocardiogram shows ejection fraction less than 40 % or sho ws 

diastolic dysfunction or if there is cardiomegaly on chest x-ray. 


Note 9: Diabetes can be either type I (insulin-dependent) or type-II (non-insulin-dependent). 


Note 10: Select “yes” if MD note indicates presence of DIC or if platel et count <100,000/uL + fibrin
	
degradation products or if platelet count <100,000/uL + fibrinogen concentration <100 mg/dL. 


Note 11: Select “yes” if patient has lung infiltrate/s on chest x-ray within 8 hours of admission to the 

emergency room and has evidence of blunt traum a to the che st noted in medical record or h as rib
	
fracture/s or was involved in motor vehicle accident. 


Note 12: Select “yes” if within 7 days before transfusion. 


Note 13: If medical record indicate any one or more of the following: biopsy proven cirrhosis, portal
	
hypertension, or past episodes of upper GI bleeding attributed to portal hypertension, prior episodes of
	
liver failure/enechalopathy/coma. 


Note 14: If patient received any RBC transfusion for drop in hemoglobin or hematocrit, select “yes”. 


Note 15: Extubation date/time should be recorded when the extubation is performed and note that this 

time may occur beyond the 24-48 hours after the transfusion. If intubation was performed and extubation 

did not take place (e.g. patient was discharged to a chronic ventilatory care facility while intubated), 

record No. If no record exists to determine the date/time of intubation, record NR. 


Note 16: Calculate the excess fluids administered by fluids given (oral or intravenous) minus fluid losses
	
(urine, gastric suction, thoracic or abdominal drainaige) in 24 h ours prior to the transfusion. Write down
	
the amount of excess fluid in mL. 


Note 17: Pre-transfusion bacterial sepsis: If MD or nursing note i ndicates possibility of sepsis or a 

diagnosis of sepsis; other manifestations include a focus of infection (e.g. pneumonia, cellulitis, skin lucer, 

wound infection); manifestations of inflammation (e.g. fever, tachycardia, tachypnea), and shock (BP less 

than 90 mm Hg systolic; sweating, cold clammy skin). Lab oratory test may also show positive blood 

culture. 


Note 18: Pre-transfusion shock: MD or nursing note indicating presence of shock.  Manifestations include
	
low systolic BP (<90 mmHg), tachycardia, cold clammy skin, distal extremity cyanosis, low urine output, 

mental confusion or somnolence. 


Note 19: Calculate ratio by dividing the percent saturation of oxygen on pulse oxy (SO2) by FiO2 

(calculate FiO2 as follows: room air = 0.21; one liter oxygen = 0.23; 2 liters = 0.25; 3 liters = 0.27; 4 liters 

= 0.3, 5 liters = 0.35; 6 & 7 liters = 0.4; and 8-10 liters = 0.49. Example: If oxygen saturation is 90% on 4 

liters of oxygen by face mask, then the ratio is 90/0.3 = 300. 


Note 20: PF ratio. Calculate by dividing the pO2 (on arterial blood gases) by FiO2 (flow rate of oxygen in 

decimel of 1.0, e.g., 40% FiO2 = 0.4). Example: Someone with pO2 of 120 receiving 40% oxygen, the PF
	
ratio is 120 ÷ 0.4 = 300. 


Note 21: The definition of when the reaction occurred is the earliest time at which one or more of the 

following events were noted: pO2/FiO2 <300; SO2/FiO2 <315, and pulmonary edema on chest x-ray. 
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Appendix H: Interim Analysis 

The statistical power for the study is based on several assum ptions, including the estim ated 
incidence of TRALI/Possible TRALI. Other ass umptions include the number of units transfused 
per transfusion episode. Although th ese assumptions are based on validated processes, such as, 
the published literature and the pilot data generated during the design of LAPSII, there remains a 
small possibility that the actual data may not show the expected incidence of TRALI in the two 
groups under study. Therefore, an in ternal pilot study will be performed to re-assess sample size 
(Tim Friede and Meinhard Kieser. 2004. Sa mple size recalculation for binary data in internal 
pilot study designs, Pharmaceutical Statisitics, vol 3 p269-279). 

The internal pilot study will result in an interim analysis. The interim analysis will be performed 
when the recipien t record review process ha s been com pleted (including the review by the 
Medical Board) for 33% of subj ects. At th is juncture, the incidence of TRALI (including 
possible TRALI) will be calculated without un-blind ing cases and controls. The internal pilo t 
study data will allow improved estim ates of TRALI incidence, and com ponent distribution per 
transfusion episode to be computed. The sample size calculation as described in section H.4.will 
be re-done. 

If the interim analysis suggests that an increase in the number of study recipients is needed, then 
two potential approaches are available. First approach will explore the possibility of completing 
the study w ith the larg er sample size. The se cond approach will ex plore the possibility of 
reducing the power of the study, e.g., from 90% to 85% to reduc e the degree of increase in 
sample size so that the increase in the num ber is not overwhelm ing. The use of internal pilo t 
study data to re-assess sam ple size may have a modest effect on statistical power (A.L. Gould 
and W.J. Shih. 1998. Modifying the design of ongoi ng trials without unbli nding, Statistics in 
Medicine, vol 17, p89-100). Therefore, reducing power to a nom inal 85% m ay result in the 
effective power being on the order of 80%. In any event, changing the sample size will not affect 
type I error (i.e. 0.05 level tes t for analysis), as the sam ple size re-as sessment will m aintain 
blinding. 

The first option will be preferred because it would allow maintaining the power to 90%. In th is 
regard, a further increase in the num ber, e.g., by 20-40% m ay be achievable based on the 
budgetary guidelines that have been developed for the protocol which includes an additional 
margin of up to 40% of the record review coordinator’s salary support. Also, during the design of 
the study, a sample size as large as 3,283 units for each group was considered feasible. This latter 
number represents a 2.8-fold increase (3,283 vs. 1,175). Thus, a considerable increase in the 
number needed might be tolerable. Nonetheless, a much larger increase in the sample size would 
require careful deliberations by the LAPSII working group, NHLBI, the Coordinating Center, 
and the Central testing laboratory to determ ine the feasibility of conducting a much larger study. 
In addition careful rev iew of the available resources and the tim e frame within which the 
additional charts can be reviewed must be considered before embarking on a much larger sample 
size. These deliberations will also explore the second approach, namely, a reduction in the power 
of the study as a less preferred strategy. 
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Appendix: I 
LEUKOCYTE ANTIBODY PREVALENCE STUDY – PHASE II 

EXPERT REVIEW LOG FORM 

STUDY ID 

TRALI 
(No risk 

factors for ALI) 

TRALI 
(with risk 

factors for ALI) ALI TACO 
TRALI/ 
TACO 

OTHER* 
(Specify) COMMENTS 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  

13  

14  

15  

* Other Specify E.g. Transient Obstruction, Bronchospasm, Accidental Extubation 
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