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NEW PRECAUTIONARY MEASURES TO REDUCE 
THE THEORETICAL RISK OF NEW VARIANT CJD 

FROM BLOOD PRODUCTS 

FDA today iaeued guidance t o blood eetabliehments t o 

reduce the t h e o r e t i c a l r i s k of new v a r i a n t Creutzfeldt-Jakob 

Diaeaae (nvCiTD) t o r e c i p i e n t s of blood products. This 

guidance, a precautionary meaeure, aaks blood centers t o 

exclude p o t e n t i a l donors who have spent a i x or more 

cumulative months i n the U.K. between Jan 1, 198 0, and 

December 31, 1996 from donating blood. 

NvCJD, a f a t a l degenerative disease found almost 

e x c l u s i v e l y i n the United Kingdom (U.K.), has been l i n k e d to 

an outbreak of bovine spongiform encephalopathy (BSE) there. 

No evidence e x i s t s t h a t the disease has been 

t r a n s m i t t e d by blood t r a n s f u s i o n , but curr e n t studies cannot 

exclude t h i s p o s s i b i l i t y . 

The r i s k of nvCJD from BSE exposure i s unknown. 

However, i f the number of cases of nvCJD i n the U.K. remains 

low f o r the next several years, then s c i e n t i s t s estimate 
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t h a t the o v e r a l l r i e k of nvCJD t o people exposed t o BSE w i l l 

be amall. No cases of BSE or nvCJD have been i d e n t i f i e d i n 

the U.S. 

Also included i n t h i s d e f e r r a l are donors who have 

received bovine i n s u l i n or other i n j e c t a b l e products made 

from c a t t l e i n BSE endemic c o u n t r i e s , although there are no 

repo r t s of nvCJD transmission by such products. 

The U.K. i s defined as England, Scotland, Wales, 

Northern I r e l a n d , the i s l e of Man and the Channel Islands. 

Previous guidance recommended t h a t p o t e n t i a l donors 

w i t h r i s k f a c t o r s or a diagnosis of c l a s s i c a l forma of CJD 

should be permanently deferred and t h a t any blood products 

or plasma d e r i v a t i v e s from these donors should be 

immediately r e t r i e v e d , quarantined, and destroyed. However, 

under the r e v i s e d guidance, withdrawal of plasma d e r i v a t i v e s 

i s no longer recommended i n these cases. (The guidance 

remains the same f o r blood components not manufactured i n t o 

plasma d e r i v a t i v e s . ) The reason i s t h a t l a b o r a t o r y and 

large epidemiologic studies suggest t h a t the r i e k of 

c l a s s i c a l CJD from plasma d e r i v a t i v e s i s extremely low. I n 

a d d i t i o n , shortages of plasma d e r i v a t i v e s have caused 

serious d i s r u p t i o n s i n p a t i e n t care. 
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Although there are no reports of transmisBion of 

class i c a l forms of CJD from blood or blood products, nvCJD 

d i f f e r s both i n i t s symptoms and biology. In addition, less 

-More-
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is known about nvCJD and whether i t i s transmissible 

through blood or blood products, although laboratory and 

epidemiologic studies are underway to evaluate t h i s r i s k . 

Therefore, u n t i l more i s known about the r i s k of nvCJD, 

withdrawal of a l l blood components and plasma derivatives 

made from donations from people l a t e r diagnosed with nvCJD 

is recommended. 

The guidance can be obtained on FDA's website at 

yvww.ftla.gOY (gst exauL IUL aTTOn—f rom -JoaTTRe Binkley.f 

#### 
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Blood Supply: FDA Oversight and Remaining Issues of Safety (Chapter 
Report, 02/25/97, GAO/PEMD-97-1). 

Pursuant t o a congressional request, GAO evaluated the Food and Drug 
Adm i n i s t r a t i o n ' s (FDA) "layers of sa f e t y " t h a t provide the framework f o r 
r e g u l a t i n g and monitoring the U.S. blood i n d u s t r y , focusing on the 
actual and p o t e n t i a l v u l n e r a b i l i t i e s i n the layers of safety t h a t may 
present a t h r e a t t o the p u b l i c health. 

GAO found t h a t : (1) the transmission of human immunodeficiency v i r u s 
(HIV) by t r a n s f u s i o n decreased d r a m a t i c a l l y a f t e r HIV t e s t i n g f o r donors 
was introduced i n 1985, and more and b e t t e r t e s t s f o r other diseases 
also have reduced the the r i s k s from blood t r a n s f u s i o n s ; (2) while the 
blood supply i s very safe, no amount of fe d e r a l r e g u l a t i o n can e n t i r e l y 
e l i m i n a t e b l o o d - t r a n s f u s i o n r i s k s because of human e r r o r , t e c h n o l o g i c a l 
l i m i t a t i o n s of s t a t e - o f - t h e - a r t t e s t s , and the b i o l o g i c a l nature of the 
product i t s e l f ; (3) w i t h i n the overlapping layers of safety, GAO found 
areas where FDA can take a c t i o n t h a t would f u r t h e r improve the s a f e t y of 
the blood supply: (a) the lack of a uniform donor questionnaire allows 
v a r i a b i l i t y i n donor screening; (b) the lack of mandatory d e f e r r a l 
n o t i f i c a t i o n allows some donors who have t e s t e d p o s i t i v e f o r viruses t o 
u n w i t t i n g l y attempt donation again; (c) untested u n i t s donated f o r 
self-use may i n a d v e r t e n t l y be used f o r unintended r e c i p i e n t s ; and (d) 
FDA has been slow t o i n v e s t i g a t e e r r o r and accident reports t h a t may 
warrant a r e c a l l ; (4) FDA does not require unlicensed f a c i l i t i e s , those 
t h a t do not engage i n the sale, b a r t e r , or exchange of blood products 
across s t a t e l i n e s , t o report e r r o r s and accidents; (5) because 
unlicensed f a c i l i t i e s c o n s t i t u t e more than two t h i r d s of a l l blood 
f a c i l i t i e s t h a t , together, produce 10 percent of the nation's blood, FDA 
has not f u l l y monitored the q u a l i t y of t h i s p o r t i o n of blood products; 
(6) FDA's inspections f o r both licensed and unlicensed blood f a c i l i t i e s 
appear t o be i n c o n s i s t e n t i n focus, scope, and documentation; (7) i n 
a d d i t i o n , these inspections are of t e n not conducted w i t h i n time periods 
set by FDA's own gu i d e l i n e s ; (8) FDA does not maintain a c e n t r a l 
r e p o s i t o r y f o r i n s p e c t i o n reports and, thus, does not examine n a t i o n a l 
trends; and (9) GAO's survey r e s u l t s also i n d i c a t e d confusion w i t h i n the 
blood i n d u s t r y regarding the i n t e r p r e t a t i o n f o r FDA p o l i c y guidance and 
re g u l a t i o n s . 
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L e t t e r 
LETTER 

B-271101 

February 25, 1997 

The Honorable John D. D i n g e l l 
Ranking M i n o r i t y Member 
Committee on Commerce 
House of Representatives 

Dear Mr. D i n g e l l : 

You asked us t o evaluate the Food and Drug Administration's "layers 
of s a f e t y " t h a t provide the framework f o r r e g u l a t i n g and monitoring 
the U.S. blood i n d u s t r y . S p e c i f i c a l l y , you asked us t o examine the 
act u a l and p o t e n t i a l v u l n e r a b i l i t i e s i n the layers of safety t h a t may 
present a t h r e a t t o the p u b l i c h e a l t h . I n t h i s r e p o r t , we address 
these p o t e n t i a l v u l n e r a b i l i t i e s i n l i g h t of changes i n the blood 
i n d u s t r y t h a t have occurred since the mid-1980s, when there was 
widespread concern about the safety of the nation's blood supply. 

You also asked us t o examine the disparate estimates of 
tran s f u s i o n - a s s o c i a t e d AIDS and h e p a t i t i s cases and asked t h a t we 
determine the current r i s k s of these viruses i n the blood supply. 
This i n f o r m a t i o n , as w e l l as inf o r m a t i o n on other r i s k s known t o 
occur as a r e s u l t of blood t r a n s f u s i o n s , i s contained i n our 1997 
report e n t i t l e d Blood Supply: Transfusion-Associated Risks 
(GAO/PEMD-97-2). 

As we arranged w i t h your o f f i c e , unless you p u b l i c l y announce the 
report's contents e a r l i e r , we plan no f u r t h e r d i s t r i b u t i o n u n t i l 15 
days a f t e r the date of t h i s l e t t e r . We w i l l then send copies of t h i s 
r e p o r t t o the Secretary of Health and Human Services, the 
Commissioner of the Food and Drug A d m i n i s t r a t i o n , and others who are 
i n t e r e s t e d . I f you have any questions or would l i k e a d d i t i o n a l 
i n f o r m a t i o n , please c a l l me at (202-512-3652). Major c o n t r i b u t o r s t o 
t h i s r e p o r t are l i s t e d i n appendix V. 

Sincerely, 

Kwai-Cheung Chan 
Dir e c t o r of Program Evaluation i n Physical 
Systems Areas 
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EXECUTIVE SUMMARY 
============================================================ Chapter 0 

PURPOSE 
Chapter 0:1 

Approximately 4 m i l l i o n p a t i e n t s annually receive l i f e - s a v i n g 
t r a n s f u s i o n s of blood donated by 8 m i l l i o n donors around the n a t i o n . 
AIDS and the p o s s i b i l i t y of c o n t r a c t i n g HIV through blood 
t r a n s f u s i o n s have nonetheless focused p u b l i c a t t e n t i o n on the s a f e t y 
of t h i s blood. Representative 
John D. D i n g e l l , the ranking m i n o r i t y member of the House Committee 
on Commerce, asked the General Accounting O f f i c e (GAO) t o i d e n t i f y 
issues t h a t might threaten the nation's blood supply. Therefore, 
t h i s r e p o r t answers the question, What are the elements of the Food 
and Drug A d m i n i s t r a t i o n ' s (FDA's) layers of blood safety and do they 
ensure t h a t the blood supply i s safe? 

BACKGROUND 
Chapter 0:2 

In testimony on July 28, 1993, before the Subcommittee on Oversight 
and I n v e s t i g a t i o n s of the House Committee on Energy and Commerce, the 
Commissioner of FDA o u t l i n e d f i v e overlapping "layers of saf e t y " t h a t 
provided a framework t o regulate and monitor the blood i n d u s t r y : (1) 
donor screening, (2) donor d e f e r r a l r e g i s t r i e s , (3) v i r a l t e s t i n g , 
(4) q u a r a n t i n i n g blood u n t i l t e s t s and c o n t r o l procedures have 
esta b l i s h e d i t s safety, and (5) monitoring and i n v e s t i g a t i n g adverse 
i n c i d e n t s t o ensure t h a t d e f i c i e n c i e s are corrected. 

Since the mid-1980s, the blood i n d u s t r y , w i t h the assistance of FDA, 
has i n s t i t u t e d standard operating procedures, q u a l i t y assurance 
programs, and good manufacturing procedures t h a t have improved donor 
screening, blood c o l l e c t i o n , v i r a l t e s t i n g , and how blood i s stored 
and d i s t r i b u t e d . These actions have improved the o v e r a l l s afety of 
the blood supply, as discussed i n a companion GAO rep o r t . Blood 
Supply: Transfusion-Associated Risks (GAO/PEMD-97-2), t h a t examined 
the r i s k s of c o n t r a c t i n g AIDS and h e p a t i t i s from blood as w e l l as 
other known hazards of blood t r a n s f u s i o n , comparing these t o other 
h e a l t h - r e l a t e d r i s k s . 

I n t h i s r e p o r t , GAO examined the f i v e layers t o i d e n t i f y areas of 
p o t e n t i a l improvement t h a t would f u r t h e r improve blood safety. GAO 
reviewed FDA's r e g u l a t i o n s and guidelines issued between 1989 and the 
present, interviewed FDA o f f i c i a l s and blood i n d u s t r y 
r e p r e s e n t a t i v e s , v i s i t e d blood f a c i l i t i e s , and attended t e c h n i c a l 
conferences and FDA workshops. GAO also assessed 1990-94 FDA e r r o r 
and accident r e p o r t s t o assess lapses i n q u a l i t y c o n t r o l and 
c o l l e c t e d FDA i n s p e c t i o n reports from a n a t i o n a l l y r epresentative 
sample of blood f a c i l i t i e s . GAO's analysis of these data i s the 
f i r s t and only source of t h i s i n f o r m a t i o n on a n a t i o n a l l e v e l . 
F i n a l l y , GAO queried q u a l i t y - c o n t r o l d i r e c t o r s about the focus and 
scope of FDA's inspections and possible changes i n FDA's p o l i c y t o 
enhance compliance and o v e r a l l safety. 

RESULTS IN BRIEF 
Chapter 0:3 

The transmission of HIV by t r a n s f u s i o n decreased d r a m a t i c a l l y a f t e r 
HIV t e s t i n g f o r donors was introduced i n 1985, and more and b e t t e r 

4 of 109 5/20/99 1:05 PM 



http://frwebgate.access.gpo.gov/cg...txt&directory=/diskb/wais/data/gao 

t e s t s f o r other diseases also have reduced the r i s k s from blood 
t r a n s f u s i o n s . While the blood supply i s very safe, no amount of 
fe d e r a l r e g u l a t i o n can e n t i r e l y e l i m i n a t e blood-transfusion r i s k s 
because of human e r r o r , t e c h n o l o g i c a l l i m i t a t i o n s of s t a t e - o f - t h e - a r t 
t e s t s , and the b i o l o g i c a l nature of the product i t s e l f . 

W ithin the overlapping layers of safety, GAO found areas where FDA 
can take a c t i o n t h a t would f u r t h e r improve the saf e t y of the blood 
supply. For example: 

-- lack of a uniform donor questionnaire allows v a r i a b i l i t y i n 
donor screening, 

-- lack of mandatory d e f e r r a l n o t i f i c a t i o n allows some donors who 
have t e s t e d p o s i t i v e f o r viruses t o u n w i t t i n g l y attempt donation 
again, 

-- untested u n i t s donated f o r self-use may i n a d v e r t e n t l y be used 
f o r unintended r e c i p i e n t s , and 

-- FDA has been slow t o i n v e s t i g a t e e r r o r and accident reports t h a t 
may warrant a r e c a l l . 

FDA does not r e q u i r e unlicensed f a c i l i t i e s - - t h o s e t h a t do not engage 
i n the sale, b a r t e r , or exchange of blood products across s t a t e 
l i n e s - - t o r e p o r t e r r o r s and accidents. Because unlicensed f a c i l i t i e s 
c o n s t i t u t e more than two t h i r d s of a l l blood f a c i l i t i e s t h a t , 
together, produce 10 percent of the nation's blood, FDA has not f u l l y 
monitored the q u a l i t y of t h i s p o r t i o n of blood products. 

FDA's inspections f o r both licensed and unlicensed blood f a c i l i t i e s 
appear t o be i n c o n s i s t e n t i n focus., scope, and documentation. I n 
a d d i t i o n , these inspections are of t e n not conducted w i t h i n time 
periods set by FDA's own gu i d e l i n e s . Furthermore, FDA does not 
maintain a c e n t r a l r e p o s i t o r y f o r i n s p e c t i o n reports and, thus, does 
not examine n a t i o n a l trends. GAO's survey r e s u l t s also i n d i c a t e d 
confusion w i t h i n the blood i n d u s t r y regarding the i n t e r p r e t a t i o n of 
FDA p o l i c y guidance and r e g u l a t i o n s . 

PRINCIPAL FINDINGS 
Chapter 0:4 

The blood i n d u s t r y has made many p o s i t i v e changes i n c o l l e c t i n g and 
processing blood i n response t o FDA i n i t i a t i v e s . F a c i l i t i e s have 
standard operating procedures and good manufacturing p r a c t i c e s t h a t 
d e t a i l how t o ensure h i g h - q u a l i t y products. Donor education and 
screening exclude donors w i t h known r i s k f a c t o r s or diseases. 
D e f e r r a l r e g i s t r i e s of donors whose blood i s unsuitable are 
maintained and consulted. V i r a l t e s t i n g w i t h powerful screening 
t e s t s e l i m i n a t e s most i n f e c t i o u s products, and products are 
quarantined from the general supply u n t i l they have been found t o 
meet current requirements. 

Nevertheless, some f a c i l i t i e s do not use uniform donor 
questionnaires, do not adequately ensure privacy during donor 
screening, or do not n o t i f y donors who have been permanently 
deferred. B a c t e r i a l contamination of p l a t e l e t s i s i n c r e a s i n g l y 
recognized but FDA does not req u i r e blood f a c i l i t i e s ' 
quality-assurance programs t o include processes t h a t monitor f o r 
b a c t e r i a l contamination. 

Seven t e s t s are r o u t i n e l y used t o screen blood, and others are 
av a i l a b l e t h a t reduce the r i s k of t r a n s m i t t i n g diseases through blood 
t r a n s f u s i o n s . However, FDA does not require a d d i t i o n a l , confirmatory 
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t e s t i n g on u n i t s t h a t t e s t p o s i t i v e f o r v i r a l markers except f o r HIV. 
FDA requires t h a t blood f a c i l i t i e s n o t i f y consignees (that i s , 
t r a n s f u s i o n services) t h a t receive blood from donors who subsequently 
t e s t p o s i t i v e f o r HIV, and these consignees are required t o attempt 
to n o t i f y r e c i p i e n t s of the u n i t s . However, there are no 
requirements f o r n o t i f y i n g consignees or r e c i p i e n t s of blood t h a t 
subsequently t e s t p o s i t i v e f o r other viruses, even though 
confirmatory t e s t s and treatments are a v a i l a b l e f o r some of these 
viruses and p a t i e n t s who might be n o t i f i e d could take steps t o 
prevent transmission of i n f e c t i o n to others. 

FDA requires t h a t blood t h a t donors give f o r t h e i r own use proceed 
through elaborate systems t o ensure t h a t i t i s transfused t o the 
correc t p a t i e n t . However, FDA does not require f a c i l i t i e s t o t e s t 
such u n i t s f o r v i r u s e s , and some do not. Studies have i n d i c a t e d t h a t 
untested u n i t s can make t h e i r way i n t o the blood supply system and 
can be transfused t o unintended r e c i p i e n t s . 

GAO i d e n t i f i e d no major safety problems i n quarantining blood, but 
the data i n d i c a t e t h a t there are problems i n inventory management i n 
tha t many u n i t s are unaccounted f o r or l o s t before they can be 
transfused. This i s not d i r e c t l y a safety issue but could c o n t r i b u t e 
to instances of blood supply shortages. 

Unlicensed f a c i l i t i e s are not required t o report e r r o r s and 
accidents, and i n 1994 they submitted only 1 percent of a l l e r r o r and 
accident r e p o r t s , although they c o l l e c t e d 10 percent of the U.S. 
blood supply. Without f u l l r e p o r t i n g of err o r s and accidents, FDA i s 
unable t o monitor the q u a l i t y c o n t r o l of the e n t i r e i n d u s t r y . 
Further, i n a n a t i o n a l l y r epresentative sample of establishment 
i n s p e c t i o n r e p o r t s , GAO found t h a t more than h a l f of a l l observations 
of problems by FDA inspectors were issued t o unlicensed f a c i l i t i e s . 
The discrepancy between the proportions of problems observed and the 
v o l u n t a r i l y reported e r r o r s and accidents by unlicensed f a c i l i t i e s 
underscores the need f o r b e t t e r FDA oversight. 

FDA publishes i t s p o s i t i o n s on some important i n d u s t r y issues as 
guidel i n e s and memoranda, but they are of t e n ambiguous i n content and 
i n t e n t , and no p u b l i c comment i s required. A d d i t i o n a l l y , although 
inspections are the primary means by which FDA ensures the saf e t y of 
the blood supply, i t does not perform s t a t i s t i c a l analyses of 
ins p e c t i o n r e p o r t s t o i d e n t i f y trends i n deviations or v a r i a b i l i t y i n 
the implementation of ins p e c t i o n p o l i c i e s . GAO also found problems 
r e l a t i n g t o FDA's a b i l i t y t o d i s c r i m i n a t e between f a c i l i t i e s t h a t are 
i n and out of compliance and t o inspect them i n a t i m e l y manner. 

RECOMMENDATIONS 
Chapter 0:5 

GAO recommends t h a t the Secretary of Health and Human Services (HHS) 
requ i r e blood f a c i l i t i e s t o 

-- n o t i f y a l l donors who are permanently deferred t h a t they have 
been deferred and the medical reasons f o r t h e i r d e f e r r a l . 

-- r e q u i r e blood f a c i l i t i e s ' quality-assurance programs t o include 
processes t h a t monitor f o r b a c t e r i a l contamination. 

-- r e q u i r e v i ' r a l t e s t i n g f o r a l l self-donated blood u n i t s i n order 
to minimize the p o t e n t i a l v u l n e r a b i l i t y of untested autologous 
u n i t s e n t e r i n g the blood supply. 

-- r e q u i r e confirmatory t e s t i n g of a l l repeatedly r e a c t i v e v i r a l 
t e s t r e s u l t s f o r which there i s a licensed confirmatory t e s t . 
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-- r e q u i r e t h a t transfused p a t i e n t s be n o t i f i e d when they have been 
transfused w i t h blood from a donor whose subsequent donations 
were found t o be p o s i t i v e by confirmatory t e s t i n g . The 
reasonable time p e r i o d f o r t r a c i n g back u n i t s t o r e c i p i e n t s 
v a r i e s w i t h each v i r u s , and decisions should be made i n 
co n s u l t a t i o n w i t h the blood i n d u s t r y . 

-- r e q u i r e the i d e n t i f i c a t i o n of im p l i c a t e d u n i t s t h a t have not 
been transfused or f u r t h e r manufactured. 

-- r e q u i r e unlicensed f a c i l i t i e s t o report a l l e r r o r s and 
accidents. 

A d d i t i o n a l l y , GAO recommends t h a t the Secretary 

-- p u b l i s h i n the form of reg u l a t i o n s the guidelines t h a t FDA 
believes are e s s e n t i a l t o ensure the safety of the nation's 
blood supply. FDA should c l a r i f y i t s p o s i t i o n on the extent to 
which f a c i l i t i e s should adopt i t s guidelines and memoranda i n 
order t o remain i n compliance w i t h the agency's r e g u l a t i o n s . 

-- c o r r e c t problems GAO i d e n t i f i e d i n FDA in s p e c t i o n processes--FDA 
should perform s t a t i s t i c a l analyses of inspe c t i o n r e p o r t s , 
develop p o l i c i e s f o r FDA inspectors to l i s t on in s p e c t i o n 
r e p o r t s the a c t i v i t i e s they observe, p u b l i s h b e t t e r guidance on 
the types of a c t i v i t i e s t h a t warrant reports on deviations and 
warning l e t t e r s , and ensure t h a t a l l blood f a c i l i t i e s are 
inspected i n a t i m e l y fashion. 

AGENCY COMMENTS 
Chapter 0:6 

In a w r i t t e n response t o a d r a f t of t h i s r e p o r t , HHS gene r a l l y 
concurred w i t h GAO's f i n d i n g s and recommendations regarding donor 
d e f e r r a l n o t i f i c a t i o n , q u a l i t y assurance f o r b a c t e r i a l contamination, 
v i r a l marker t e s t i n g of self-donated u n i t s , e r r o r and accident 
r e p o r t i n g by unlicensed f a c i l i t i e s , and c l a r i f i c a t i o n of FDA guidance 
to blood establishments. 

HHS d i d not f u l l y concur w i t h GAO's recommendation on r e q u i r i n g 
confirmatory t e s t i n g and consignee and r e c i p i e n t n o t i f i c a t i o n f o r 
diseases other than HIV. HHS concurred t h a t confirmatory t e s t i n g i s 
important and pointed out t h a t i t has recommended such t e s t i n g f o r 
h e p a t i t i s B and h e p a t i t i s C. However, t h i s procedure i s only 
recommended by FDA; i t i s not a required a c t i v i t y . HHS disagreed 
t h a t there should be procedures i n place t o n o t i f y r e c i p i e n t s of 
u n i t s from donors who subsequently t e s t p o s i t i v e f o r viruses other 
than HIV ("lookback"). However, h e p a t i t i s , l i k e HIV, can be 
tr a n s m i t t e d t o others; recent studies suggest t h a t there are 
e f f e c t i v e therapies f o r some p a t i e n t s w i t h h e p a t i t i s ; and informed 
p a t i e n t s can c u r t a i l c e r t a i n behaviors (such as consuming alcohol) 
t h a t could cause more progressive harm a f t e r being i n f e c t e d w i t h 
h e p a t i t i s . 

HHS also disagreed w i t h GAO's recommendation regarding problems 
i d e n t i f i e d i n FDA's in s p e c t i o n processes by s t a t i n g t h a t FDA already 
reviews and analyzes i n s p e c t i o n reports and has several manuals and 
compliance programs t o guide i t s inspectors. However, GAO found t h a t 
FDA does not perform s t a t i s t i c a l analyses of inspe c t i o n reports t h a t 
would r e s u l t i n i n f o r m a t i o n whereby FDA could determine compliance 
rates among blood f a c i l i t i e s . Also, GAO found d i f f e r e n c e s i n the 
number and kind of observations of problems across FDA d i s t r i c t s as 
w e l l as inc o n s i s t e n c i e s i n the a p p l i c a t i o n of o f f i c i a l observations 
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and warning l e t t e r s . 

HHS also provided a number of t e c h n i c a l comments, which GAO 
incorporated i n t o the report as appropriate. 

INTRODUCTION 
Chapter 1 

Since the human immunodeficiency v i r u s (HIV) was introduced i n t o the 
U.S. blood supply i n the e a r l y 1980s, the b e n e f i t s of a p o t e n t i a l l y 
l i f e - s a v i n g t r a n s f u s i o n have had t o be weighed against the r i s k s 
posed by the most deadly disease known t o be t r a n s m i t t e d through 
blood. The r i s k s posed by HIV have spurred many changes i n how blood 
i s c o l l e c t e d and processed. Also, the blood i n d u s t r y i s concerned 
about b a c t e r i a l contamination of the blood supply as w e l l as v i r a l 
and n o n v i r a l agents known t o be tr a n s m i s s i b l e through blood such as 
Chagas' disease, cytomegalovirus (CMV), h e p a t i t i s A-G, human T - c e l l 
leukemia and lymphoma viruses (HTLV-I and HTLV-II), parvovirus, and 
s y p h i l i s . 

I n testimony on July 28, 1993, before the Subcommittee on Oversight 
and I n v e s t i g a t i o n s of the House Committee on Energy and Commerce, the 
Commissioner of the Food and Drug A d m i n i s t r a t i o n (FDA), the agency 
t h a t has main r e s p o n s i b i l i t y f o r r e g u l a t i n g the safety of blood 
products, described " f i v e layers of sa f e t y " t h a t were present 
throughout the blood i n d u s t r y t o help ensure safe blood: 

1. screening donors, 

2. maintaining donor d e f e r r a l r e g i s t r i e s to el i m i n a t e unsuitable 
donors from the r o l l s , 

3. t e s t i n g blood, 

4. q u a r a n t i n i n g blood u n t i l t e s t s and c o n t r o l procedures e s t a b l i s h 
i t s s a fety, and 

5. monitoring and i n v e s t i g a t i n g adverse i n c i d e n t s to ensure t h a t 
d e f i c i e n c i e s are corrected. 

Subsequently, Congressman John D. D i n g e l l asked us t o examine these 
layers and FDA's implementation of programs and p o l i c i e s t o ensure 
the s a f e t y of the nation's blood products. To do t h i s , we answered 
the f o l l o w i n g question: What are the elements of FDA's layers of 
blood s a f e t y and do they ensure t h a t the blood supply i s s a f e ? \ l 

\1 Congressman D i n g e l l made t h i s request when he was chairman of the 
Energy and Commerce Committee of the U.S. House of Representatives. 
He i s now ranking m i n o r i t y member of the renamed House Committee on 
Commerce. Mr. D i n g e l l asked us at the same time t o assess the r i s k 
estimates of diseases t r a n s m i t t e d through t r a n s f u s i o n . We have done 
t h i s i n Blood Supply: Transfusion-Associated Risks, GAO/PEMD-97-2 
(Washington, D.C: 1997), noting there t h a t the blood supply i s 
safer than i t has ever been and t h a t , i n terms of t h r e a t s t o l i f e , 
r e c e i v i n g a blood t r a n s f u s i o n i s much safer than many other 
a c t i v i t i e s . 

DONATED BLOOD AND ITS PRODUCTS 
Chapter 1:1 

About 8 m i l l i o n volunteers donate approximately 14 m i l l i o n u n i t s of 
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whole blood each year. This whole blood i s r a r e l y transfused i n t o 
p a t i e n t s . Instead, blood services i n the blood i n d u s t r y separate 
each u n i t of whole blood i n t o an average of 1.8 s p e c i a l i z e d 
components t h a t , i n blood-banking terminology, are "products" 
c o n s i s t i n g of various types of blood c e l l s , plasma, and spec i a l 
preparations of plasma. Health care f a c i l i t i e s transfuse the 
r e s u l t i n g 23 m i l l i o n components--4 t o 5 u n i t s at a time, on 
average--into as many as 4 m i l l i o n p a t i e n t s t o t r e a t s p e c i f i c 
c onditions such as anemia and hemophilia. Donors give an a d d i t i o n a l 
12 m i l l i o n u n i t s of plasma each year, f o r a t o t a l of approximately 26 
m i l l i o n annual blood donations. 

Fewer than 5 percent of the Americans who are e l i g i b l e t o donate 
blood each year a c t u a l l y do. Most people donate at a blood d r i v e 
where they work. The average blood donor i s a college-educated white 
male 30 t o 50 years o l d , married, w i t h an above-average income. 
These s t a t i s t i c s are changing, however, as more white women and 
m i n o r i t y men and women are ente r i n g the workforce. 

To be e l i g i b l e t o donate blood, a person should be at le a s t 17 years 
o l d , weigh at l e a s t 110 pounds, be i n good phys i c a l health, and pass 
a p h y s i c a l and medical h i s t o r y examination.\2 Men have about 12 p i n t s 
of blood i n t h e i r c i r c u l a t o r y system, women about 9. At any one 
time, donors give about 1 p i n t of blood each. I n t e r e s t i n g l y , t h e i r 
bodies replace t h i s f l u i d i n about 24-72 hours, although i t may take 
up t o 2 weeks t o replace the plasma p r o t e i n s . I t normally takes 6-8 
weeks t o r e p l e n i s h the l o s t red blood c e l l s from one u n i t of whole 
blood. Thus, those who donate whole blood may do so only once every 
8 weeks. Some states l i m i t the number and frequency of donations a 
person can make i n a 12-month period. I n apheresis, s p e c i f i c 
components of the blood are removed and the unremoved p o r t i o n s of the 
blood are returned t o the donor. Because t h i s preserves the donor's 
red blood c e l l s , apheresis donors u s u a l l y can donate once every 48 
hours but no more than twice a week. (Apheresis i s l i m i t e d t o 20 
times a year.) 

Red blood c e l l s , commonly used t o t r e a t anemia, may be preserved as a 
l i q u i d f o r up t o 42 days but they may also be frozen f o r up t o 10 
years. Plasma can be kept frozen f o r up t o 1 year and may be used t o 
c o n t r o l bleeding. C r y o p r e c i p i t a t e contains c l o t t i n g f a c t o r s , u s e f u l 
i n c o n t r o l l i n g bleeding. I t i s made from fresh frozen plasma and may 
be kept f o r 1 year. P l a t e l e t s are important i n c o n t r o l l i n g bleeding 
and are used t o t r e a t p a t i e n t s w i t h leukemia and other cancers; they 
should be stored at room temperature f o r a maximum of 5 days. White 
blood c e l l s are sometimes used t o f i g h t i n f e c t i o n s but should be 
transfused as soon as possible a f t e r c o l l e c t i o n and must be 
transfused w i t h i n 24 hours of donation. 

In a d d i t i o n t o separating blood, i n t o component products, plasma 
f a c i l i t i e s manufacture " d e r i v a t i v e products" by f r a c t i o n a t i n g plasma 
chemically i n t o concentrated p r o t e i n s . These include albumin, used 
t o t r e a t shock; immune g l o b u l i n , used t o prevent c e r t a i n i n f e c t i o u s 
diseases and t o t r e a t d e f i c i e n c i e s of p r o t e i n ; c l o t t i n g f a c t o r 
concentrates, used t o c o n t r o l bleeding i n p a t i e n t s w i t h c l o t t i n g 
f a c t o r d e f i c i e n c i e s ; and s p e c i f i c immune g l o b u l i n s , prepared from 
plasmas c o l l e c t e d from donors w i t h antibodies t o s p e c i f i c diseases 
and then used t o prevent those diseases i n others. Derivatives are 
commonly made by commercial manufacturers. Depending on the product, 
they may pool plasma from as many as 60,000 donors f o r f r a c t i o n a t i o n 
i n order t o produce s u f f i c i e n t amounts of the f i n a l concentrated 
m a t e r i a l c o s t - e f f e c t i v e l y . These therapies processed from plasma 
also undergo v i r a l and b a c t e r i a l removal and i n a c t i v a t i o n procedures 
t h a t are e f f e c t i v e i n destroying most of these agents. 
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\2 There i s no FDA minimum age requirement although some f a c i l i t i e s 
v o l u n t a r i l y implement an age requirement. Donors weighing less than 
110 pounds may donate provided t h a t a p r o p o r t i o n a t e l y smaller volume 
of blood i s drawn. 

THE BLOOD SERVICES INDUSTRY 
Chapter 1:2 

The blood services i n d u s t r y has a volunteer and a commercial sector. 
Voluntary donors are unpaid and usu a l l y donate whole blood. 
Commercial f a c i l i t i e s c o l l e c t plasma from paid donors f o r 
manufacturing various d e r i v a t i v e s . Table 1.1 o u t l i n e s the d i f f e r e n t 
types of blood c o l l e c t i o n services and the amount of blood they 
c o l l e c t annually. 

Table 1.1 

U.S. Blood C o l l e c t i o n F a c i l i t i e s and the 
Blood Units They C o l l e c t 

Volunteer sector 
Commercial 

sector 

Type of f a c i l i t y Licensed Unlicensed 
Plasma 

center\a 

Number of f a c i l i t i e s 
Number of u n i t s c o l l e c t e d 
( m i l l i o n s ) 

308 
12.6 

2, 274 
1.4 

463 
12 

\a A l l plasma centers are licensed 

The three types of f a c i l i t i e s i n the volunteer sector are (1) 
reg i o n a l and community blood centers, which u s u a l l y c o l l e c t and 
d i s t r i b u t e blood and blood components t o h o s p i t a l s w i t h i n 
circumscribed geographical areas; (2) h o s p i t a l blood f a c i l i t i e s , 
which c o l l e c t and transfuse whole blood and blood components; and (3) 
h o s p i t a l s , which p r i m a r i l y store and transfuse blood but do not 
c o l l e c t i t . 

Regional and community blood centers provide a f u l l range of blood 
services t o a surrounding geographical area. They gen e r a l l y c o l l e c t , 
t e s t , and l a b e l blood, as w e l l as d i s t r i b u t e blood and blood products 
to h o s p i t a l s , physicians, and hemophilia care centers. H o s p i t a l 
blood f a c i l i t i e s u s u a l l y provide a smaller range of services, l i m i t e d 
to c o l l e c t i n g and s t o r i n g whole blood and i t s components. Some 
ho s p i t a l s conduct t h e i r own v i r a l t e s t i n g , while others send blood 
and blood products t o outside l a b o r a t o r i e s f o r v i r a l t e s t i n g . 

The volunteer sector i s represented by three organizations: the 
American Association of Blood Banks (AABB), the American Red Cross 
(ARC), and America's Blood Centers (ABC), formerly known as the 
Council of Community Blood Centers (CCBC). ABC member centers 
c o l l e c t approximately 45 percent of a l l blood, ARC c o l l e c t s another 
45 percent, and independent f a c i l i t i e s c o l l e c t the remaining 10 
percent. The members of the AABB include both ARC and the m a j o r i t y 
of ABC member centers. 

AABB i s the p r o f e s s i o n a l s o c i e t y of blood f a c i l i t i e s and t r a n s f u s i o n 
services and i t also includes i n d i v i d u a l members such as physicians, 
s c i e n t i s t s , nurses, and ad m i n i s t r a t o r s , among others. ABC i s a 
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c o u n c i l of community based b l o o d - c o l l e c t i o n f a c i l i t i e s . ARC i s a 
si n g l e c o r p o r a t i o n c o n s i s t i n g of a l l ARC blood centers. U n t i l 1994, 
ARC served as an o r g a n i z a t i o n a l framework f o r i t s centers, each 
operating somewhat independently and s e l f - s u f f i c i e n t l y . I n an 
or g a n i z a t i o n a l change th a t began i n 1994 and was completed i n 1995, . 
ARC c e n t r a l i z e d and standardized i t s operations, reducing the number 
of regions and l i m i t i n g t e s t i n g t o a few c e n t r a l i z e d l a b o r a t o r i e s . 

The commercial sector, which i s generally c a l l e d the "source plasma 
sector" and receives plasma from paid donors, has three main 
components: (1) c o l l e c t o r s , or plasmapheresis centers; (2) 
f r a c t i o n a t o r s ; and (3) brokers. (Brokers do not c o l l e c t source 
plasma.) The plasmapheresis centers c o l l e c t plasma t h a t they e i t h e r 
s e l l t o U.S. f r a c t i o n a t o r s (who manufacture d e r i v a t i v e s such as 
albumin from i t ) or export t o f r a c t i o n a t o r s i n Europe, Japan, and 
South America. Some f r a c t i o n a t o r s also operate t h e i r own source 
plasma c o l l e c t i o n centers. 

Plasma brokers purchase and market recovered plasma from whole-blood 
f a c i l i t i e s ( t h a t i s , the volunteer sector) and s e l l t h i s d i r e c t l y t o 
f r a c t i o n a t o r s . Plasma i s "recovered" a f t e r components have been 
removed from whole blood or a f t e r whole blood has become outdated. 

The commercial sector i s represented by the American Blood Resources 
Association (ABRA), a n o n p r o f i t trade association t h a t represents the 
interest's of businesses t h a t c o l l e c t c e r t a i n b i o l o g i c a l products ( i n 
p a r t i c u l a r , plasma) f o r f u r t h e r manufacturing. This sector i s also 
represented by the I n t e r n a t i o n a l Plasma Products Industry Association 
(IPPIA), which represents a l l the commercial processors of 
plasma-based therapies i n the United States. 

THE FIVE LAYERS OF SAFETY 
Chapter 1:3 

The f i v e l a yers of saf e t y are designed t o overlap so th a t they w i l l 
prevent the d i s t r i b u t i o n of contaminated blood and blood products. 
The l a y e r s ' overlapping safeguards s t a r t where the blood i s c o l l e c t e d 
and extend t o the manufacturers and d i s t r i b u t o r s of blood products. 

DONOR SCREENING 
Chapter 1:3.1 

The f i r s t l a y e r i s designed t o prevent the donation of blood by 
persons who have known r i s k f a c t o r s or other conditions such as low 
blood pressure. High-risk donors, those whose blood may pose a 
healt h hazard, are encouraged t o exclude themselves. Everyone who 
seeks t o donate blood must answer a series of behavioral and medical 
questions. I f the answers i n d i c a t e high r i s k , the prospective donor 
i s deferred. These requirements are completed before the donor i s 
allowed t o give blood. I f the questions are answered t r u t h f u l l y , 
they i s o l a t e about 90 percent of a l l persons whose r i s k of having HIV 
i s too recent f o r t h e i r bodies t o have produced s u f f i c i e n t antibodies 
or antigen t o be detected by v i r a l screening t e s t s . 

DONOR DEFERRAL REGISTRIES 
Chapter 1:3.2 

The safeguard of t h i s layer i s the constant updating of l i s t s , known 
as "donor d e f e r r a l r e g i s t r i e s , " of unsuitable donors and the checking 
of names of donors w i t h the names i n the donor d e f e r r a l r e g i s t r y t o 
prevent blood being used from donors p r e v i o u s l y determined t o be 
unsui t a b l e . I n d i v i d u a l s who were entered i n t o a d e f e r r a l r e g i s t r y 
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are those who were found not t o meet donor s u i t a b i l i t y requirements 
during screening or who have had a p o s i t i v e t e s t f o r any of the 
diseases checked at a previous donation. Services t h a t c o l l e c t blood 
must check the donor d e f e r r a l r e g i s t r y f o r each donor, and i f they 
f i n d a donor l i s t e d , they do not d i s t r i b u t e t h a t person's blood. The 
d e f e r r a l r e g i s t r y includes the names of donors who have donated i n 
the past 8 weeks and are, thus, i n e l i g i b l e to donate u n t i l t h i s 
8-week p e r i o d has expired. The d e f e r r a l r e g i s t r y may be checked 
e i t h e r before or a f t e r blood i s donated. 

TESTING BLOOD 
Chapter 1:3.3 

A f t e r a donor's blood has been drawn i n a donation, i t i s te s t e d f o r 
an ABO group and Rh type. A d d i t i o n a l l y , v i r a l t e s t i n g , the t h i r d 
s a fety l a y e r , and perhaps the most widely recognized layer, may be 
the most c r i t i c a l l i n k i n p r o t e c t i n g the p u b l i c from the r i s k of 
re c e i v i n g contaminated blood t r a n s f u s i o n s . Screening t e s t s are 
performed f o r h e p a t i t i s B surface antigen (HBsAg), h e p a t i t i s B core 
(HBc) h e p a t i t i s C (HCV), human immunodeficiency v i r u s (antibody f o r 
HIV-1 and HIV-2 and antigen f o r HIV-1), human T-lymphotropic v i r u s 
type I (HTLV-I), and s y p h i l i s . \ 3 

Blood f a c i l i t i e s also n o t i f y the consignee (the f a c i l i t y t h a t 
receives the product) i f the product i s from a donor who may have 
been i n the "window p e r i o d " at the time of his or her l a s t 
donation--that i s , repeat donors who subsequently t e s t p o s i t i v e f o r 
HIV.\4 Even though the previous donations may have met a l l t e s t 
requirements at the time of donation, r e c i p i e n t s of blood from such 
donors may need t o be tes t e d t o determine whether a disease has been 
t r a n s m i t t e d t o them. A d d i t i o n a l l y , consignees may be n o t i f i e d i f 
they have received blood from donors who subsequent t o t h e i r donation 
disclose h i s t o r i c a l i n f o r m a t i o n t h a t would have compromised t h e i r 
e l i g i b i l i t y as donors. 

Two tests--one f o r alanine aminotransferase (ALT) and one f o r 
h e p a t i t i s B core (HBc)--were introduced as "markers" f o r the major 
viruses noted above. That i s , donors w i t h elevated ALT counts or 
those found t o be p o s i t i v e f o r HBc have, at times, been found 
p o s i t i v e f o r viruses such as HCV and HIV. These two t e s t s were 
introduced when more s p e c i f i c t e s t s f o r h e p a t i t i s C and HIV had not 
yet been developed. A p o s i t i v e r e s u l t on the s y p h i l i s t e s t i s 
considered by some t o be a surrogate marker f o r h i g h - r i s k behavior, 
since i t may be a sign of behavior t h a t increases the r i s k of 
i n f e c t i o n from HIV. However, more s p e c i f i c t e s t s f o r h e p a t i t i s C 
have since been developed, and a 1995 National I n s t i t u t e s of Health 
(NIH) consensus development conference recommended d i s c o n t i n u i n g the 
use of ALT as a surrogate.\5 AABB also recommended th a t the ALT t e s t 
be dropped f o r donated blood, and FDA has stated t h a t i t w i l l not 
object i f i t i s dropped. 

Among the many other i n f e c t i o n s , v i r a l and n o n v i r a l agents t h a t have 
garnered p u b l i c a t t e n t i o n because of t h e i r prevalence i n the U.S. 
blood supply include B-19 parvovirus, Chagas' disease, 
cytomegalovirus, and h e p a t i t i s D-G. For various reasons, however, 
t e s t s are not r o u t i n e l y conducted f o r them. A d d i t i o n a l l y , d i f f e r e n t 
components of blood do not harbor a l l these i n f e c t i o u s agents, and 
much remains t o be learned about the l o c a t i o n of d i f f e r e n t viruses i n 
blood components.\6 Table 1.2 l i s t s the v i r a l and n o n v i r a l i n f e c t i o u s 
agents t h a t we discuss i n t h i s r e p o r t . 

Table 1 
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2: V i r a l and Nonviral I n f e c t i o u s Agents 
Discussed i n t h i s Report 

Agent Disease 

Parasite: T. c r u z i Chagas' 

Prion, p r o t e i n (may be a v i r u s ) Creutzfeldt-Jakob 

Spirochete: T. pallidum S y p h i l i s 

Virus Cytomegalovirus 

H e p a t i t i s A-G 

Human immunodeficiency 

Human T-lymphotropic disease 

\3 HIV antibody t e s t s detect antibodies t h a t the human body produces 
as an immune response t o HIV, whereas HIV antigen t e s t s detect the 
actual presence of HIV. HTLV i s a r e t r o v i r u s t h a t can lead t o 
neurologic disease or adult T - c e l l leukemia and lymphoma. The t e s t 
f o r human lymphotropic v i r u s type I I (HTLV-II) uses the HTLV-I t e s t ; 
although the HTLV-I t e s t i s not s p e c i f i c f o r HTLV-II, i t i s the 
closest t e s t now a v a i l a b l e f o r t h i s v i r u s . 

\4 The window pe r i o d i s the time from i n f e c t i v i t y t o the poin t at 
which c u r r e n t l y licensed t e s t k i t s can asc e r t a i n antibodies or 
antigens t o c e r t a i n viruses t e s t e d f o r by blood f a c i l i t i e s . 

\5 This consensus development conference, " I n f e c t i o u s Disease Testing 
f o r Blood Transfusions," was held on January 9-11, 1995. The 
conference also examined the u t i l i t y of HBc t e s t i n g and determined 
t h a t t h i s t e s t should s t i l l be used t o a s s i s t i n reducing the r i s k of 
HBV and as a surrogate marker f o r HIV. I t was also recommended t h a t 
s y p h i l i s t e s t i n g continue because i t may c o n t r i b u t e t o the prevention 
of t r a n s f u s i o n - t r a n s m i t t e d s y p h i l i s . 

\6 For example, HIV-1 appears i n plasma and p l a t e l e t s , but i t i s not 
known whether HIV-1 resides i n red c e l l s . Leukocytes do contain HIV 
and HTLV-I, but HTLV-I i s not found i n plasma and red c e l l s , and 
whether or not i t i s located i n p l a t e l e t s i s not known. 

BLOOD QUARANTINING 
Chapter 1:3.4 

The f o u r t h s a f e t y layer t h a t FDA enforces i s the quarantine of a l l 
donated blood u n t i l t e s t s and other c o n t r o l s have established i t s 
safety. This means tha t blood u n i t s cannot be used, except i n 
emergencies, u n t i l a l l the requirements of the three preceding layers 
have been s a t i s f i e d . At the f o u r t h layer, blood f a c i l i t i e s maintain 
separate storage f o r untested u n i t s of blood and f o r u n i t s t h a t are 
s u i t a b l e and u n i t s t h a t are unsuitable f o r use. "Autologous" u n i t s 
are also stored separately from "allogeneic" u n i t s . That i s , 
donations a person makes i n order t o receive his or her own 
blood--autologous u n i t s — a r e stored separately from donations made 
a l l o g e n e i c a l l y , by i n d i v i d u a l s f o r other people. Autologous donation 
i s o f t e n made when a person plans f o r e l e c t i v e surgery. 
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MONITORING AND INVESTIGATING 
PROBLEMS 

Chapter 1:3.5 

Blood f a c i l i t i e s are o b l i g a t e d t o monitor and i n v e s t i g a t e e r r o r s and 
accidents i n t h e i r procedures, t o audit t h e i r systems, and t o co r r e c t 
d e f i c i e n c i e s . Licensed blood f a c i l i t i e s - - t h o s e t h a t may engage i n 
the sale, b a r t e r , or exchange of blood products across s t a t e 
lines--must f i l e " e r r o r and accident r e p o r t s " (EARs) w i t h FDA i n 
order t o n o t i f y i t of problems. Unlicensed blood f a c i l i t i e s - - t h o s e 
t h a t do not ship blood products across s t a t e l i n e s - - a r e not required 
to r eport EARs t o FDA but may do so v o l u n t a r i l y . However, unlicensed 
blood f a c i l i t i e s must f o l l o w the same safety procedures as licensed 
f a c i l i t i e s . 

A l l members of the blood i n d u s t r y are also o b l i g a t e d to determine the 
causes of e r r o r s and accidents and to i n s t i t u t e changes t o make sure 
such problems do not recur. F i n a l l y , t h i s layer includes FDA 
inspections of blood f a c i l i t i e s t o monitor compliance w i t h f e d e r a l 
requirements. 

FEDERAL OVERSIGHT AND 
RESPONSIBILITY 

Chapter 1:4 

The four f e d e r a l agencies o u t l i n e d i n t a b l e 1.3 have some of the 
major overs i g h t a u t h o r i t y r e l a t e d t o blood safety i n the United 
States: FDA, the Centers f o r Disease Control and Prevention (CDC), 
the Health Care Financing A d m i n i s t r a t i o n (HCFA), and NIH's National 
Heart, Lung, and Blood I n s t i t u t e (NHLBI). A d d i t i o n a l l y , the t a b l e 
shows t h a t the Department of Health and Human Services (HHS) has 
r e c e n t l y organized a n a t i o n a l blood safety committee whose d i r e c t o r 
and advisory c o u n c i l help ensure t h a t the government's response t o 
f u t u r e bloodborne i n f e c t i o u s agents i s coordinated. \ 1 Although the 
advisory c o u n c i l was announced i n October 1995 and f o r m a l l y approved 
by HHS i n October 1996, HHS has only r e c e n t l y asked f o r nominations 
t o the c o u n c i l , and co u n c i l meetings have yet to take place.\8 

Table 1.3 

Federal Organizations Responsible f o r 
U.S. Blood Safety 

R e s p o n s i b i l i t y 
Organization 
Centers f o r Disease C o l l e c t s data on the incidence of i n f e c t i o u s diseases 
Control and Prevention ( i n c l u d i n g those a f f e c t i n g hemophiliacs) and on 

sta t e - r e p o r t e d c l i n i c a l AIDS cases 

Provides guidance and recommendation f o r preventing 
disease\a 

Food and Drug Inspects f a c i l i t i e s , compiles and summarizes EARs, 
Ad m i n i s t r a t i o n has r e g u l a t o r y a u t h o r i t y , promulgates and d i s t r i b u t e s 

memoranda and guidelines, and can recommend product 
r e c a l l s 

Health Care Financing Inspects blood f a c i l i t i e s t h a t perform v i r a l t e s t i n g 
A d m i n i s t r a t i o n procedures and blood t r a n s f u s i o n services t h a t are 

reimbursed through Medicare and Medicaid\b 

National Heart, Lung, and Conducts c l i n i c a l studies on the e f f e c t s of blood 
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Blood I n s t i t u t e t r a n s f u s i o n s i n p a t i e n t s w i t h cytomegalovirus and HIV 

Awards research grants f o r assessing the r i s k s of 
tr a n s f u s i o n - t r a n s m i t t e d diseases, developing v i r u s -
screening t e s t s , and assessing new i n f e c t i o n agents\c 

Funds genetic t e s t i n g technologies t o close the 
period between donors' g i v i n g blood and the 
subsequent discovery of t h e i r i n f e c t i o n 

Sponsors educational conferences and workshops 

U.S. Department of Health 
and Human Services 

Advisory Council on Blood Examines broad issues of p u b l i c h e a l t h and the s o c i a l 
Safety i m p l i c a t i o n s of blood safety; serves the Blood Safety 

CommitteeXd 

Blood Safety Committee The FDA commissioner and the d i r e c t o r s of CDC and NIH 
report t o the Blood Safety D i r e c t o r 

Blood Safety D i r e c t o r Coordinates and oversees Public Health Service blood 
s a f e t y programs 

\a As w i t h FDA's guidance documents, these recommendations are not 
binding on members of the blood i n d u s t r y . 

\b A memorandum of understanding between FDA and HCFA delineates t h a t 
FDA w i l l inspect manufacturers of blood products, but FDA can also 
inspect t r a n s f u s i o n services t h a t are HCFA's r e s p o n s i b i l i t y i f there 
are i n d i c a t i o n s of noncompliance w i t h good manufacturing p r a c t i c e s . 

\c Includes the Transfusion Safety Study t h a t tracks the n a t u r a l 
h i s t o r y of tr a n s f u s i o n s associated w i t h HIV and the Retrovirus 
Epidemiology i n Donors Study th a t has, among other t o p i c s , 
i n v e s t i g a t e d the c l i n i c a l course of blood donors i n f e c t e d w i t h HTLV-I 
and HTLV-II. 

\d Issues include s o c i a l choice, informed consent, the a l l o c a t i o n of 
research resources, the a v a i l a b i l i t y of blood, and the e f f e c t of 
economic f a c t o r s on i t s a v a i l a b i l i t y . 

The r e g u l a t i o n s governing oversight of most aspects of blood banking 
are found i n the Code of Federal Regulations (CFR).\9 FDA also issues 
memoranda and guide l i n e s as guidance on s p e c i f i c t o p i c s t o blood 
f a c i l i t i e s . These guidance documents are not binding on the blood 
f a c i l i t y and, thus, blood f a c i l i t i e s may f o l l o w the guidance or 
choose t o use appropriate a l t e r n a t i v e procedures not provided i n the 
guidance.\10 

The memoranda t o p i c s range widely. F i f t y - t w o t h a t s t i l l represent 
current guidance were issued between August 1982 and August 1994; an 
a d d i t i o n a l 22 issued during t h i s period are no longer c u r r e n t . 
Topics include recommendations f o r the management of donors who are 
found t o be p o s i t i v e f o r h e p a t i t i s , equivalent methods f o r 
c o m p a t i b i l i t y - t e s t i n g , d e f e r r a l of blood donors who have received the 
drug Accutane, and revised recommendations f o r preventing the 
transmission of HIV through blood and blood products. 

I n regard t o FDA's r e s p o n s i b i l i t y f o r i n s p e c t i n g blood f a c i l i t i e s , a 
d e t a i l e d c h e c k l i s t f o r inspectors was r e c e n t l y abandoned f o r a more 
systems-oriented approach i n conducting i t s inspections. I t s new 
"Guide t o Inspec t i o n of Blood Banks" o u t l i n e s major areas t h a t an 
ins p e c t i o n should examine: (1) e r r o r s , accidents, and f a t a l i t i e s ; 
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(2) f a c i l i t i e s , equipment, and personnel; (3) q u a l i t y assurance; (4) 
the d isposal of i n f e c t i o u s waste; (5) whole blood and donor 
s u i t a b i l i t y ; (6) l a b o r a t o r y operations; (7) uniform blood l a b e l i n g ; 
(8) c o m p a t i b i l i t y - t e s t i n g and t r a n s f u s i o n r e a c t i o n s ; (9) storage and 
d i s t r i b u t i o n ; (10) p l a t e l e t s and pheresis; (11) computerization; (12) 
red blood c e l l s , plasma, p l a t e l e t s , and c r y o p r e c i p i t a t e ; (13) 
records; and (14) operations. 

\7 This e n t i t y was organized as a r e s u l t of recommendations i n an 
I n s t i t u t e of Medicine r e p o r t , "HIV and the Blood Supply," Washington, 
D.C, July 1995, t h a t examined the f e d e r a l government's response t o 
the discovery of HIV and the p r o t e c t i o n of the blood supply i n the 
ea r l y 1980s. 

\8 The formation of a blood safety d i r e c t o r , blood safety committee, 
and advisory c o u n c i l on blood safety and a v a i l a b i l i t y was announced 
by the HHS Secretary i n testimony before the House Committee on 
Government Reform and Oversight, Subcommittee on Human Resources and 
Intergovernmental Relations, on October 12, 1995. 

\9 21 C.F.R. par t s 210, 211, 606, 607, 610, and 640. 

\10 FDA's recent "Guideline f o r Q u a l i t y Assurance i n Blood 
Establishments" i s one example. I t i s intended t o a s s i s t blood 
f a c i l i t i e s i n developing quality-assurance programs t h a t "are 
consistent w i t h recognized p r i n c i p l e s of QA [ q u a l i t y assurance] and 
current good manufacturing p r a c t i c e s . . . ." 

SCOPE AND METHODOLOGY 
Chapter 1:5 

We l i m i t e d the scope of t h i s r e p o r t t o p o l i c i e s and procedures t h a t 
became current i n 1994. We d i d not examine problems of the 
mid-1980s, when HIV was f i r s t recognized as a bloodborne disease, or 
the sequence of changes intended t o address HIV. We examined FDA's 
oversight of lic e n s e d and unlicensed blood f a c i l i t i e s i n the United 
States, i n c l u d i n g plasma centers. 

The focus of the work i s the general p o l i c i e s and procedures i n place 
to help ensure the s a f e t y of the blood supply. We d i d not examine 
patterns of v i o l a t i o n s of these p o l i c i e s and procedures by i n d i v i d u a l 
blood f a c i l i t i e s . While many of the recurrent problems i n the 
in d u s t r y r e l a t e t o f a i l u r e s t o comply w i t h safety requirements, our 
review considers whether there are proper safeguards i n place t o 
i d e n t i f y such occurrences, not which s p e c i f i c blood f a c i l i t i e s may 
have problems i n t h i s regard. 

We reviewed p e r t i n e n t documents, interviewed relevant o f f i c i a l s , and 
surveyed and v i s i t e d blood f a c i l i t i e s . The documents we reviewed 
included FDA s t a t u t e s , r e g u l a t i o n s , compliance manuals and compliance 
program, and memoranda. We supplemented our in t e r v i e w s of various 
government o f f i c i a l s by i n t e r v i e w i n g other o f f i c i a l s of the blood 
i n d u s t r y as w e l l as i n t e r e s t groups such as AABB, ABC, ARC, and 
IPPIA. We accompanied FDA o f f i c i a l s during an ins p e c t i o n and v i s i t e d 
various types of blood f a c i l i t i e s . Among the FDA data sources t h a t 
we analyzed were e r r o r and accident reports (EARs) and establishment 
i n s p e c t i o n r e p o r t s (EIRs), i n c l u d i n g Form 483 reports of in s p e c t i o n 
observations. We conducted our review from October 1994 t o May 1996 
i n accordance w i t h g e n e r a l l y accepted government a u d i t i n g standards. 

FDA STATUTES, REGULATIONS, 
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AND MEMORANDA 
Chapter 1:5.1 

We examined FDA's s t a t u t e s , r e g u l a t i o n s , and more than 70 memoranda 
to determine what i s required of and recommended to blood f a c i l i t i e s 
t o help ensure a safe blood supply. When we reviewed the memoranda, 
we categorized them by t o p i c , which ranged i n scope and s p e c i f i c i t y 
from a g u i d e l i n e f o r d e f e r r i n g donors who have received Accutane t o a 
gui d e l i n e f o r the v a l i d a t i o n of computer systems. We also used these 
documents t o a s c e r t a i n p o t e n t i a l v u l n e r a b i l i t i e s i n the layers of 
safety. 

INTERVIEWS 
Chapter 1:5.2 

When we inte r v i e w e d FDA personnel, we asked them about t h e i r 
operations, i n s p e c t i o n procedures, and databases. The personnel i n 
the blood f a c i l i t i e s a d d i t i o n a l l y gave us important d e t a i l s about 
FDA's oversight and i n t e r a c t i o n s . The inf o r m a t i o n we gathered from 
AABB, ABC, ARC, and IPPIA t o l d us about o v e r a l l blood i n d u s t r y 
p r a c t i c e s and p o t e n t i a l s afety issues. 

SITE VISITS 
Chapter 1:5.3 

We v i s i t e d seven s i t e s t o cover the range of f a c i l i t i e s : l icensed 
and unlicensed, ARC and non-ARC, source plasma centers and 
f r a c t i o n a t i o n companies. At each s i t e , we examined the ph y s i c a l 
operations of the blood f a c i l i t y and interviewed the s t a f f who were 
responsible f o r i t s d a i l y operations: d i r e c t o r s of compliance and 
q u a l i t y assurance, medical d i r e c t o r s , vice presidents of research and 
s c i e n t i f i c services, d i r e c t o r s of component production and of 
operations, and executive o f f i c e r s . 

ERROR AND ACCIDENT REPORTS 
Chapter 1:5.4 

FDA requires licensed blood f a c i l i t i e s t o report e r r o r s and accidents 
t h a t r e s u l t e d i n an unsuitable u n i t of blood being made a v a i l a b l e f o r 
d i s t r i b u t i o n . I n March 1991, FDA asked unlicensed blood f a c i l i t i e s 
t o submit EARs v o l u n t a r i l y . We obtained FDA's annual summary reports 
of the EARs submitted by licensed and unlicensed f a c i l i t i e s f o r 1990 
through 1994, which c o n s t i t u t e s data on the universe of EARs i n t h a t 
period.\11 

FDA's summary EAR data are reported by f a c i l i t y type (licensed, 
unlicensed, ARC, non-ARC, plasma center, t r a n s f u s i o n service) and 
include the t o t a l number of reports received, the type of e r r o r or 
accident (whether i n v i r a l t e s t i n g , l a b e l i n g , quarantining, or other 
procedures), the number of events a t t r i b u t a b l e t o computer or data 
entry e r r o r s i n 1994, and the number of EARs r e s u l t i n g i n p o t e n t i a l 
r e c a l l of a blood u n i t . I n a d d i t i o n t o analyzing these data, we 
i d e n t i f i e d changes i n rules and re g u l a t i o n s t h a t might have a f f e c t e d 
r e p o r t i n g c r i t e r i a , analyzed the di f f e r e n c e s between types of blood 
f a c i l i t i e s , and h i g h l i g h t e d the EAR inf o r m a t i o n that shed l i g h t on 
s p e c i f i c blood-banking processes. 

I n appendix I I , we o u t l i n e these data as FDA compiled them f o r f i s c a l 
year 1994 ( i n appendix I , we discuss issues r e l a t i n g t o v i r a l and 
no n v i r a l agents). However, we based our report's analysis on the 
r e p o r t i n g r a t e per type of blood f a c i l i t y and on the rate of 
r e p o r t i n g per 100,000 u n i t s each type of blood f a c i l i t y c o l l e c t e d . 
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We d i d t h i s because FDA's analysis does not take i n t o account the 
interdependence of r e p o r t i n g f o r the d i f f e r e n t processes by the 
d i f f e r e n t f a c i l i t i e s used. 

\11 I n f i s c a l year 1991, FDA received 3,836 EARs; i n 1992, the number 
was 10,456; the numbers f o r f i s c a l years 1993 and 1994 were 8,991 and 
11,298. 

ESTABLISHMENT INSPECTION 
REPORTS AND FORM 483 

Chapter 1:5.5 

FDA's annual inspections of blood f a c i l i t i e s r e s u l t i n establishment 
i n s p e c t i o n r e p o r t s t h a t d e s c r i p t i v e l y narrate the a c t i v i t i e s covered 
i n the i n s p e c t i o n and any problems found during the inspection.\12 An 
inspector who i d e n t i f i e s s i g n i f i c a n t i n f r a c t i o n s t h a t could a f f e c t 
blood s a f e t y f i l e s a Form 483. We analyzed the most recent EIRs and 
Form 483s from a n a t i o n a l l y r epresentative sample of licensed and 
unlicensed blood f a c i l i t i e s , i n c l u d i n g plasma centers. We randomly 
sampled e i g h t FDA in s p e c t i o n d i s t r i c t s and, from these d i s t r i c t s , a 
t o t a l of 373 EIRs (representing reports from the t o t a l of 2,980 U.S. 
blood f a c i l i t i e s ) . \ 1 3 

For the 373 blood f a c i l i t i e s i n our study, we were able t o analyze 
i n f o r m a t i o n on 325: 48 licensed centers, 114 unlicensed centers, 91 
t r a n s f u s i o n services, and 72 plasma centers.\14 The remaining 48 
blood f a c i l i t i e s e i t h e r were plasma brokers, v i r a l t e s t i n g or reagent 
manufacturers, t e s t i n g l a b o r a t o r i e s , or depot s i t e s or had been 
inspected f o r s p e c i f i c purposes th a t were not par t of the annual 
i n s p e c t i o n process. 

We analyzed the EIRs i n a manner s i m i l a r to FDA's analysis of EARs. 
That i s , we applied FDA's coding scheme of blood-banking processes t o 
our analysis.\15 By using the same coding scheme, we were able t o 
o u t l i n e i n f o r m a t i o n on EARs and EIRs t h a t h i g h l i g h t e d p o t e n t i a l 
s a f e t y concerns f o r s p e c i f i c blood-banking processes. 

\12 Beginning i n 1995, blood f a c i l i t i e s t h a t have complied w i t h FDA 
requirements f o r 2 years become e l i g i b l e f o r b i e n n i a l r a t h e r than 
annual i n s p e c t i o n s . FDA inspectors need to l i s t the a c t i v i t i e s they 
observe only i f i t i s a l i m i t e d i n s p e c t i o n . I n a l l other cases, 
inspectors need only l i s t the compliance program under which the 
in s p e c t i o n i s t a k i n g place. 

\13 The d i s t r i c t s were Boston, Chicago, C i n c i n n a t i , Dallas, Los 
Angeles, New Orleans, Philadelphia, and S e a t t l e . 

\14 Licensed f a c i l i t i e s may engage i n the sale, b a r t e r , or exchange 
of blood products across s t a t e l i n e s . They of t e n c o l l e c t autologous 
and a l l o g e n e i c blood. Unlicensed f a c i l i t i e s do not ship blood 
products across s t a t e l i n e s but can c o l l e c t both types of blood. 
Transfusion services r o u t i n e l y c o l l e c t only autologous blood. Plasma 
centers c o l l e c t source plasma f o r processing i n t o plasma-based 
therapies. A l l of these types of f a c i l i t i e s should be r e g i s t e r e d 
w i t h FDA. 

\15 I n our analysis of EIRs, we used the same categories of blood-
banking processes t h a t are defined i n FDA's EARs: (1) donor 
screening, (2) donor d e f e r r a l , (3) c o l l e c t i o n and processing, (4) 
ro u t i n e t e s t i n g , (5) v i r a l t e s t i n g , (6) post-donation i n f o r m a t i o n , 
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(7) product quarantine, (8) l a b e l i n g , and (9) storage and 
d i s t r i b u t i o n . FDA used a t e n t h category, "miscellaneous," t h a t 
captured e r r o r s and accidents r e l a t e d t o t r a n s f u s i o n - t r a n s m i t t e d 
v i r u s e s , r e c i p i e n t r e a ctions, lookback, and emergency release of 
products. We incorporated these issues i n t o the 9 other categories 
by t h e i r s p e c i f i c t o p i c . We added an eleventh category f o r our 
analysis of EIRs, which we c a l l e d "machines," i n order t o i d e n t i f y 
problems r e l a t e d t o computer hardware and software issues and q u a l i t y 
c o n t r o l of machines (recordkeeping) used i n blood-banking. We have 
not o u t l i n e d these issues i n our report because they were o f t e n 
r e l a t e d t o s p e c i f i c t o p i c s t h a t we subsumed under FDA's 9 categories 
noted above. 

SURVEY OF BLOOD CENTERS 
Chapter 1:5.6 

We surveyed a l l the f u l l - s e r v i c e blood f a c i l i t i e s i n our sample of 
ins p e c t i o n reports.\16 This survey gave us a d d i t i o n a l i n f o r m a t i o n on 
most of the processes we studied i n our analysis of EARs and EIRs. 
One hundred percent of the 45 blood f a c i l i t i e s we surveyed responded 
to our questionnaire.\17 Appendix I I I contains the questionnaire used 
i n our survey. 

\16 By " f u l l - s e r v i c e f a c i l i t y , " we mean one th a t c a r r i e s out the f u l l 
range of a c t i v i t i e s covered by the f i v e layers of safety: c o l l e c t i n g 
(screening and d e f e r r a l ) , t e s t i n g , processing (quarantine and 
c o n t r o l ) , and d i s t r i b u t i n g blood products. Therefore, we excluded, 
f o r example, d o n o r - c o l l e c t i o n centers t h a t send t h e i r blood elsewhere 
f o r t e s t i n g . 

\17 Our o r i g i n a l sample contained 47 f u l l - s e r v i c e blood f a c i l i t i e s , 
but 2 had closed before we began our survey. 

THE STRENGTHS AND LIMITATIONS 
OF OUR STUDY 

Chapter 1:6 

By examining EIR and Form 483 inf o r m a t i o n w i t h FDA's EAR coding 
scheme, we were able t o present analyses from both data sources f o r 
i n d i v i d u a l blood-banking processes. Furthermore, our sample of blood 
f a c i l i t i e s represents blood f a c i l i t i e s i n the United States, and our 
fi n d i n g s can t h e r e f o r e be generalized t o the blood-banking i n d u s t r y 
at l a r g e . 

However, our analysis of EIRs was predicated on the accuracy of the 
in f o r m a t i o n contained i n them.\18 We d i d not c o l l e c t primary data 
from the blood f a c i l i t i e s . Furthermore, our in f o r m a t i o n on EARs was 
based on FDA's annual summaries and d i d not involve o r i g i n a l data 
a n a l y s i s . 

The o r g a n i z a t i o n of t h i s report r e f l e c t s the f i v e layers of safety. 
In chapter 2, we cover issues r e l a t e d to the f i r s t two laye r s , donor 
screening and d e f e r r a l , as w e l l as c o l l e c t i o n processes. I n chapter 
3, we focus on the t h i r d layer, t e s t i n g ; i n chapter 4, on the f o u r t h 
l ayer, the quarantine of blood and other processes. We discuss the 
f i f t h l a y e r , monitoring and i n v e s t i g a t i o n s , i n chapter 5. F i n a l l y , 
i n chapter 6, we present a summary of our f i n d i n g s , our conclusions, 
and our recommendations. 
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\18 Thus, much of our analysis i s d i r e c t e d at Form 483 observations 
because i n f o r m a t i o n contained i n the EIRS was not a r e l i a b l e 
i n d i c a t o r of a c t i v i t i e s observed by FDA inspectors. See chapter 5 
f o r a discussion on the content of EIRS and the r a m i f i c a t i o n s f o r our 
analyses provided i n t h a t chapter. 

SCREENING, DEFERRAL, AND 
COLLECTION 
============================================================= chapter 2 

Donor screening and d e f e r r a l are the f i r s t two layers of safety. 
Screening prospective donors by asking them about h i g h - r i s k behavior 
and t h e i r medical h i s t o r y enables the blood-banking community to 
exclude unsafe blood. Donor d e f e r r a l r e g i s t r i e s , i f checked before 
donation, can help ensure t h a t those who have been deferred do not 
donate. C o l l e c t i o n and processing of blood i s another area of blood 
banking t h a t takes place p r i o r t o the t e s t i n g of blood. Only 
screening and d e f e r r a l e l i m i n a t e blood hazards such as m a l a r i a l and 
Chagas' i n f e c t i o n , but the redundancy of the three remaining s a f e t y 
l a y e r s - ~ t e s t i n g , quarantining, and monitoring--mitigates many other 
consequences t h a t would f o l l o w without these layers of safety. 

We found, however, t h a t (1) questionnaires f o r screening out 
h i g h - r i s k donors are not uniform throughout the blood i n d u s t r y , and 
accurate responses may be d i f f i c u l t t o obtain where respondents are 
not assured of pri v a c y . Moreover, (2) donating blood before the 
donor d e f e r r a l r e g i s t r y (DDR) i s checked can cause problems, DDRs can 
y i e l d f a l s e checks where they have not been computerized, and lack of 
donor d e f e r r a l n o t i f i c a t i o n s may lead t o unsuitable donors' 
con t i n u i n g t o donate blood. F i n a l l y , (3) the blood i n d u s t r y ' s 
c o l l e c t i o n processes appear t o cause few safety problems but 
b a c t e r i a l contamination i s a leading cause of blood-transfusion 
f a t a l i t i e s . 

DONOR SCREENING 
Chapter 2:1 

The blood i n d u s t r y p r a c t i c e s several methods f o r s e l e c t i n g donors of 
safe blood. One i s t o exclude p a r t i c u l a r donor groups; f o r example, 
blood i s not c o l l e c t e d at prisons or mental h o s p i t a l s where the r i s k 
of h e p a t i t i s and other diseases i s high.M Another i s t o e l i m i n a t e 
cash i n c e n t i v e s f o r making whole-blood donations: data show t h a t 
paid donors have a higher l i k e l i h o o d of being i n f e c t e d w i t h HIV and 
other diseases than volunteer donors.\2 Plasma centers s t i l l pay 
donors because a cash i n c e n t i v e i s deemed necessary i f they are t o 
s i t through the 2-hour procedure (whole-blood donations o f t e n take 
less than 1 hour). 

Another way of ensuring safe blood donations i s t o conduct health 
h i s t o r y i n t e r v i e w s designed t o defer donors who might transmit 
i n f e c t i o u s disease. Table 2.1 shows the focus of some of the 
questions blood f a c i l i t i e s ask prospective blood donors i n order t o 
as c e r t a i n r i s k . 

Table 2.1 

Donor Screening Questions and Targeted 
Diseases 

Question focus Targeted disease 
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Country of b i r t h AIDS (HIV-2), malaria, Chagas' 

Travel h i s t o r y Malaria 

Medical h i s t o r y of a s p e c i f i c AIDS, babesiosis\, Chagas', 
disease h e p a t i t i s , malaria\a 

Medical symptoms compatible w i t h a AIDS, bacteremia, viremia 
s p e c i f i c disease 

Exposure through t r a n s f u s i o n or AIDS, h e p a t i t i s 
occupation 

Medical treatment Creutzfeldt-Jakob\b 

Sexual contact or drug use of AIDS, HTLV-I and HTLV-II, 
donor or donor's partner h e p a t i t i s 

\a Babesiosis, l i k e Chagas' disease, i s caused by a p a r a s i t e . 

\b Some researchers believe t h a t Creutzfeldt-Jakob disease i s caused 
by a p r i o n , a small p r o t e i n p a r t i c l e . Others suggest i t may be 
caused by a v i r u s . Persons who have been i n f e c t e d can remain 
asymptomatic f o r decades but then progress r a p i d l y to dementia and 
death. Although no s c i e n t i f i c evidence supports the n o t i o n t h a t i t 
i s t r a n s m i t t e d through blood products, i t has been t r a n s m i t t e d 
through cornea t r a n s p l a n t s and b r a i n t i s s u e t r a n s p l a n t s as w e l l as 
through the a d m i n i s t r a t i o n of the human p i t u i t a r y - d e r i v e d growth 
hormone. 

A b r i e f medical examination of a l l donors i s performed, records are 
maintained, and the donors sign an informed-consent form t h a t 
o u t l i n e s the possible consequences of donation d e f e r r a l . \ 3 The donors 
medical record and h i s t o r y i s intended t o determine the time of the 
l a s t donation; the p h y s i c a l examination i s intended t o help ensure 
t h a t the donor i s i n good health by assessing the temperature, blood 
pressure, and hemoglobin l e v e l s . Donors are also checked to see i f 
there i s evidence of r e s p i r a t o r y disease or diseases t r a n s m i s s i b l e by 
blood t r a n s f u s i o n and have n e i t h e r i n f e c t i o u s diseases at the s i t e 
where blood i s drawn nor scars t h a t i n d i c a t e abusive s e l f - i n j e c t i o n 
of drugs. 

Blood f a c i l i t i e s impose a d d i t i o n a l requirements on persons who donate 
source plasma: acceptable l e v e l s of t o t a l p r o t e i n , 
s y p h i l i s - s c r e e n i n g every 4 months, and a more d e t a i l e d annual 
p h y s i c a l examination t h a t includes u r i n a l y s i s and may include 
t o x i c o l o g y screening. This p h y s i c a l examination also includes 
observations of heart and lung sounds; lymph nodes, mouth, and s k i n ; 
and abdominal and n e u r o l o g i c a l c o n d i t i o n s . 

Another screening method i s t o give prospective donors a chance t o 
exclude themselves. This method may include c o n f i d e n t i a l u n i t 
exclusion (CUE) and telephone callback. CUEs require donors t o place 
one of two bar code s t i c k e r s ("transfuse" or "do not transfuse") on 
t h e i r donation record before they donate. The CUE i s intended to 
help donors who may f e e l pressured t o donate by peers, f o r example. 
(A survey published i n 1989 found t h a t almost a t h i r d of the 304 
se r o p o s i t i v e donors responded th a t t h e i r colleagues had pressed them 
to donate.\4 ) I n a telephone callback, persons who have donated 
blood c a l l the blood center t o report a d d i t i o n a l i n f o r m a t i o n 
p e r t i n e n t t o t h e i r medical h i s t o r y . Often t h i s p e r t a i n s t o 
post-donation headaches and acute i l l n e s s , but i t may also r e l a t e to 
r i s k y behavior p r i o r t o the donation t h a t would have precluded the 
donation had i t been known at the time. 
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Some f r a c t i o n a t i o n companies have also i n s t i t u t e d programs to 
increase the saf e t y of the blood supply by i n s t i t u t i n g s t r i n g e n t 
screening processes f o r t h e i r donors. For example,, one plasma 
company has developed an inventory-hold program i n which the company 
c o l l e c t s a l l u n i t s of plasma t h a t have been screened as safe and 
usable f o r production and holds them f o r 3 months. I f during t h i s 
time one of the company's donors i s found t o be r e a c t i v e t o v i r a l 
screening or surrogate t e s t s , the company has the a b i l i t y t o i d e n t i f y 
and destroy a l l plasma u n i t s p r e v i o u s l y obtained from t h a t donor 
during t h i s 3-month hold period. 

This process i s used because the company's data have shown t h a t 
approximately 96 percent of i t s plasma c o l l e c t i o n s are followed by at 
le a s t one a d d i t i o n a l donation by the same donor. The inventory-hold 
program thus attempts t o i d e n t i f y unsuitable blood during the window 
period. The company also destroys a l l plasma from f i r s t - t i m e donors 
who do not r e t u r n t o make a second donation w i t h i n 3 months. 
N i n e t y - f i v e percent of the blood u n i t s t h a t t e s t p o s i t i v e f o r 
h e p a t i t i s B v i r u s (HBV), HCV, or HIV at t h i s company's f a c i l i t i e s are 
from f i r s t - t i m e donors. 

\1 Patients from mental h o s p i t a l s can donate at a blood f a c i l i t y , and 
FDA has r e c e n t l y promulgated guidance on d e f e r r i n g inmates of 
c o r r e c t i o n a l i n s t i t u t i o n s . New prisoners and those who have been 
incarcerated f o r more than 72 consecutive hours during the previous 
12 months are deferred f o r 12 months. 

\2 For example, the C a l i f o r n i a Department of Health Services found 
t h a t plasma centers, where donors were paid, had a confirmed HIV ra t e 
of 0.016 percent (16 per 100,000 u n i t s tested) while the ra t e at 
blood f a c i l i t i e s , where donors were not paid, was 0.002 percent. 
These were second-quarter 1994 data from 98 percent of a l l C a l i f o r n i a 
f a c i l i t i e s r e q u i r e d t o report HIV t e s t r e s u l t s . 

\3 See 21 C.F.R. 606.160(b)l. Blood f a c i l i t i e s must keep donor 
records t h a t contain the medical i n t e r v i e w and examination record and 
the informed-consent form. A donor consent form describes t o each 
donor t h a t h i s or her a c c e p t a b i l i t y w i l l be determined by a medical 
i n t e r v i e w , examination, and l a b o r a t o r y t e s t i n g . Donors should be 
informed of a l l the l a b o r a t o r y t e s t s t h a t are performed on samples of 
t h e i r blood and of the consequences of an unacceptable, or p o s i t i v e , 
t e s t . These include the possible d e t e c t i o n of i n f e c t i o u s agents, 
temporary or permanent d e f e r r a l , the l i s t i n g of t h e i r names i n 
d e f e r r a l r e g i s t r i e s , r e p o r t i n g t o the p u b l i c health agencies, and 
governmental i n s p e c t i o n of the r e g i s t r i e s and the donors' t e s t 
records. 

\4 Susan Leitman et a l . , " C l i n i c a l I m p l i c a t i o n s of P o s i t i v e Tests f o r 
Antibodies t o Human Immunodeficiency Virus Type-I i n Asymptomatic 
Blood Donors," New England Journal of Medicine, 321 (1989), 917-24. 

EAR AND EIR INFORMATION 
Chapter 2:1.1 

Thirteen percent of a l l e r r o r and accident reports submitted t o FDA 
i n f i s c a l year 1994 were f o r screening e r r o r s (see appendix I I ) . 
These included the f a c i l i t i e s ' not performing donor d e f e r r a l 
screening, t h e i r use of i n c o r r e c t names during a d e f e r r a l search, and 
donors' g i v i n g a medical h i s t o r y t h a t warranted but d i d not r e s u l t i n 
a d e f e r r a l . \ 5 Tables 2.2 and 2.3 provide data from EARs and our 
analysis of EIRs t h a t h i g h l i g h t the need f o r continued v i g i l a n c e i n 
the area of donor screening. 
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Table 2.2 

Screening EAR Rates by F a c i l i t y Type, 
1994\a 

Source Licensed 

UnlicensedX 
or 

t r a n s f u s i o n Plasma 
service\b center To t a l 

EAR ra t e per f a c i l i t y \ c \ 
EAR ra t e per 100,000 u n i t s 
c o l l e c t e d W d 

3.8 
9.3 

0.01 
2.1 

0.53 
2.0 

0.48 
5.6 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 

Table 2.3 

Source 

Licensed 

No. 

Screening Problems and Form 483 
Observations by F a c i l i t y Type\a 

UnlicensedW Transfusion Plasma 
b service center 

No. No. No 

Tot a l 

No 

F a c i l i t i e s 
w i t h 
problems\ 
c 

F a c i l i t i e s 
r e c e i v i n g 
Form 483 
observati 
ons 

14 of 
38 

11 of 
38 

37^ 

29 

12 of 15% 9 of 36 
83 

10 of 
83 

12 7 of 36 

25% 

19 

22 of 42^ 
52 

15 of 29 
52 

57 of 
209 

43 of 
209 

27^ 

21 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
t r a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325) . 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on in f o r m a t i o n 
contained i n the EIRs. 
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\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
t r a n s f u s i o n services, and 52 plasma centers i n our sample t h a t 
contained EIR i n f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined donor screening during i t s i n s p e c t i o n . Problems 
were those t h a t were characterized by the inspector on the i n s p e c t i o n 
re p o r t whereas Form 483 observations were problems deemed serious 
enough t o be noted on a Form 483. 

Licensed f a c i l i t i e s reported EARs f o r screening at a ra t e more than 
380 times t h a t of unlicensed f a c i l i t i e s and 7 times t h a t of plasma 
centers. Per 100,000 u n i t s c o l l e c t e d , the rates of EARs f o r 
screening at licensed f a c i l i t i e s were 4 and 5 times higher than 
unlicensed f a c i l i t i e s and plasma centers, r e s p e c t i v e l y . However, 
r e p o r t i n g problems we discuss i n chapter 5 make i t impossible t o draw 
any conclusions about these r a t e s - - t h a t i s , n e i t h e r FDA nor we can 
say whether the d i f f e r e n c e s stem from licensed f a c i l i t i e s ' having 
more e r r o r s and accidents i n donor screening or from licensed 
f a c i l i t i e s ' r e p o r t i n g t h e i r e r r o r s and accidents more r e a d i l y than 
unlicensed f a c i l i t i e s and plasma centers.\6 

I n t e r e s t i n g l y , at plasma centers, 15 percent of a l l EARs were r e l a t e d 
to donor screening i n t h a t screening was not performed but donors 
were l a t e r deferred because of HBsAg or HIV r e a c t i v i t y or a h i s t o r y 
of h e p a t i t i s . Seventy-five percent of screening e r r o r s at plasma 
centers were r e l a t e d t o computer malfunctions, suggesting a possible 
t e c h n o l o g i c a l reason f o r these problems. 

In our analysis of EIRs, we found t h a t FDA inspectors found many 
f a c i l i t i e s w i t h problems r e l a t i n g t o donor screening. I n f a c t , about 
40 percent of licensed f a c i l i t i e s and plasma centers f o r which we 
could determine t h a t donor screening was observed by the FDA 
inspector had problems i n t h i s area. S i m i l a r l y , among f a c i l i t i e s f o r 
which an EIR i n d i c a t e d an FDA review of t h i s process, 29 percent (11 
of 38 li c e n s e d f a c i l i t i e s ; 14 of 52 plasma centers) received Form 483 
observations i n donor-screening processes. We were unable t o draw 
any f i r m conclusions or comparisons from these data. Differences i n 
the l i k e l i h o o d of r e c e i v i n g an in s p e c t i o n observation may r e f l e c t 
compliance problems i n d i f f e r e n t f a c i l i t y types or inconsistencies i n 
FDA's i n s p e c t i o n c r i t e r i a f o r e s t a b l i s h i n g noncompliance among 
d i f f e r e n t f a c i l i t y types.\7 (We discuss t h i s problem f u r t h e r i n 
chapter 5 i n r e l a t i o n t o FDA's monitoring a c t i v i t i e s . ) 

\5 Appendix I I shows FDA's summary report of the actual number of 
screening EARS. I t also gives the percentage of EARs d i f f e r e n t types 
of blood f a c i l i t i e s submitted f o r each blood-banking process we 
repor t i n chapters 2-4 and the percentage of submissions as they 
r e l a t e t o the t o t a l number of EARs. 

\6 I n f i s c a l year 1994, most of the reports from plasma centers were 
submitted by one f a c i l i t y (723/856 = 84 percent). The m a j o r i t y of 
t h e i r r e p o r t s were r e l a t e d t o donor screening (206/723 = 28 percent) 
and donor d e f e r r a l (514/723 = 71 percent). However, EARs submitted 
by plasma f a c i l i t i e s i n f i s c a l year 1993 r e s u l t e d i n 48 percent of 
EARs i n the areas of donor screening and d e f e r r a l . Licensed 
f a c i l i t i e s r eported EARs i n these two areas at a much higher rat e 
than plasma centers. 

\7 The same i n t e r p r e t i v e d i f f i c u l t y holds f o r a l l the EIR data we 
present i n chapters 2-4. 

SAFETY ISSUES 
Chapter 2:1.2 
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Two areas of saf e t y t h a t are of concern regarding screening are the 
lack of a uniform questionnaire and the lack of privacy f o r donors. 

QUESTIONNAIRE 
Chapter 2:1.2.1 

The types of medical h i s t o r y questions asked and the manner i n which 
they are asked d i f f e r from f a c i l i t y t o f a c i l i t y and can a f f e c t 
donors' responses and thus, the p o t e n t i a l t h a t blood could be drawn 
from a donor who should have been deferred. Research i n d i c a t e s t h a t 
asking donors b l u n t and d i r e c t questions about drug abuse and sexual 
behavior screens out s i g n i f i c a n t l y more h i g h - r i s k donors than 
l e s s - d i r e c t questions; moreover, donors are not offended by e x p l i c i t 
questioning.\8 However, questions must be s e n s i t i v e t o d i f f e r e n t 
terminology and the perspectives t h a t respondents may have about 
h i g h - r i s k behavior. 

For example, the AABB questionnaire asks men about t h e i r past sexual 
a c t i v i t y w i t h other men without asking s p e c i f i c questions about 
homosexuality. Research has shown t h a t such questioning e l i c i t s more 
accurate responses, since some men might not consider themselves 
homosexuals although they may have had sex w i t h men. 

Other research has found t h a t asking d i r e c t o r a l questions about 
sexual behavior i s associated w i t h a s i g n i f i c a n t increase i n HIV 
d e f e r r a l s , but the study d i d not f i n d any evidence of an increase i n 
blood s a f e t y as measured by HIV seroprevalence. That i s , d i r e c t 
questioning probably r e s u l t e d i n the d e f e r r a l of a t - r i s k but 
predominately nonpositive HIV donors.\9 

C a l i f o r n i a has r e c e n t l y i n s t i t u t e d a uniform donor h i s t o r y 
questionnaire. FDA and AABB have also recommended general g u i d e l i n e s 
on questions t o be asked. However, FDA does not require t h a t a 
uniform donor questionnaire be followed although ARC uses a uniform 
questionnaire. I t i s not known how many blood f a c i l i t i e s f o l l o w the 
AABB questionnaire. 

\8 Donna J. Mayo, "Screening P o t e n t i a l Blood Donors at Risk f o r 
HIV," Transfusion, 31 (1991), 466-74. 

\9 E. Johnson et a l . , "The Impact of Direct Oral Questions on Blood 
Donor Screening f o r Human Immunodeficiency V i r u s , " Transfusion, 34 
(1994), 769-74. 

PRIVACY 
Chapter 2:1.2.2 

According t o AABB's 1994 a c c r e d i t a t i o n requirements, verbal p r i v a c y 
i s mandatory during medical h i s t o r y questioning i n order t o e l i c i t 
honest answers. However, when we v i s i t e d blood f a c i l i t i e s , we found 
t h a t some have not met t h i s requirement. Studies have i n d i c a t e d t h a t 
from 14 percent t o 30 percent of donors f e e l that screening areas 
provide inadequate p r i v a c y and t h a t 20 percent of donors would have 
given d i f f e r e n t answers had they been i n a more p r i v a t e s i t u a t i o n . \ 1 0 

Although FDA r e g u l a t i o n s do not s p e c i f i c a l l y require p r i v a t e 
i n t e r v i e w s , FDA guidance t o inspectors states t h a t " i n t e r v i e w areas 
have t o o f f e r the donor a degree of privacy so tha t the donor w i l l be 
comfortable answering the questions without fear of being 
overheard."\11 
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\10 L. S. D o l l et a l . , "Human Immunodeficiency Virus Type 
1-infected Blood Donors: Behavioral C h a r a c t e r i s t i c s and Reasons f o r 
Donation," Transfusion, 31 (1991), 704-9, and M. A. Popovsky et 
a l . , "Privacy of Donor Screening: Perception vs. R e a l i t y , " 
Transfusion, 31 supp. (1991), 67S. 

\11 See Food and Drug A d m i n i s t r a t i o n , Guide t o Inspections of Blood 
Banks (Washington, D.C: September 1994), p. 3. FDA re g u l a t i o n s do 
require t h a t a f a c i l i t y provide space f o r a p r i v a t e and accurate 
examination of i n d i v i d u a l s t o determine t h e i r s u i t a b i l i t y as blood 
donors. 

DONOR DEFERRAL 
Chapter 2:2 

Blood f a c i l i t i e s have several guidelines f o r d e f e r r i n g donors. Each 
f a c i l i t y must have a DDR t o i d e n t i f y prospective donors who have 
p r e v i o u s l y been deferred. F a c i l i t i e s screen prospective donors 
through p h y s i c a l examinations and medical h i s t o r y questioning, and 
blood f a c i l i t i e s are required t o have records a v a i l a b l e from which 
unsuitable donors may be i d e n t i f i e d . FDA prescribes several periods 
of d e f e r r a l , defined by the perceived r i s k of a p a r t i c u l a r donor's 
donating unsafe blood. (See t a b l e 2.4.) 

Table 2.4 

Four FDA-Recommended or FDA-Required 
Def e r r a l Periods and Some Reasons f o r 

Them 

Def e r r a l 
p e r i o d Reason 

8 weeks Having made a p r i o r donation of whole blood 

1 month Taking Accutane and ProscarXa 

12 months T r a v e l i n g i n areas where malaria i s endemicXb 

Coming i n t o close contact w i t h a person who has v i r a l 
h e p a t i t i s 

Paying f o r sex w i t h drugs or money 

Having sex w i t h 
--anyone who has AIDS or has had a p o s i t i v e t e s t f o r HIV 
--anyone who has ever taken i l l e g a l drugs by i n j e c t i o n 
--anyone who has taken c l o t t i n g - f a c t o r concentrates f o r a 
bleeding disorder 
--a man who has had sex w i t h another man even once since 
1977 

Having received blood or blood products 

Having been t a t t o o e d or having had body parts pierced w i t h 
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n o n s t e r i l e techniques 

Receiving a p o s i t i v e t e s t f o r s y p h i l i s or treatment f o r 
s y p h i l i s or gonorrhea 

Coming i n t o contact w i t h blood or body f l u i d s from 
i n o c u l a t i o n s through the s k i n , an open wound, nonintact 
s k i n , or mucous membranes 

Being a v i c t i m of rape 

Permanent Using TegisonXc 

Having had v i r a l h e p a t i t i s a f t e r age 11 

Receiving c l o t t i n g - f a c t o r concentrate f o r a bleeding 
disorder or human p i t u i t a r y growth hormone\d 

Having c l i n i c a l or l a b o r a t o r y evidence of AIDS or HIV 

Being a man who has had sex w i t h another man even once 
since 1977 

Being an intravenous drug user 

Testing p o s i t i v e f o r h e p a t i t i s B or C, HIV, or HTLV\e 

S e l l i n g sex f o r money or drugs since 1977 

\a Accutane, a drug prescribed f o r the treatment of acne, has been 
shown t o cause developmental malformations i n c h i l d r e n . When 
transfused through blood t o a pregnant woman, i t may increase r i s k s 
t o the developing f e t u s . Proscar, prescribed f o r the treatment of 
enlarged p r o s t a t e glands, has been shown to cause developmental 
malformations i n male o f f s p r i n g . 

\b D e f e r r a l i s f o r 3 years i f the donor has had malaria and has since 
been asymptomatic or was an immigrant, refugee, or c i t i z e n of an area 
where malaria i s endemic. Donations t o be used f o r preparing plasma, 
plasma components, or d e r i v a t i v e s devoid of i n t a c t red blood c e l l s 
are not recommended f o r d e f e r r a l because the m a l a r i a l p a r a s i t e i s 
found only i n c e l l u l a r components. 

\c Tegison i s used t o t r e a t severe p s o r i a s i s but i s not t o be used 
during pregnancy because major f e t a l abnormalities have been 
reported. Because of t h i s and the p o s s i b i l i t y t h a t Tegison may 
remain i n the blood f o r long periods, FDA has recommended permanent 
d e f e r r a l of donors who take t h i s drug. 

\d P i t u i t a r y - d e r i v e d human growth hormone i s used i n the long-term 
treatment of c h i l d r e n who f a i l t o grow because they secrete normal 
growth hormones inadequately. Some of i t s r e c i p i e n t s , however, have 
been reported t o have Creutzfeldt-Jakob disease, and animal studies 
suggest t h a t t h i s disease may be t r a n s m i t t e d through blood. FDA has 
recommended permanent d e f e r r a l of persons who have received 
i n j e c t i o n s of p i t u i t a r y - d e r i v e d human growth hormone, although 
d e f e r r a l i s not necessary f o r those who have received recombinant 
human growth hormone, because t h i s product i s manufactured w i t h DNA 
technology. 

\e Blood f a c i l i t i e s must t e s t prospective donors f o r h e p a t i t i s B 
(both surface antigen and core) , h e p a t i t i s C, HIV, and HTLV. Source 
plasma centers must t e s t f o r h e p a t i t i s B (surface antigen) , HCV, and 
HIV but not h e p a t i t i s B (core) or HTLV. FDA has o u t l i n e d procedures 
( s p e c i f i c "confirmatory" t e s t s ) through which a donor's d e f e r r a l f o r 
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h e p a t i t i s B and C and HIV (but not HTLV) can be l i f t e d (known as 
re- e n t r y a l g o r i t h m s ) . Blood f a c i l i t i e s may use these procedures when 
they can determine t h a t the o r i g i n a l p o s i t i v e t e s t r e s u l t s were 
" f a l s e p o s i t i v e s , " meaning t h a t the donor a c t u a l l y d i d not have v i r a l 
i n f e c t i o n s . 

The FDA Guide t o Inspections of Blood Banks notes t h a t "records must 
be maintained t o prevent the d i s t r i b u t i o n of subsequent u n i t s of 
blood drawn from unsuitable donors."\12 

Federal r e g u l a t i o n s also require blood f a c i l i t i e s to maintain records 
of permanent and temporary d e f e r r a l s and the reasons f o r them. 
Source plasma centers must also e s t a b l i s h a system t o i d e n t i f y donor 
p a r t i c i p a t i o n i n other plasmapheresis programs i n the surrounding 
area, i n order t o ensure t h a t i n d i v i d u a l plasma c o l l e c t i o n s do not 
exceed recommended volumes. 

Some blood f a c i l i t i e s , such as ARC, combine t h e i r l o c a l r e g i s t r i e s 
i n t o wider ones.\13 Data from 1993 show tha t ARC'S DDR comprised some 
300,000 e n t r i e s . I f a l l ARC DDRs were c o l l a t e d i n t o one f i l e , 
n a t i o n a l and l o c a l , i t s r e g i s t r y would contain approximately 1.6 
m i l l i o n e n t r i e s . Adding non-ARC f a c i l i t i e s t o t h i s l i s t would r a i s e 
t h i s number t o approximately 3 m i l l i o n e n t r i e s , representing about 1 
percent of the U.S. population.\14 

These numbers are one reason why some have suggested t h a t a n a t i o n a l 
DDR would be cumbersome t o develop, v a l i d a t e , and maintain. 

\12 Food and Drug A d m i n i s t r a t i o n , Guide to Inspections of Blood 
Banks, p. 2. 

\13 ARC c o l l e c t s approximately 45 percent of a l l blood c o l l e c t e d i n 
the United States. C a l i f o r n i a has a statewide DDR. United Blood 
Services' (UBS) f a c i l i t i e s , which annually c o l l e c t some 700,000 u n i t s 
of blood, or about 6 percent of the n a t i o n a l t o t a l , have t h e i r own 
r e g i s t r y t h a t serves communities i n 19 sta t e s . Source plasma centers 
have a n a t i o n a l DDR t h a t i s checked f o r f i r s t - t i m e but not repeat 
donors. 

\14 W i l l i a m Sherwood, "Donor De f e r r a l R e g i s t r i e s , " i n Morris 
Blajchman (ed.). Transfusion Medicine Reviews, 7:2 ( A p r i l 1993), 
121-28. 

EAR AND EIR INFORMATION 
Chapter 2:2.1 

Errors and accidents r e l a t e d t o such issues as donors being 
i n c o r r e c t l y i d e n t i f i e d , deleted, or missing from d e f e r r a l l i s t s 
accounted f o r 8 percent of a l l EARs i n f i s c a l year 1994 (see appendix 
I I ) . Tables 2.5 and 2.6 o u t l i n e EARs reported by d i f f e r e n t types of 
blood f a c i l i t i e s and data from our analysis of EIRs. 

Table 2.5 

Defe r r a l EAR Rates by F a c i l i t y Type, 
1994\a 

UnlicensedX 
or 

t r a n s f u s i o n Plasma 
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Source Licensed serviceXb center T o t a l 

EAR ra t e per f a c i l i t y \ c 
EAR r a t e per 100,000 u n i t s 
c o l l e c t e d or transfused\d 

1.26 
3.1 

0.001 
0.2 

1.1 
4 . 3 

0. 30 
3.5 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 

Table 2.6 

Source 

F a c i l i t i e s 
w i t h 
problems\ 
c 

F a c i l i t i e s 
r e c e i v i n g 
Form 4 83 
obs e r v a t i 
ons 

De f e r r a l Problems and Form 483 
Observations by F a c i l i t y Type, 1994\a 

Licensed 
UnlicensedW Transfusion Plasma 

b service center 

No. 

15 of 
41 

10 of 
41 

37^ 

No. 

8 of 49 161 

No. 

0 of 27 

24 6 of 49 12 0 of 27 

No S 

23 of 47^ 
49 

20 of 41 
49 

To t a l 

No 

46 of 
166 

36 of 
166 

28% 

22 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
t r a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325) . 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on in f o r m a t i o n 
contained i n the EIRs. 

\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
t r a n s f u s i o n services, and 52 plasma centers i n our sample th a t 
contained EIR i n f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined donor d e f e r r a l during i t s i n s p e c t i o n . Problems 
were those t h a t were characterized by the inspector on the i n s p e c t i o n 
r e p o r t whereas Form 4 83 observations were those problems deemed 
serious enough t o be denoted on a Form 483. 

Licensed f a c i l i t i e s reported d e f e r r a l EARs at a rate t h a t was about 
equal t o t h a t of plasma centers but more than 1,000 times t h a t of 
unlicensed f a c i l i t i e s . Their rates per 100,000 u n i t s c o l l e c t e d were 
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about equal but 15 and 20 times higher, r e s p e c t i v e l y , than the r a t e 
f o r unlicensed f a c i l i t i e s . I n t e r e s t i n g l y , 21 percent of a l l EARs 
reported by plasma centers r e l a t e d t o missing or i n c o r r e c t l y 
i d e n t i f i e d donors on the d e f e r r a l l i s t who were l a t e r deferred 
because of HBsAg or HIV r e a c t i v i t y or a h i s t o r y of h e p a t i t i s . 
Combined w i t h the screening data, 36 percent of plasma center EARs 
were associated w i t h inadequate screening or d e f e r r a l of donors who 
were l a t e r deferred f o r HBsAg or HIV r e a c t i v i t y . \ 1 5 

Our analyses of screening and d e f e r r a l EIRs and Form 483s proved 
s i m i l a r i n t h a t the f a c i l i t i e s most l i k e l y t o have had problems found 
during an FDA i n s p e c t i o n and t o have received Form 483 observations 
were l i c e n s e d f a c i l i t i e s and plasma centers. Furthermore, our 
analysis of EIRs m i r r o r s FDA's inf o r m a t i o n on EAR submissions i n t h a t 
plasma centers seem e s p e c i a l l y vulnerable t o problems i n t h i s area. 

\15 I n f i s c a l year 1994, most of the reports from plasma centers were 
submitted by one f a c i l i t y (723/856 = 84 percent). The m a j o r i t y of 
t h e i r r e p o r t s were r e l a t e d t o donor screening (206/723 = 28 percent) 
and donor d e f e r r a l (514/723 = 71 percent). However, EARs submitted 
by plasma f a c i l i t i e s i n f i s c a l year 1993 r e s u l t e d i n 48 percent of 
EARs i n the areas of donor screening and d e f e r r a l . Licensed 
f a c i l i t i e s reported EARs i n these two areas at a much higher r a t e 
than plasma centers. 

SAFETY ISSUES 
Chapter 2:2.2 

Three areas of s a f e t y t h a t are of concern regarding donor d e f e r r a l 
are the t i m i n g of donor d e f e r r a l r e g i s t r y checks, lack of 
computerization f o r these r e g i s t r i e s , and va r i e d p r a c t i c e s f o r donor 
d e f e r r a l n o t i f i c a t i o n . 

DDR CHECKS 
Chapter 2:2.2.1 

Blood f a c i l i t i e s are not required t o query t h e i r donor d e f e r r a l 
r e g i s t r i e s before accepting blood from a donor. This i s a speci a l 
problem at mobile s i t e s , from which blood i s t y p i c a l l y shipped t o the 
main f a c i l i t y where DDR checking occurs a f t e r i t has been c o l l e c t e d . 
The representatives of blood f a c i l i t i e s whom we interviewed c i t e d two 
reasons f o r t h i s p r a c t i c e : (1) mobile s i t e s customarily have no 
computer hookup t o the c e n t r a l r e g i s t r y and (2) many computerized 
r e g i s t r i e s do not allow blood from a donor who i s i n the d e f e r r a l 
system t o be shipped t o h o s p i t a l s , g i v i n g the c o l l e c t i o n f a c i l i t i e s 
confidence t h a t unsuitable blood w i l l not leave the c e n t r a l blood 
f a c i l i t y . 

Such confidence may be misplaced, however, 
"flagged" c o r r e c t l y and unsafe blood passe 
f a c i l i t y . Indeed, some blood f a c i l i t i e s u 
th a t t h e i r mobile s i t e s can access a main 
before blood i s c o l l e c t e d . However, some 
computerized DDRs or cannot a f f o r d the por 
Nevertheless, such p r a c t i c e s may needlessl 
to a blood c o l l e c t i o n procedure and incur 
f a c i l i t y i f v i r a l t e s t i n g i s performed on 

i f donors are not 
s undetected from the blood 
se p o r t a b l e computers so 
computerized DDR r e g i s t r y 

f a c i l i t i e s do not have 
t a b l e systems, 
y subject deferred donors 
needless costs t o the blood 
such u n i t s . 

MANUAL DDRS 
Chapter 2 :2 .2 .2 
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Regarding the lack of computerization, we found t h a t DDRs are 
sometimes compilations of alphabetized index cards s i m i l a r t o those 
of a t r a d i t i o n a l l i b r a r y card catalog. The p o t e n t i a l f o r e r r o r i s 
enhanced i n t h i s type of system. I n f a c t , during one of our v i s i t s , 
a blood f a c i l i t y r e p r e s e n t a t i v e found i t very d i f f i c u l t t o locate a 
known donor d e f e r r a l card because the cards had been used but not 
placed back i n a l p h a b e t i c a l order. Such problems open up the 
p o s s i b i l i t y t h a t a deferred donor's blood would be c o l l e c t e d . 

DONOR DEFERRAL 
NOTIFICATION 

Chapter 2:2.2.3 

When donors have been n o t i f i e d t h a t they have been deferred, they are 
us u a l l y t o l d the reasons f o r the d e f e r r a l and whether a confirmatory 
t e s t based on p o s i t i v e v i r a l marker r e s u l t s was performed. However, 
the i n f o r m a t i o n t h a t blood f a c i l i t i e s o f f e r d i f f e r s from one f a c i l i t y 
t o another. Moreover, FDA has recommendations i n i t s memoranda only 
on n o t i f y i n g donors who t e s t p o s i t i v e f o r HIV. FDA memoranda on 
h e p a t i t i s B and C do not include language recommending such 
n o t i f i c a t i o n . While many f a c i l i t i e s n o t i f y deferred donors f o r 
e t h i c a l and p u b l i c h e a l t h reasons, some do not. Those t h a t do not 
ra i s e the r i s k t h a t donors of unsuitable blood w i l l unknowingly 
continue t o donate blood or transmit a disease w i t h i n the community. 

COLLECTION AND PROCESSING 
Chapter 2:3 

The normal u n i t of blood t h a t i s drawn i s 415 t o 495 m i l l i l i t e r s i n 
volume (about 1 p i n t ) . Units containing a lower volume of red blood 
c e l l s can be transfused i f they are pro p e r l y prepared w i t h 
anticoagulant, but other blood components cannot be made from them. 
Federal r e g u l a t i o n s r e q u i r e blood f a c i l i t i e s t o c o l l e c t t h i s blood i n 
s t e r i l e containers and t o include i t i n l a b o r a t o r y t e s t i n g . 
A d d i t i o n a l l y , they are required t o prepare a donor's skin where the 
blood i s t o be drawn i n a way t h a t maximally ensures the container's 
s t e r i l i t y , and they must i d e n t i f y each u n i t of blood by i t s donor. 

Every u n i t of blood and plasma i s also t o be r e f r i g e r a t e d unless the 
product i s t o be used as a source of p l a t e l e t s . For source plasma, 
r e g u l a t i o n s r e q u i r e t h a t the plasma i s t o be removed and the c e l l s 
returned t o the donor by s t e r i l e and aseptic means. 

EAR AND EIR INFORMATION 
Chapter 2:3.1 

The EARs suggest t h a t reported e r r o r s and accidents i n c o l l e c t i o n and 
processing are ra r e . This would include such issues as b a c t e r i a l 
contamination, blood being drawn i n t o outdated bags, and i n c o r r e c t 
p r e p a r a t i o n of components. For f i s c a l year 1994, blood c o l l e c t i o n 
and processing accounted f o r only 3 percent (362 of 11,292) of EARs 
submitted by licensed and unlicensed blood f a c i l i t i e s , t r a n s f u s i o n 
services, and plasma centers. (See appendix I I . ) Tables 2.7 and 2.8 
o u t l i n e EARs reported by d i f f e r e n t types of blood f a c i l i t i e s and data 
from our analysis of EIRs. 

Table 2.7 

C o l l e c t i o n and Processing EAR Rates by 
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F a c i l i t y Type, 1994\a 

UnlicensedX 
or 

t r a n s f u s i o n Plasma 
Source Licensed serviceXb center T o t a l 

EAR ra t e per f a c i l i t y X c X 
EAR ra t e per 100,000 u n i t s 
c o l l e c t e d or transfusedXd 

1.1 
2.7 

0.004 
0.71 

0.02 
0.07 

0. 12 
1. 39 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 

Table 2.8 

C o l l e c t i o n and Processing Problems and 
Form 483 Observations by F a c i l i t y Type, 

1994\a 

Source 

F a c i l i t i e s 
w i t h 
problems\ 
c 

F a c i l i t i e s 
r e c e i v i n g 
Form 483 
obse r v a t i 
ons 

Licensed 
UnlicensedW Transfusion Plasma 

b service center T o t a l 

No. 

13 of 
38 

12 of 
38 

34% 

No. 

11 of 
95 

32 9 of 95 

12% 

10 

No. % 

16 of 36% 
45 

11 of 24 
45 

No 

18 of 
51 

12 of 
51 

35% 

24 

No 

58 of 
229 

44 of 
229 

% 

25% 

19 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
t r a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325) . 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on in f o r m a t i o n 
contained i n the EIRs. 

\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
t r a n s f u s i o n services, and 52 plasma centers i n our sample th a t 
contained EIR i n f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined c o l l e c t i o n and processing during i t s i n s p e c t i o n . 
Problems were those t h a t were characterized by the inspector on the 
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i n s p e c t i o n r e p o r t whereas Form 483 observations were problems deemed 
serious enough t o be noted on a Form 483. 

As w i t h screening and d e f e r r a l data, our analysis of EAR data found 
t h a t l i c e n s e d f a c i l i t i e s reported c o l l e c t i o n and processing EARs at 
much higher rates than unlicensed f a c i l i t i e s . Also, even though 
c o l l e c t i o n and processing EARs made up only a small percentage of the 
t o t a l EARs reported t o FDA, our analysis of EIRs found t h a t 25 
percent of the f a c i l i t i e s i n our sample f o r which we could determine 
t h a t c o l l e c t i o n and processing were observed by the FDA inspector had 
problems, while 19 percent had Form 483 observations. Thus, even 
though few EARs are submitted, FDA inspectors r e g u l a r l y f i n d problems 
serious enough t o warrant a Form 483.\16 

\16 There are, of course, many s i t u a t i o n s t h a t could warrant a Form 
483 observation t h a t may not be required t o be reported as an e r r o r 
or accident. Nevertheless, our analysis of EIRs suggests t h a t FDA 
r e g u l a r l y f i n d s problems i n c o l l e c t i o n and processing procedures. 

SAFETY ISSUES 
Chapter 2:3.2 

Below we summarize b a c t e r i a l contamination, the saf e t y issue t h a t we 
i d e n t i f i e d i n the area of c o l l e c t i o n processes. 

BACTERIAL CONTAMINATION 
Chapter 2:3.2.1 

B a c t e r i a l contamination i s a serious concern, even though disposable 
p l a s t i c containers and closed systems f o r blood c o l l e c t i o n have been 
used f o r many years, improving the aseptic preparation of blood and 
blood components. Data the Canadian Red Cross c o l l e c t e d f o r 1987-91 
i n d i c a t e p o s i t i v e b a c t e r i a l c u l t u r e s i n approximately 0.4 percent (or 
1 i n 250) of a l l u n i t s of blood.\17 

The incidence of b a c t e r i a l contamination increases when p a t i e n t s 
receive p l a t e l e t t r a n s f u s i o n s , because these are of t e n concentrated 
from pools of 5 to 10 d i f f e r e n t donors and stored at room 
temperature. I n the Canadian data, the r i s k of t r a n s f u s i n g 
b a c t e r i a l l y contaminated u n i t s i n t o such p a t i e n t s rose t o 
approximately 2 percent (1 i n 50). Some have pointed out t h a t i f 
only 5 percent of those b a c t e r i a l l y contaminated u n i t s could cause a 
s i g n i f i c a n t r e a c t i o n , 1 i n 1,000 r e c i p i e n t s of pooled p l a t e l e t s would 
be exposed t o s e p t i c reactions.\18 Recognizing t h i s problem, blood 
f a c i l i t i e s are i n c r e a s i n g l y using single-donor p l a t e l e t preparations 
i n place of pooled p l a t e l e t s because they are thought t o o f f e r less 
r i s k of contamination. However, there are few data t o support a 
conclusion t h a t the s i n g l e donor preparations o f f e r a s i g n i f i c a n t 
r eduction i n the r i s k of b a c t e r i a l contamination. 

During the past decade, the number of b a c t e r i a l sepsis episodes (one 
i n which t o x i n s from b a c t e r i a are spread) associated w i t h the use of 
blood components has r i s e n d r a m a t i c a l l y . The increase m i r r o r s the 
increase i n the use of p l a t e l e t concentrate t r a n s f u s i o n s , but 
reactions t o b a c t e r i a l l y contaminated red c e l l s have also been 
reported. Most of the increase i n s e p t i c episodes stems from the 
room temperature required f o r s t o r i n g p l a t e l e t concentrates. Twenty 
to 24 degrees Celsius i s i d e a l f o r p l a t e l e t v i a b i l i t y and f u n c t i o n , 
but i t f a c i l i t a t e s b a c t e r i a l p r o l i f e r a t i o n , as does prolonged 
storage.\19 

33 of 109 5/20/99 1:05 PM 



http://frwebgate.access.gpo.gov/cg...txt&directory=/diskb/wais/data/gao 

With regard t o red c e l l s , s e p t i c episodes are most l i k e l y associated 
w i t h b a c t e r i a t h a t can p r o l i f e r a t e at the recommended r e f r i g e r a t i o n 
temperature of 4 degrees Celsius. I n f a c t , one r i s k estimate of 
i n f e c t i o u s complications from blood t r a n s f u s i o n s points t o b a c t e r i a 
as the leading cause of death, compared to viruses, p a r a s i t e s , 
hemolytic r e a c t i o n s , lung disease, and anaphylaxis.\20 

Yet another s a f e t y concern i s t h a t i t has been postulated t h a t a 
small core of sk i n can enter the needle--and, thus, the blood--at the 
time of donation. A v a i l a b l e data appear to i n d i c a t e t h a t the vast 
m a j o r i t y of b a c t e r i a i s o l a t e d from p l a t e l e t concentrates come from 
t h i s source.\21 

Data also suggest an increasing number of f a t a l i t i e s associated w i t h 
b a c t e r i a l contamination (which i s o f t e n a r e s u l t of improper 
c o l l e c t i o n and processing of blood products). I n 1975, FDA 
estab l i s h e d a r e g i s t r y t o compile i n f o r m a t i o n on 
tran s f u s i o n - a s s o c i a t e d deaths. From 1976 t o 1978, 4 percent of such 
deaths were a t t r i b u t e d t o b a c t e r i a l contamination, a f i g u r e t h a t rose 
to 10 percent i n 1986-88. 

\17 According t o FDA, Canadian standards f o r blood c o l l e c t i o n and 
processing d i f f e r from U.S. standards. B a c t e r i a l contamination i s 
seen as a problem by most experts i n the f i e l d of blood safety. 

\18 M. Blajchman and A. A l i , "Bacteria i n the Blood Supply: An 
Overlooked Issue i n Transfusion Medicine," i n S. J. Nance (ed.), 
Blood Safety: Current Challenges (Bethesda, Md. : American 
Association of Blood Banks, 1992). 

\19 M. Goldman and M. A. Blajchman, "Blood Product-Associated 
B a c t e r i a l Sepsis," Transfusion Medicine Review, 5 (1991), 73-83. 

\20 R. Dodd, "Adverse Consequences of Blood Transfusion: 
Q u a n t i t a t i v e Risk Estimates," i n S. T. Nance, Blood Supply: Risks, 
Perceptions, and Prospects f o r the Future (Bethesda, Md: American 
Association of Blood Banks, 1994). 

\21 Blajchman and A l i , pp. 220-21. 

CORRECTIVE MEASURES 
Chapter 2:3.3 

Measures t h a t might e l i m i n a t e transfusion-associated b a c t e r i a l sepsis 
include improving or i n s t i t u t i n g q u a l i t y - c o n t r o l programs, extending 
donor screening, modifying blood c o l l e c t i n g and processing 
techniques, shortening blood-component storage times, t e s t i n g , and 
removing or e l i m i n a t i n g the b a c t e r i a . 

I n an attempt at q u a l i t y c o n t r o l , some blood f a c i l i t i e s ( i n c l u d i n g 
a l l ARC f a c i l i t i e s ) ask screening questions (such as recent dental 
and medical procedures) t o determine whether a prospective donor's 
blood may be contaminated w i t h b a c t e r i a . However, others have 
pointed out t h a t even a 3-day d e f e r r a l f o r such events would lose 
many p o t e n t i a l , healthy donors. 

Most organisms introduced i n t o p l a t e l e t concentrate u n i t s show a 
growth lag of about 1-2 days, followed by ra p i d p r o l i f e r a t i o n . This 
suggests t h a t w i t h longer storage times, the frequency of s i g n i f i c a n t 
l e v e l s of b a c t e r i a would increase. However, the r e s u l t s of 
b a c t e r i o l o g i c surveys examining t h i s e f f e c t of storage time and 
b a c t e r i a l contamination are inconsistent.\22 
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B a c t e r i a l t e s t i n g would help catch contaminated blood u n i t s , but 
t r a d i t i o n a l c u l t u r e techniques o f t e n require incubation periods of 
several days and f a l s e - p o s i t i v e and false-negative r e s u l t s are o f t e n 
a problem. With t h i s i n mind, researchers are developing more r a p i d 
and r e l i a b l e d e t e c t i o n techniques. A d d i t i o n a l l y , recent studies have 
i n d i c a t e d t h a t b a c t e r i a can be f i l t e r e d from blood by removing white 
c e l l s . 

\22 Goldman and Blajchman, pp. 72-83. 

TESTING 
============================================================ chapter 3 

Testing blood i s the t h i r d layer of safety. Routine t e s t i n g helps 
ensure t h a t the r i g h t blood type i s transfused. V i r a l t e s t i n g and 
i n a c t i v a t i o n procedures help ensure t h a t transfused u n i t s of blood 
carry no v i r u s e s . As we repo r t i n Blood Supply: 
Transfusion-Associated Risks, the r i s k s of v i r a l and n o n v i r a l 
complications from blood t r a n s f u s i o n s are q u i t e small i n r e l a t i o n s h i p 
t o r i s k s from other l i f e a c t i v i t i e s . \ 1 

I n r o u t i n e t e s t i n g , both blood f a c i l i t i e s and h o s p i t a l t r a n s f u s i o n 
services make blood-typing e r r o r s t h a t can be f a t a l . We found 
several problems i n v i r a l t e s t i n g , too ( a l l discussed i n t h i s 
c hapter): improvements i n t e s t i n g t o close the window peri o d w i l l be 
i n c r e a s i n g l y c o s t l y w i t h fewer cases of p o s i t i v e u n i t s being caught; 
lack of a requirement t o t e s t autologous u n i t s f o r v i r a l markers 
could lead t o the t r a n s f u s i o n of i n f e c t e d blood; lack of confirmatory 
t e s t i n g of repeatedly r e a c t i v e blood u n i t s could hamper a blood 
f a c i l i t y ' s a b i l i t y t o communicate s p e c i f i c i n f o r m a t i o n to i m p l i c a t e d 
donors; lack of lookback procedures 'for viruses other than HIV could 
mean t h a t r e c i p i e n t s of i n f e c t e d u n i t s might not be informed, 
r e s u l t i n g i n t h e i r f a i l u r e t o seek treatment. 

Further, divergent s t r a i n s of viruses t h a t blood f a c i l i t i e s do not 
t e s t f o r are r a r e l y found i n the United States, although some cases 
have r e c e n t l y a r i s e n . However, the v i r a l t e s t s c u r r e n t l y i n use have 
d i f f e r e n t l e v e l s of s e n s i t i v i t y and, thus, do not catch a l l blood 
u n i t s t h a t are p o s i t i v e f o r v i r a l markers. V i r a l i n a c t i v a t i o n 
procedures t h a t are used i n plasma f r a c t i o n a t i o n r a r e l y remove 
nonenveloped viruses (such as h e p a t i t i s A and p a r v o v i r u s ) . Plasma 
manufacturers do not always employ i n a c t i v a t i o n procedures f o r every 
plasma product. And emerging viruses t h a t are not being t e s t e d f o r 
could a f f e c t the U.S. blood supply and p u b l i c h e a l t h . 

\1 U.S. General Accounting O f f i c e , Blood Supply: 
Transfusion-Associated Risks, GAO/PEMD-97-2 (Washington, D.C.: 
1997). 

ROUTINE TESTING 
Chapter 3:1 

Federal r e g u l a t i o n s r e q u i r e blood f a c i l i t i e s t o t e s t each u n i t of 
blood they c o l l e c t t o determine the donor's blood type w i t h i n the ABO 
system. Discovered i n 1900, t h i s system remains the most widely 
known. Next t o i t i n importance i s the Rh system, which designates a 
person's blood as being e i t h e r "Rh p o s i t i v e " or "Rh negative." Among 
the many other blood t y p i n g systems, the ABO and Rh groups are the 

35 of 109 5/20/99 1:05 PM 



http://fnvebgate. access. gpo.gov/cg...txt&diiectory=/diskb/wais/data/gao 

most f a m i l i a r and the most important i n determining which blood can 
be transfused t o which p a t i e n t s . 

Type t e s t i n g i s required also f o r blood from which plasma i s 
recovered but not f o r source plasma. A d d i t i o n a l l y , AABB standards 
s t i p u l a t e t h a t a donor's previous ABO and Rh record not be used t o 
i d e n t i f y h i s or her blood type i n subsequent donations. This means 
th a t when discrepancies a r i s e , t y p i n g i s to be determined by 
a d d i t i o n a l d i r e c t t e s t i n g . 

EAR AND EIR INFORMATION 
Chapter 3:1.1 

Tables 3.1 and 3.2 summarize our EAR and EIR in f o r m a t i o n f o r such ABO 
blood t y p i n g issues as m i s i n t e r p r e t e d t e s t r e s u l t s , i n c o r r e c t t e s t 
procedures, and products being released p r i o r t o t e s t i n g . The EAR 
data show t h a t r o u t i n e t e s t i n g represents 5.7 percent (646 of 11,292) 
of a l l EARs reported t o FDA (see appendix I I ) . 

Table 3.1 

Routine Testing EAR Rates by F a c i l i t y 
Type, 1994\a 

UnlicensedX 
or 

t r a n s f u s i o n 
Source Licensed serviceXb 

Plasma 
center T o t a l 

EAR ra t e per f a c i l i t y \ c 
EAR r a t e per 100,000 u n i t s 
c o l l e c t e d or transfusedXd 

1 
4 . 8 

0.01 
2 . 2 

0.21 
2 . 5 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an' unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 

Table 3.2 

Routine Testing Problems and Form 483 
Observations by F a c i l i t y Type, 1994\a 

Source 

Licensed 

No. s, 

Transfusion Plasma 
UnlicensedXb service center 

No. No. No. 

To t a l 

No. % 
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F a c i l i t i e s 2 of 9% 1 of 19 5.3 6 of 54 11% 0 of 3 0 9 of 98 9% 
w i t h 22 % 
problems\ 
c 

F a c i l i t i e s 2 of 9 1 of 19 5 3 of 54 6 0 of 3 0 6 of 98 6 
re c e i v i n g 22 
Form 4 83 
obs e r v a t i 
ons 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
t r a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325) . 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on i n f o r m a t i o n 
contained i n the EIRs. 

\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
t r a n s f u s i o n services, and 52 plasma centers i n our sample th a t 
contained EIR i n f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined r o u t i n e t e s t i n g during i t s i n s p e c t i o n . Problems 
were those t h a t were characterized by the inspector on the i n s p e c t i o n 
re p o r t whereas Form 483 observations were problems deemed serious 
enough t o be denoted on a Form 483. 

Licensed f a c i l i t i e s reported r o u t i n e t e s t i n g EARs at a ra t e more than 
100 times t h a t of unlicensed f a c i l i t i e s . (Plasma centers do not 
conduct r o u t i n e t e s t i n g . ) But the EAR rate f o r licensed f a c i l i t i e s 
per 100,000 blood u n i t s c o l l e c t e d was only 2 times greater than the 
rat e f o r unlicensed f a c i l i t i e s . I n our analysis of EIRs, we found 
t h a t FDA inspectors found occasional problems i n r o u t i n e t e s t i n g 
procedures and made few Form 483 observations i n t h i s area. 

SAFETY ISSUES 
Chapter 3:1.2 

We describe below the issue of blood t y p i n g , a sa f e t y concern i n the 
area of r o u t i n e t e s t i n g processes. 

BLOOD TYPING 
Chapter 3:1.2.1 

Routine t e s t i n g does not appear t o have any inherent weaknesses 
provided t h a t blood t y p i n g i s done pr o p e r l y and t h a t c o r r e c t l y typed 
u n i t s are transfused t o the intended p a t i e n t . The frequency of 
er r o r s i s low; however, the consequences of e r r o r can be serious. 

A study of e r r o r s reported i n New York State i n 1990-91 found 104 
erroneous red c e l l t r a n s f u s i o n s out of 1,784,641 (0.006.percent), 54 
of which were r e l a t e d t o ABO i n c o m p a t i b i l i t y . \ 2 Most of the 50 other 
e r r o r s were r e l a t e d t o the t r a n s f u s i o n of an i n c o r r e c t ABO blood type 
t h a t was f o r t u i t o u s l y compatible w i t h the r e c i p i e n t ' s blood type or 
to the t r a n s f u s i o n of ABO-incompatible fresh-frozen plasma. 

F i f t y - e i g h t percent, or 61, of the 104 erroneous t r a n s f u s i o n s were 
s o l e l y the r e s u l t of e r r o r s outside the blood f a c i l i t y . The m a j o r i t y 
were caused by the person administering the t r a n s f u s i o n f a i l i n g t o 
v e r i f y the i d e n t i t y of the r e c i p i e n t of the blood u n i t . Nearly 25 
percent, or 25 i n c i d e n t s , were a t t r i b u t a b l e t o the blood f a c i l i t y ; 17 
percent, or 18 i n c i d e n t s , t o both the blood bank and h o s p i t a l 
service. The authors of the New York study c a l c u l a t e d t h a t the 
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incidence r a t e of ABO-incompatible e r r o r s was 0.003 percent, or 1 i n 
every 33,000 t r a n s f u s i o n s . They also concluded t h a t 3 p a t i e n t s died 
from acute t r a n s f u s i o n reactions, f o r a death rat e of 1 per 600,000 
red c e l l t r a n s f u s i o n s . 

Although the e r r o r of t r a n s f u s i n g ABO-incompatible u n i t s can lead t o 
serious complications f o r p a t i e n t s , such e r r o r occurs most o f t e n at 
the h o s p i t a l r a t h e r them stemming from the m i s a p p l i c a t i o n of 
reg u l a t i o n s or procedures at the blood f a c i l i t i e s . However, the New 
York study o u t l i n e d b l o o d - f a c i l i t y release, c l e r i c a l , and t e c h n i c a l 
e r r o r s t h a t accounted f o r one f o u r t h of a l l e r r o r s i n the study. No 
data are a v a i l a b l e t h a t would allow us to assess the magnitude of 
t h i s problem on a n a t i o n a l scale. 

\2 This i s important because t r a n s f u s i n g ABO-incompatible blood i s a 
major n o n i n f e c t i o u s r i s k . J. Linden, B. Paul, and K. P. 
Dressier, "A Report of 104 Transfusion Errors i n New York State," 
Transfusion, 32 (1992), 601-6. 

VIRAL TESTING 
Chapter 3:2 

V i r a l t e s t i n g has received the most a t t e n t i o n i n terms of the saf e t y 
of the nation's blood supply. Many people perceive t h i s t o be the 
"l a y e r " at which most of the unsafe blood can be caught i f i t has 
worked i t s way through screening, d e f e r r a l , and c o l l e c t i o n . \ 3 

As r e c e n t l y as 1984, blood f a c i l i t i e s had t o t e s t blood only f o r HBV 
antigen and s y p h i l i s . Since then, f u r t h e r t e s t s have been p r o t e c t i n g 
the nation's blood supply from i n f e c t i o u s diseases. Blood f a c i l i t i e s 
p r e s e n t l y conduct seven such t e s t s f o r viruses: h e p a t i t i s B (core 
antibody), h e p a t i t i s B (surface a n t i g e n ) , h e p a t i t i s C antibody, HIV-1 
and HIV-2 (antibody), HIV-1 (antigen), HTLV-I and HTLV-II, and 
s y p h i l i s . \ 4 

FDA has licensed a new HIV-1 t e s t t o detect the p24 antigen, a 
p r o t e i n t h a t i s pa r t of the v i r u s i t s e l f , r a t h e r than merely the 
vi r u s ' s a n t i b o d i e s . Because i t detects i n f e c t i o n s before the HIV 
antibody t e s t s , i t w i l l close the window peri o d from approximately 
22-25 days t o about 16-19 days. I t i s pr o j e c t e d to prevent up to 25 
percent of the window-period cases, or about 5 t o 10 cases, of 
t r a n s f u s i o n - t r a n s m i t t e d HIV i n f e c t i o n per year. FDA recommended t h a t 
blood f a c i l i t i e s begin using t h i s t e s t by June 14, 1996. 

FDA's p r o t o c o l s f o r v i r a l t e s t i n g s t i p u l a t e t h a t i f the i n i t i a l t e s t 
f o r viruses i s r e a c t i v e , then two d u p l i c a t e t e s t s should be made t o 
determine whether the blood u n i t has antibodies t o a p a r t i c u l a r 
v i r u s . I f e i t h e r d u p l i c a t e t e s t i s also r e a c t i v e , the blood 
f a c i l i t i e s may perform a more s p e c i f i c , confirmatory t e s t t o 
determine whether the r e a c t i v i t y i s f a l s e or true.\5 

Deciding whether a donation i s or i s not p o s i t i v e i s a f f e c t e d also by 
the s e n s i t i v i t y and s p e c i f i c i t y of the v i r a l t e s t s . \ 6 

I n i t i a l t e s t s are f a s t and us u a l l y automated and screen large numbers 
of samples. They are extremely s e n s i t i v e i n order t o minimize the 
number of fals e - n e g a t i v e outcomes. Confirmatory t e s t s are more 
time-consuming, u s u a l l y less s e n s i t i v e than i n i t i a l t e s t s , but very 
s p e c i f i c . Table 3.3 o u t l i n e s the d i f f e r e n t types of v i r a l t e s t 
r e s u l t s and the consequent actions. 
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Table 3.3 

Results From and Actions 
Testing 

A f t e r V i r a l 

Result D e f i n i t i o n Action 

I n i t i a l l y 
r e a c t i v e 

I n i t i a l t e s t i s r e a c t i v e Two d u p l i c a t e t e s t s are 
performed 

Repeatedly 
r e a c t i v e 

One or both d u p l i c a t e t e s t s 
are r e a c t i v e 

A confirmatory t e s t i s 
performed ( t h i s t e s t i s not 
always r e q u i r e d ) ; the 
prospective donor i s 
deferred and the c o l l e c t e d 
u n i t i s discarded 

Indeterminat 
e 

Duplicate t e s t s are 
repeatedly r e a c t i v e and 
confirmatory t e s t i s 
ne i t h e r p o s i t i v e nor 
negative 

The donor i s deferred and 
the c o l l e c t e d u n i t i s 
discarded 

P o s i t i v e Duplicate t e s t s are 
repeatedly r e a c t i v e and 
confirmatory t e s t i s 
p o s i t i v e 

The donor i s deferred and 
the c o l l e c t e d u n i t i s 
discarded 

Negative I n i t i a l t e s t i s negative 
or, i f r e a c t i v e , both 
d u p l i c a t e t e s t s are 
negative 

None; the donor i s not 
deferred 

Thus, any u n i t t h a t i s repeatedly r e a c t i v e i s considered p o s i t i v e 
even i f a confirmatory t e s t determines t h a t the t e s t i n g procedure 
produced a f a l s e - p o s i t i v e r e s u l t . Such r e s u l t s r e q u i r e t h a t the 
donor be deferred. FDA recommends but does not req u i r e t h a t donors 
who are repeatedly r e a c t i v e but indeterminate or negative by a 
confirmatory t e s t should be n o t i f i e d and placed on donor d e f e r r a l 
r e g i s t r i e s . 

FDA has also o u t l i n e d procedures by which donors who have repeatedly 
t e s t e d r e a c t i v e f o r HBsAg, HCV, and HIV can be brought back as 
donors. There are no such procedures f o r HBc and HTLV because 
licensed confirmatory t e s t s do not e x i s t f o r them. 

FDA requires a l l blood f a c i l i t i e s t o maintain quality-assurance 
programs and t o t e s t t h e i r l a b o r a t o r y devices and personnel f o r 
p r o f i c i e n c y i n order t o keep t e s t i n g e r r o r s t o a minimum. FDA also 
issues quality-assurance guidance t h a t includes - q u a l i t y - c o n t r o l 
procedures f o r standard operating procedures, competency evaluations 
of personnel t r a i n i n g and education, and lab o r a t o r y p r o f i c i e n c y 
t e s t s . A d d i t i o n a l l y , l a b o r a t o r i e s t h a t perform v i r a l t e s t i n g are 
inspected by HCFA (through a memorandum of understanding w i t h FDA) 
and s t a t e h e a l t h departments. Table 3.4 shows key features of v i r a l 
and n o n v i r a l t e s t i n g . 

Table 3.4 

Key Features of V i r a l and Nonviral 
Testing 
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Date licensed or 

Disease Test 
recommended by 
FDA 

Formal 
requirements 

Reentry 
procedure\a 

Chagas' None licensed None None 

CJD None licensed None None 

CMV None licensed None None 

HAV None lic e n s e d None None 

HBV Core 

Surface antigen 

3rd generation 
(HBsAg) 

Sept. 1991 

1972 

Dec. 1987 

A l l u n i t s must 
be teste d 

For HBsAg 

HCV 1st generation 

2nd generation 

Nov. 1990 

March 1992 

A l l u n i t s must 
be teste d 

Yes 

HIV-1 
and HIV-
2 

1 antibody 

1/2 antibody 

p24 antigen 

March 1985 

June 1992 

March 1996 

A l l u n i t s must 
be t e s t e d 

Yes 

HTLV-I Antibody Nov. 1988 A l l u n i t s must 
be t e s t e d 

None 

HTLV-II None licensed Tested through 
HTLV-I t e s t s 

None 

Parvovir 
us 

None licensed None None 

S y p h i l i s Approximately 
1960 

A l l u n i t s must 
be teste d 

Yes 

\a Procedures can be followed by blood f a c i l i t i e s t o allow p r e v i o u s l y 
deferred donors t o donate again i f c e r t a i n protocols are followed. 
These pr o t o c o l s are o u t l i n e d i n memoranda t o blood f a c i l i t i e s 
r e l a t i n g t o s p e c i f i c v i r u s e s . 

I n a d d i t i o n t o t e s t i n g procedures, a series of manufacturing steps 
remove or i n a c t i v a t e viruses t h a t are i n plasma pools from source and 
recovered plasma donations.\7 Two main techniques decrease v i r a l 
a b i l i t y t o i n f e c t plasma products: p a r t i t i o n i n g , or removal of a 
v i r u s , i s the p h y s i c a l separation of the v i r u s or v i r a l p a r t i c l e s 
from the t h e r a p e u t i c component. I n a c t i v a t i o n of a v i r u s destroys i t 
so t h a t the remaining v i r a l fragments lack the s t r u c t u r e and 
components needed t o i n f e c t the blood.\8 

Removal processes include f i l t r a t i o n , a f f i n i t y chromatography, i o n 
exchange chromatography, and polyethylene g l y c o l f r a c t i o n a t i o n . 
Heating and solvent detergent treatments are examples of processes 
tha t i n a c t i v a t e v i r u s e s . A d d i t i o n a l l y , some processes, such as 
ethanol f r a c t i o n a t i o n , both remove and i n a c t i v a t e viruses. 
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In order t o be e f f e c t i v e , v i r a l removal or i n a c t i v a t i o n techniques 
must destroy at le a s t one of the e s s e n t i a l elements of v i r a l 
r e p l i c a t i o n . \ 9 These techniques work i n d i f f e r e n t ways t o accomplish 
t h i s task. P h o t o s e n s i t i z i n g techniques use l i g h t - a c t i v a t e d dyes 
th a t are i r r a d i a t e d , causing the dyes t o convert t o molecules t h a t 
can destroy DNA or membrane l i p o p r o t e i n s . Heat treatment denatures 
v i r a l p r o t e i n s and nucl e i c acids, rendering them incapable of v i r a l 
r e p l i c a t i o n . I r r a d i a t i o n processes i n h i b i t v i r a l DNA by inducing 
breaks and linkages. Solvent detergent techniques destroy the v i r a l 
envelope i n li p i d - e n v e l o p e d viruses. 

\3 I n appendix I , we characterize some v i r a l and n o n v i r a l agents t h a t 
are t r a n s m i s s i b l e i n blood and h i g h l i g h t key fed e r a l guidance and 
in d u s t r y p r a c t i c e as they r e l a t e t o these agents. 

\4 I n response t o a January 9-11, 1995, NIH consensus development 
conference, AABB dropped a t e s t t o measure alanine aminotransferase 
(ALT), a surrogate marker f o r h e p a t i t i s . The conference had 
concluded t h a t ALT t e s t i n g was not needed as a surrogate marker f o r 
non-A, non-B, h e p a t i t i s because of the increased s e n s i t i v i t y of HCV 
t e s t s . FDA has st a t e d t h a t i t does not recommend e i t h e r f o r or 
against ALT t e s t i n g . The CFRs req u i r e t e s t s f o r h e p a t i t i s B surface 
antigen (HBsAg), HIV, and s y p h i l i s but not HTLV or HCV. This 
conference recommended t h a t s y p h i l i s t e s t i n g continue. 

\5 False-negative blood u n i t s are t r u l y p o s i t i v e f o r a v i r u s t h a t i s 
undetected by the i n i t i a l t e s t . F a l s e - p o s i t i v e u n i t s t e s t p o s i t i v e 
f o r a v i r u s t h a t proves i n a confirmatory t e s t not t o be present. 
Confirmatory t e s t s can also be "indeterminate," meaning t h a t i t i s 
not possible t o t e l l f o r sure whether a v i r u s i s or i s not present. 
Some studies have suggested t h a t most indeterminate confirmatory 
t e s t s are probably negative. However, FDA considers indeterminacy t o 
be a p o s i t i v e reading because of the chance t h a t the blood u n i t does 
indeed contain a v i r u s . 

\6 " S e n s i t i v i t y " i s the p r o b a b i l i t y of a u n i t ' s t e s t i n g p o s i t i v e i f a 
v i r u s i s t r u l y present. As s e n s i t i v i t y increases, the number of 
persons whose blood contains the v i r u s but who are missed ( f a l s e 
negatives) by being i n c o r r e c t l y c l a s s i f i e d decreases. I n other 
words, s e n s i t i v i t y = t r u e p o s i t i v e s / (true p o s i t i v e s + f a l s e 
n egatives). " S p e c i f i c i t y " i s the p r o b a b i l i t y of a u n i t ' s t e s t i n g 
negative i f a v i r u s i s t r u l y absent. A h i g h l y s p e c i f i c t e s t i s 
r a r e l y p o s i t i v e when a v i r u s i s not present and th e r e f o r e r e s u l t s i n 
fewer persons without the v i r u s being i n c o r r e c t l y c l a s s i f i e d ( f a l s e 
p o s i t i v e s ) . I n other words, s p e c i f i c i t y = tr u e negatives / (true 
negatives + f a l s e p o s i t i v e s ) . 

\7 Cytomegalovirus (CMV)is not present i n plasma or plasma products. 
Nonenveloped viruses such as h e p a t i t i s A v i r u s (HAV) and parvovirus 
are not a f f e c t e d by some i n a c t i v a t i o n procedures. FDA has not 
recommended the exclusion of repeatedly r e a c t i v e HBc plasma because 
exclusion might decrease the safety of plasma d e r i v a t i v e s through the 
l i k e l y r e d u c t i o n of an antibody t o HBsAg. Plasma donors are tes t e d 
f o r HBsAg, HCV, HIV, and s y p h i l i s . Testing of plasma donors f o r 
HTLV-I and HTLV-II i s not required because of t h e i r c e l l a s s o c i a t i o n . 

\8 These techniques are not used t o remove or i n a c t i v a t e viruses i n 
red c e l l s or p l a t e l e t s because the techniques are us u a l l y accompanied 
by red c e l l damage. 

\9 V i r a l r e p l i c a t i o n requires c e l l attachment by the v i r u s to a c e l l 
receptor, p e n e t r a t i o n of the c e l l , r e p l i c a t i o n and t r a n s l a t i o n of 
v i r a l n u c l e i c acids, and e x i t from the c e l l w i t h i n t e g r a t e d v i r a l 
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p a r t i c l e s . 

EAR AND EIR INFORMATION 
Chapter 3:2.1 

Only 2 percent (274 of 11,292) of EARs i n 1994 r e l a t e d t o v i r a l 
t e s t i n g , probably a r e s u l t of the increasing automation of v i r a l 
t e s t i n g procedures. Errors i n v i r a l t e s t i n g included m i s i n t e r p r e t i n g 
the r e s u l t s , r e l e a s i n g products before t e s t i n g , and t e s t i n g 
i n c o r r e c t l y . Table 3.5 shows t h a t licensed f a c i l i t i e s reported v i r a l 
t e s t i n g EARs nearly 300 times more than unlicensed f a c i l i t i e s and 30 
times more than plasma centers. Table 3.6 shows t h a t a large 
percentage of a l l types of blood f a c i l i t i e s f o r which we found 
evidence t h a t v i r a l t e s t i n g had been observed by an FDA inspector 
were found t o have problems r e l a t i n g t o v i r a l t e s t i n g procedures. 
Also, 24 percent (9 of 37) of licensed f a c i l i t i e s and 50 percent (6 
of 12) of unlicensed f a c i l i t i e s received Form 483 observations 
associated w i t h v i r a l t e s t i n g . 

Table 3.5 

V i r a l Testing EAR Rates by F a c i l i t y 
Type, 1994\a 

Source Licensed 

UnlicensedX 
or 

t r a n s f u s i o n Plasma 
serviceXb center To t a l 

EAR ra t e per f a c i l i t y X c 
EAR ra t e per 100,000 u n i t s 
c o l l e c t e d or transfusedXd 

0.83 
2.0 

0.003 0.03 0.09 
0.5 0.1 1.1 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 

Table 3.6 

V i r a l Testing Problems and Form 483 
Observations by F a c i l i t y Type\a 

Source 

Licensed 

No. 5 

Transfusion Plasma 
UnlicensedXb service center 

No. No. No 

Tot a l 

No 
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F a c i l i t i e s 
w i t h 
problemsX 
c 

F a c i l i t i e s 
r e c e i v i n g 
Form 4 83 
observ a t i 
ons 

10 of 
35 

of 
35 

291 7 of 12 58% 4 of 11 37% 3 of 12 25% 

26 6 of 12 50 2 of 11 2 of 12 17 

24 of 
70 

19 of 
70 

34% 

27 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
t r a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325) . 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on in f o r m a t i o n 
contained i n the EIRs. 

\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
t r a n s f u s i o n services, and 52 plasma centers i n our sample t h a t 
contained EIR i n f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined v i r a l t e s t i n g during i t s i n s p e c t i o n . Problems were 
those t h a t were characterized by the inspector on the i n s p e c t i o n 
re p o r t whereas Form 483 observations were problems deemed serious 
enough t o be noted on a Form 483. 

SAFETY ISSUES 
Chapter 3:2.2 

Most of the s a f e t y issues r e l a t e d t o v i r a l t e s t i n g r e s u l t i n a very 
remote chance of t r a n s f u s i o n - t r a n s m i t t e d i n f e c t i o n s . This i s because 
of the low incidence of i n f e c t i o u s disease i n the U.S. blood supply 
and other f a c t o r s such as transmission rates through blood products. 

THE WINDOW PERIOD 

The window p e r i o d of u n d e t e c t a b i l i t y d i f f e r s from tes 
ranging from 16-19 days f o r the p24 antigen HIV t e s t 
70 days f o r the HCV t e s t . Other t e s t i n g procedures c 
window pe r i o d , but the t e s t s are expensive and are no 
For example, a t e s t t h a t incorporates a technology kn 
"polymerase chain r e a c t i o n " may reduce the window per 
t e s t i n g from 16-19 days t o approximately 11 days. Wh 
implementing i t i s roughly $200 m i l l i o n , i t would cat 
a d d i t i o n a l 5-10 HIV transmissions through blood produ 
continue t o develop more e f f e c t i v e t e s t s , but importa 
t r a d e - o f f s are o f t e n p a r t of the discussion as t o the 
t e s t s . 

- Chapter 3:2.2.1 

t t o t e s t , 
to approximately 
an reduce the 
t yet automated, 
own as 
iod f o r HIV 
i l e the cost of 
ch an estimated 
c t s . E f f o r t s 
nt c o s t - b e n e f i t 
merits of such 

AUTOLOGOUS DONATIONS 
Chapter 3:2.2.2 

There i s no requirement t h a t a l l autologous blood be te s t e d f o r v i r a l 
markers, but recent i n f o r m a t i o n on e r r o r s i n v o l v i n g such blood raises 
some questions. A 1995 AABB survey of i t s i n s t i t u t i o n a l members 
found t h a t 1.2 percent of the 1,829 respondents reported g i v i n g one 
or more autologous blood u n i t s t o an unintended t r a n s f u s i o n 
r e c i p i e n t . Of the 22 who d i d t h i s , 5 d i d not t e s t autologous 
c o l l e c t i o n s f o r v i r a l markers. A d d i t i o n a l l y , 3.7 percent of the 
respondents reported t h a t untested, recovered plasma from autologous 
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donors was shipped f o r f u r t h e r manufacture; 12.3 percent reported 
th a t autologous u n i t s had been l o s t i n t r a n s i t . L a s t l y , the survey 
found t h a t approximately h a l f of the respondents d i d not t e s t f o r 
v i r a l markers on autologous c o l l e c t i o n s . This i n f o r m a t i o n p o i n t s t o 
a p o t e n t i a l v u l n e r a b i l i t y of v i r a l t e s t i n g i n all o w i n g the 
p o s s i b i l i t y f o r untested u n i t s t o be transfused t o other r e c i p i e n t s . 
FDA i s c u r r e n t l y developing a recommendation regarding t e s t i n g 
autologous u n i t s of blood. 

CONFIRMATORY TESTING 
Chapter 3:2.2.3 

No FDA guidance requires confirmatory t e s t i n g of a l l u n i t s t h a t t e s t 
p o s i t i v e f o r v i r a l markers, although repeatedly r e a c t i v e donations 
are discarded and such donors are permanently deferred. A recent 
f i n a l r u l e published on September 9, 1996, does require blood 
f a c i l i t i e s t o perform more s p e c i f i c t e s t s when a donor who p r e v i o u s l y 
donated blood i s t e s t e d on a l a t e r donation and has repeatedly 
r e a c t i v e t e s t r e s u l t s f o r HIV.MO However, t h i s requirement i s only 
f o r H I V .Ul 

Confirmatory t e s t s do not i n and of themselves improve the safety of 
the blood supply. However, without such t e s t s , blood f a c i l i t i e s 
cannot know what s p e c i f i c i n f o r m a t i o n they should provide t o a donor 
or whether the donor i s i n f e c t e d . This could prove problematic i f , 
f o r example, a blood f a c i l i t y n o t i f i e d a donor of a repeatedly 
r e a c t i v e r e s u l t but state d that i t might be a f a l s e - p o s i t i v e f i n d i n g 
and counseled the donor t h a t he or she might want to obtain a 
confirmatory t e s t from a physician. I f the donor chose not t o do 
t h i s , p u b l i c h e a l t h might s u f f e r . 

\10 The f i n a l r u l e amended the current good manufacturing p r a c t i c e s 
f o r blood and blood products by r e q u i r i n g blood f a c i l i t i e s t o n o t i f y 
consignees who had received blood and blood components at increased 
r i s k f o r t r a n s m i t t i n g HIV i n f e c t i o n . A companion HCFA f i n a l r u l e , 
"Medicare and Medicaid programs: Hospital Standard f o r P o t e n t i a l l y 
HIV I n f e c t i o u s Blood and Blood Products," requires a l l t r a n s f u s i o n 
services subject t o HCFA's conditions of Medicare p a r t i c i p a t i o n f o r 
h o s p i t a l s t o n o t i f y t r a n s f u s i o n r e c i p i e n t s who have received blood or 
blood components from a donor whose subsequent donation t e s t r e s u l t s 
were p o s i t i v e f o r antibody t o HIV. FDA i s r e q u i r i n g t r a n s f u s i o n 
services t h a t do not p a r t i c i p a t e i n Medicare, and are t h e r e f o r e not 
subject t o HCFA's f i n a l r u l e , t o n o t i f y t r a n s f u s i o n r e c i p i e n t s . 
Transfusion services are also required to n o t i f y the physician of 
p a t i e n t s who receive u n i t s t h a t may be p o s i t i v e f o r HIV; i f the 
physician refuses t o n o t i f y the p a t i e n t , the t r a n s f u s i o n service i s 
required t o make attempts at n o t i f i c a t i o n . 

\11 Not a l l screening t e s t s have a licensed confirmatory t e s t ( f o r 
example, HTLV), but such t e s t s are c u r r e n t l y a v a i l a b l e f o r HCV and 
HBV, i n a d d i t i o n to HIV. 

LOOKBACK PROCEDURES 
Chapter 3:2.2.4 

Lookback procedures have been established by FDA t o n o t i f y consignees 
(that i s , t r a n s f u s i o n services) of blood from donors who subsequently 
t e s t p o s i t i v e f o r HIV. These t r a n s f u s i o n services are responsible 
f o r n o t i f y i n g the physicians of r e c i p i e n t s who receive blood from 
donors. I f the physician i s unavailable or declines t o n o t i f y the 
r e c i p i e n t , the t r a n s f u s i o n service i s to n o t i f y the r e c i p i e n t and 
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inform him or her of the need f o r HIV t e s t i n g and counseling. 
However, these requirements p e r t a i n only to repeatedly r e a c t i v e HIV 
donations.\12 The r e s u l t i s t h a t p a t i e n t s who are transfused w i t h 
u n i t s t h a t are repeatedly r e a c t i v e f o r HBV and HCV may never be t o l d 
t h a t they may be i n f e c t e d , w i t h p o t e n t i a l l y adverse consequences f o r 
t h e i r sexual partners as w e l l as the general p u b l i c . 

Although HCV i s the v i r u s most o f t e n transfused i n blood, lookback 
procedures f o r HCV are only now being considered. The reasons given 
f o r t h i s are t h a t , f i r s t , there was u n t i l r e c e n t l y no confirmatory 
t e s t f o r HCV, so t h a t f a l s e - p o s i t i v e u n i t s could not be i d e n t i f i e d . 
This i s no longer the case since FDA has licensed an HCV confirmatory 
t e s t . 

A second argument put f o r t h i n the past f o r not having lookback f o r 
HCV was t h a t there was no treatment f o r persons i n f e c t e d w i t h HCV. 
Thus, a lookback procedure would not a s s i s t a p a t i e n t i n t r e a t i n g 
c o n d i t i o n s r e s u l t i n g from transfusions t a i n t e d w i t h HCV-positive 
blood. However, recent studies of treatment w i t h i n t e r f e r o n suggest 
t h a t i t may c o n t r o l HCV and lead t o complete or nearly complete 
recovery i n some patients.\13 Also, some r e c i p i e n t s might b e n e f i t 
from being n o t i f i e d so t h a t they might c u r t a i l behavior t h a t could 
cause more progressive harm a f t e r being i n f e c t e d w i t h such viruses as 
HBV and HCV ( f o r example, consumption of a l c o h o l ) . Furthermore, 
lookback i s recommended f o r HIV even though no treatment f o r t h i s 
v i r u s r e s u l t s i n complete recovery. 

Thir d , some p o i n t out t h a t the way i n which HCV i s t r a n s m i t t e d i s not 
p r e c i s e l y known. Thus, i t would be d i f f i c u l t t o t e l l people how t o 
pr o t e c t themselves. However, Centers f o r Disease Control and 
Prevention (CDC) s u r v e i l l a n c e data from 1992 note t h a t non-A, non-B, 
h e p a t i t i s (most o f t e n HCV) i s t r a n s m i t t e d through blood t r a n s f u s i o n s , 
intravenous drug use, and sexual and household contact.\14 Even 
though the exact means of transmission have not been defined, i t i s 
we l l understood t h a t c e r t a i n a c t i v i t i e s increase the l i k e l i h o o d of 
acq u i r i n g HCV.\15 I n a r e l a t e d argument, some have noted t h a t most 
HCV transmissions are not associated w i t h blood t r a n s f u s i o n s . This 
i s also t r u e f o r HIV—most transmissions of HIV are not r e l a t e d t o 
blood or blood p r o d u c t s — y e t FDA now requires lookback f o r 
HIV-implicated blood products. 

An i n t e r n a l p u b l i c health service study, "Public Health Service 
Options f o r I d e n t i f i c a t i o n of H e p a t i t i s C Virus I n f e c t i o n Among 
Transfusion Recipients," dated March 28, 1996, pointed out t h a t a 
decision t o conduct lookback should be based on several 
considerations. One of these was "the cost of case-finding, 
i n c l u d i n g diagnosis and treatment, should be reasonably comparable 
w i t h respect t o other medical care and preventive services." This 
argument, based on cost considerations, has also been used t o argue 
against lookback f o r HCV. However, a recent study suggests t h a t the 
cos t - e f f e c t i v e n e s s of lookback f o r HCV may be comparable t o t h a t of 
many common p u b l i c h e a l t h i n t e r v e n t i o n s . \ 1 6 

As w i t h confirmatory t e s t i n g , lookback procedures do not increase the 
safe t y of the blood supply. However, they do allow the p r o v i s i o n of 
more accurate i n f o r m a t i o n t o donors and r e c i p i e n t s . With such 
i n f o r m a t i o n , a donor who has been i d e n t i f i e d as having given blood 
t h a t t e s t s p o s i t i v e and a r e c i p i e n t who receives such blood could 
a l t e r t h e i r behavior t o ensure t h a t they d i d not i n f e c t others. 
A d d i t i o n a l l y , r e c i p i e n t s might be more l i k e l y t o seek treatment i f 
they knew t h a t they had received blood which was l i k e l y t o have been 
i n f e c t i o u s . 
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\12 This n o t i f i c a t i o n process i s to include a minimum of three 
attempts t o n o t i f y the r e c i p i e n t and t o be completed w i t h i n a maximum 
8 weeks of the r e c e i p t of the r e s u l t of a licensed confirmatory t e s t 
f o r HIV. A d d i t i o n a l l y , the t r a n s f u s i o n service i s required t o 
document the n o t i f i c a t i o n or attempts t o n o t i f y the r e c i p i e n t ' s 
physician or the r e c i p i e n t . 

\13 According t o G. Davis et a l . , "Treatment of Chronic H e p a t i t i s C 
With Recombinant I n t e r f e r o n A l f a , " New England Journal of Medicine, 
321 (1989), 1501-6, a f t e r 6 months of treatment w i t h i n t e r f e r o n , 46 
percent of p a t i e n t s had complete or nearly complete recovery w i t h 3 
m i l l i o n u n i t s of i n t e r f e r o n versus 28 percent f o r those r e c e i v i n g 1 
m i l l i o n u n i t s and 8 percent i n untreated p a t i e n t s . However, relapse 
of high ALT l e v e l s 6 months a f t e r the completion of treatment 
occurred i n 47 percent of the p a t i e n t s . This study followed these 
p a t i e n t s f o r only 6 months a f t e r the treatment ended, and the 
researchers noted t h a t f u r t h e r follow-up might f i n d a l a t e recurrence 
i n the form of elevated ALT l e v e l s . More recent data have shown t h a t 
approximately 50 percent of p a t i e n t s w i t h chronic HCV respond t o 
a l p h a - i n t e r f e r o n , w i t h 10 t o 20 percent achieving long-term response. 

\14 Centers f o r Disease Control and Prevention, H e p a t i t i s 
Su r v e i l l a n c e , r e p o r t 55 (At l a n t a : June 1994). 

\15 A recent p r e s e n t a t i o n at the 1996 AABB National Meeting o u t l i n e d 
a case of sexual transmission of HCV. See C. C a p e l l i et a l . , "A 
Case of Transmission of H e p a t i t i s C Virus Between Sexual Partners," 
Transfusion, 36 supp. (1996), 51S. 

\16 J. P. Aubuchon, J. D. Birkmeier, and M. S. A l t e r , 
"Cost-Effectiveness of HCV Lookback," Transfusion, 36 supp. (1996), 
51S. 

DIVERGENT VIRAL STRAINS 
Chapter 3:2.2.5 

A p o t e n t i a l problem f o r HIV t e s t i n g i s the i n a b i l i t y t o detect 
divergent v i r a l s t r a i n s . Recent CDC work found t h a t 6 of 10 licensed 
HIV antibody screening t e s t s f a i l e d t o detect one or more samples of 
a rare, divergent s t r a i n of HIV-1, of which almost a l l the 
approximately 100 cases had been i d e n t i f i e d i n West and Central 
Africa.\17 

A d d i t i o n a l l y , i n July 1996 the f i r s t documented case of one of these 
divergent s t r a i n s (HIV group 0) was recognized i n the United 
States.\18 V i r a l t e s t i n g of t h i s i n d i v i d u a l throughout 1995 showed 
both negative and p o s i t i v e t e s t s f o r HIV and indeterminate r e s u l t s 
w i t h confirmatory t e s t s ( t h i s i n d i v i d u a l had emigrated t o the United 
States i n 1994). CDC i n v e s t i g a t o r s also evaluated f i v e licensed HIV 
t e s t s using blood samples from t h i s i n d i v i d u a l i n A p r i l 1996. At 
th a t time, four of the f i v e t e s t s were p o s i t i v e while one t e s t was 
nonreactive.\19 Current data suggest t h a t , o v e r a l l , FDA-approved HIV 
t e s t s now i n use detect group 0 HIV i n f e c t i o n s approximately 80 
percent of the time.\20 

The CDC i n v e s t i g a t o r s noted t h a t the r i s k t o the U.S. blood supply 
was remote because most persons i n f e c t e d w i t h t h i s HIV-1 s t r a i n are 
excluded before donating blood by current malaria screening 
g u i d e l i n e s . A d d i t i o n a l l y , of the more than 590,788 AIDS and HIV 
cases reported t o CDC through December 1995, 106 have been from 
persons whose country of o r i g i n was i n West A f r i c a or Central A f r i c a 
where group O i n f e c t i o n s have been reported. CDC has pointed out 
th a t divergent s t r a i n s could i n f e c t persons l i v i n g i n the United 
States and t h a t these o f t e n remain undetected by current HIV antibody 
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t e s t s . CDC has also noted t h a t t h i s should be a concern t o p u b l i c 
h e a l t h o f f i c i a l s and blood f a c i l i t i e s . I n response, FDA has 
recommended three a d d i t i o n a l screening questions r e l a t i n g t o b i r t h 
and t r a v e l t o several West A f r i c a n c o u n t r i e s . 

A d d i t i o n a l l y , FDA has mandated t h a t any new HIV t e s t s being submitted 
f o r l i c e n s u r e i n the U.S. be capable of de t e c t i n g t h i s HIV s t r a i n . 
FDA has also d i r e c t e d manufacturers of a l l c u r r e n t l y - l i c e n s e d t e s t s 
t o modify the t e s t k i t s t o ensure th a t t h i s s t r a i n could be 
i d e n t i f i e d i n U.S. blood donors. 

\17 C. Schable et a l . , " S e n s i t i v i t y of United States HIV Antibody 
Tests f o r Detection of HIV I Group 0 I n f e c t i o n s , " Lancet, 344 (1994), 
1333-34. 

\18 Almost a l l the cases of HIV i n the United States are from the 
HIV-M group. 

\19 Centers f o r Disease Control and Prevention, " I d e n t i f i c a t i o n of 
HIV I Group 0 Infec t i o n - L o s Angeles County, C a l i f o r n i a , 1996," 
Mo r b i d i t y and M o r t a l i t y Weekly Report, 45 (1996), 561-65. 

\20 A second documented case of HIV-1 group 0 i n f e c t i o n s was 
i d e n t i f i e d i n the U.S. as part of CDC's s u r v e i l l a n c e a c t i v i t i e s f o r 
unusual HIV-1 v a r i a n t s . Both of these i n d i v i d u a l s have never donated 
blood or plasma. 

TEST SENSITIVITY 
Chapter 3:2.2.6 

Most u n i t s of i n f e c t e d blood are caught by t e s t i n g before 
t r a n s f u s i o n . \ 2 1 However, some are not. A recent case of an 
i n d i v i d u a l who had AIDS but tested negative on the HIV t e s t 
i l l u s t r a t e s t h a t the t e s t s p r e s e n t l y used are not pe r f e c t i n 
det e c t i n g a l l donations t h a t have p o s i t i v e v i r a l markers.\22 This 
case, although extremely rare, involved an i n d i v i d u a l who had a rare 
immune r e a c t i o n t h a t i n t e r f e r e d w i t h the development of HIV 
antib o d i e s . I n f o r m a t i o n from CDC i n d i c a t e d t h a t t h i s i s one of only 
a handful of i s o l a t e d reports of HIV-infected persons who do not 
produce enough antibodies to be detected. Furthermore, DNA analysis 
of t h i s i n d i v i d u a l ' s blood r u l e d out an a t y p i c a l HIV v i r a l s t r a i n . 
This i n d i v i d u a l was a regular plasma donor and, t o date, no HIV 
i n f e c t i o n s have been i d e n t i f i e d among r e c i p i e n t s of products from 
t h i s donor. 

HBV i s a v i r u s t h a t seems t o be at times d i f f i c u l t t o detect w i t h 
a v a i l a b l e t e s t i n g procedures. A recent study t h a t examined 
open-heart-surgery p a t i e n t s who had unexplained p o s t t r a n s f u s i o n 
h e p a t i t i s found t h a t 20 percent of them (4 of 20) had no 
immunological i n d i c a t i o n s f o r HBV but were, i n f a c t , HBV p o s i t i v e as 
determined by polymerase chain r e a c t i o n testing.\23 The r e s u l t s 
showed t h a t HBV may be t r a n s m i t t e d despite rigorous t e s t i n g of donors 
f o r HBc and HBsAg. 

The present HCV t e s t can i d e n t i f y most persons i n f e c t e d w i t h the 
v i r u s , but t h i s t e s t may not t o capture 10 percent of those who are 
p o s i t i v e f o r HCV. This i n a b i l i t y stems from the s e n s i t i v i t y of the 
present HCV t e s t and the p o t e n t i a l f o r a chronic c a r r i e r s t a t e f o r 
HCV th a t goes undetected by antibody t e s t i n g . The unif o r m l y high 
r a t e of chronic h e p a t i t i s a f t e r HCV i n f e c t i o n suggests HCV may be a 
major cause of chronic l i v e r disease i n the United States. 
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Recent advances i n the s e n s i t i v i t y of the HTLV-I t e s t s to detect 
HTLV-II have increased the e f f i c a c y of t h i s t e s t . The c u r r e n t l y 
l i c e nsed HTLV-I t e s t s s t i l l do not detect about 3 t o 4 percent of 
HTLV-II p o s i t i v e units.\24 The most prevalent s t r a i n of HTLV i n the 
United States i s HTLV-II, and the r e s u l t s from the Gallo study p o i n t 
out t h a t improvements s t i l l need t o be made t o increase t e s t k i t 
s e n s i t i v i t i e s f o r HTLV-II. U n t i l r e c e n t l y , there has been l i t t l e 
evidence of a known disease c o n d i t i o n associated w i t h the presence of 
HTLV-II a n t i b o d i e s . However, some recent evidence suggests an 
ass o c i a t i o n w i t h immunologic impairment w i t h HTLV-II.\25 

\21 See U.S. General Accounting O f f i c e , Blood Supply: 
Transfusion-Associated Risks, GAO/PEMD-97-2 (Washington, D.C.: 
1997). 

\22 Centers f o r Disease Control and Prevention, M o r b i d i t y and 
M o r t a l i t y Weekly Report, March 8, 1996. 

\23 J. Rasenack, " H e p a t i t i s B Virus I n f e c t i o n Without Immunological 
Markers A f t e r Open-Heart Surgery," Lancet, 345 (1995), 355-56. 

\24 D. Gallo et a l . , "Comparison of Four Enzyme Immunoassays f o r 
Detection of Human T-Cell Lymphotropic Virus Type I I Antibodies," 
Journal of C l i n i c a l Microbiology, 34:1 (1996), 213-15. 

\25 E. L. Murphy et a l . , "Medical Conditions Associated w i t h Human 
T-Lymphotropic Virus Types I and I I (HTLV-I and I I ) I n f e c t i o n , " 
Transfusion, 36 supp. (1996), 43S. 

VIRAL INACTIVATION 
Chapter 3:2.2.7 

Plasma f r a c t i o n a t i o n companies have introduced several new steps t o 
i n a c t i v a t e viruses but they are not very successful against 
nonenveloped viruses such as h e p a t i t i s A.\26 For example, i n January 
1996, U.S. hea l t h o f f i c i a l s reported the f i r s t documented 
transmission of HAV through b l o o d - c l o t t i n g substances. 

Furthermore, FDA gives l i t t l e guidance on the i n a c t i v a t i o n procedures 
t h a t manufacturers should use t o i n a c t i v a t e s p e c i f i c products from 
v i r u s e s . Thus, a manufacturer may or may not be using i n a c t i v a t i o n 
procedures t o e l i m i n a t e viruses from plasma pools. I n f a c t , t h i s 
problem arose i n the f a l l of 1993 when some intravenous immune 
g l o b u l i n (IVIG) products--used t o t r e a t p a t i e n t s w i t h lymphocytic 
leukemia or immune disorders, i n c l u d i n g AIDS--were i m p l i c a t e d i n the 
transmission of HCV t o transfused p a t i e n t s . These products were from 
a f r a c t i o n a t i o n company t h a t d i d not have an i n a c t i v a t i o n procedure 
i n i t s manufacturing process f o r IVIG, although other manufacturers 
d i d . 

As of January 1995, 5 of 6 manufacturers had incorporated a v i r a l 
i n a c t i v a t i o n step i n t h e i r IVIG processes. However, t h i s i s s t i l l a 
problem because another product, intramuscular immune g l o b u l i n 
(IMIG), i s not put through an i n a c t i v a t i o n step by most of the 
manufacturers.\27 As one FDA o f f i c i a l noted, "while there has been no 
transmission of HCV by IMIG, t h i s i s a very scary s i t u a t i o n . " Some of 
t h i s problem may have been m i t i g a t e d when FDA announced th a t i t would 
t e s t a l l l o t s of immunoglobulin products f o r HCV t h a t had not 
undergone v i r a l i n a c t i v a t i o n steps. Nevertheless, t h i s example 
i l l u s t r a t e s d i s p a r i t i e s among the f r a c t i o n a t i o n companies and how 
s i m i l a r products may or may not be undergoing v i r a l removal 
procedures. 
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\26 Most i n a c t i v a t i o n procedures attack the p h y s i c a l envelope of the 
v i r u s , negating i t s a b i l i t y t o r e p l i c a t e . By d e f i n i t i o n , 
nonenveloped viruses do not have t h i s envelope and are th e r e f o r e 
d i f f i c u l t t o k i l l . 

\27 FDA has lic e n s e d t o one manufacturer a v i r a l i n a c t i v a t i o n 
procedure f o r IMIG. 

EMERGING VIRUSES 
Chapter 3:2.2, 

Among a number of emerging viruses t h a t could a f f e c t the U.S. blood 
supply are h e p a t i t i s E (HEV) and h e p a t i t i s G (HGV). Tests t o detect 
these viruses are not c u r r e n t l y available.\28 Other emerging viruses, 
such as ebola, t h a t have gained worldwide a t t e n t i o n have not been 
seen i n the U.S. blood supply. 

HEV, too, does not appear t o be endogenously t r a n s m i t t e d i n the 
United States. I t should be expected only very r a r e l y i n t r a v e l e r s 
r e t u r n i n g from overseas where i t i s endemic, such as i n developing 
countries where i t i s t r a n s m i t t e d through the o r a l - f e c a l or d r i n k i n g 
water routes. The major cause f o r concern w i t h t h i s v i r u s i s t h a t , 
although i t mimics HAV i n i t s course of i n f e c t i o n , fulminant 
h e p a t i t i s i s much more common w i t h HEV than HAV. This i s 
p a r t i c u l a r l y a concern f o r pregnant women, i n whom the o v e r a l l 
m o r t a l i t y r a t e may be as high as 20 percent. Severe complications 
from i n f e c t i o n w i t h HEV may be avoidable i n the near f u t u r e , since 
recent research has found t h a t an HEV vaccine now going through 
l a b o r a t o r y studies p r o t e c t s i n f e c t e d persons from developing 
h e p a t i t i s . 

The discovery of HGV portends another safety issue i n v i r a l t e s t i n g . 
This v i r u s i s associated w i t h chronic h e p a t i t i s and i s tr a n s m i s s i b l e 
through blood t r a n s f u s i o n s . Preliminary donor studies have i n d i c a t e d 
t h a t between 1 percent and 2 percent of the U.S. blood donor 
population i s i n f e c t e d w i t h HGV and tha t HGV accounts f o r 0.3 percent 
of a l l acute h e p a t i t i s i n the United States. The r i s k f a c t o r s f o r 
HGV appear t o be s i m i l a r to those f o r HCV (hemophiliacs, anemia 
p a t i e n t s who have m u l t i p l e t r a n s f u s i o n s , and intravenous drug users). 
A d d i t i o n a l l y , studies show t h a t between 10 and 20 percent of p a t i e n t s 
w i t h chronic h e p a t i t i s t h a t could not be a t t r i b u t e d t o other causes 
were i n f e c t e d w i t h the virus.\29 

Because HGV i s a newly discovered v i r u s , there are no t e s t s t o detect 
i t . Some have suggested t h a t t e s t s may not be needed because HGV 
c a r r i e r s are o f t e n i n f e c t e d w i t h other h e p a t i t i s viruses. I n 
con t r a s t , the transmission of HGV by t r a n s f u s i o n was documented i n 3 
of 13 open-heart surgery p a t i e n t s at NIH w i t h p o s t t r a n s f u s i o n 
h e p a t i t i s and no evidence of h e p a t i t i s A-E. In both cases, an 
HGV-positive blood donor was i d e n t i f i e d . 

\28 We do not discuss h e p a t i t i s D because i t i s an incomplete v i r u s 
t h a t requires the helper f u n c t i o n of HBV t o r e p l i c a t e . Thus, HDV i s 
acquired as e i t h e r a c o - i n f e c t i o n w i t h HBV or a s u p e r i n f e c t i o n of 
chronic HBV. 

\29 J. Linnen et a l . , "Molecular Cloning and Disease Association of 
H e p a t i t i s G Vir u s : A Transfusion-Transmissible Agent," Science, 271 
(1996), 505-8. 
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QUARANTINING AND OTHER PROCESSING 
STEPS 
============================================================ Chapter 4 

The f o u r t h s a f e t y l a y e r involves quarantining u n i t s of blood. Other 
procedures discussed i n t h i s chapter include gathering postdonation 
i n f o r m a t i o n , l a b e l i n g , and storage and d i s t r i b u t i o n . Recording 
postdonation i n f o r m a t i o n allows blood f a c i l i t i e s t o f l a g u n i t s of 
blood t h a t may be unsuitable f o r use. Labeling delineates a u n i t ' s 
blood type (ABO and Rh) and product type (such as red c e l l s and 
p l a t e l e t s ) and whether i t i s f o r autologous or allogeneic use. 
Quarantining, the a c t u a l safety layer, includes procedures t h a t 
separate blood t h a t has been t e s t e d and found s u i t a b l e f o r 
t r a n s f u s i o n from untested blood and from blood t h a t has been t e s t e d 
and found t o be unsuitable f o r t r a n s f u s i o n . The storage and 
d i s t r i b u t i o n processes allow blood f a c i l i t i e s t o ensure t h a t blood 
products are stored at proper temperatures and sent t o t h e i r proper 
d e s t i n a t i o n s . 

More than one t h i r d of a l l EARs submitted t o FDA i n 1994 were i n the 
area of postdonation i n f o r m a t i o n (see appendix I I ) . This could 
i n d i c a t e e i t h e r t h a t the blood s a f e t y system i s working w e l l or t h a t 
what r e l a t e s t o postdonation i n f o r m a t i o n i n FDA's EAR guidance i s 
poorly understood. A d d i t i o n a l l y , there i s a wide d i s p a r i t y between 
EARs reported by licensed blood f a c i l i t i e s and plasma centers w i t h 
regard t o postdonation i n f o r m a t i o n . I t i s unknown why t h i s d i s p a r i t y 
e x i s t s , since these two types of blood f a c i l i t i e s c o l l e c t 
approximately the same number of u n i t s of blood. There are no 
weaknesses inherent i n the l a b e l i n g and quarantining procedures when 
they are c a r r i e d out prop e r l y . I t should be noted, however, th a t 
m i s l a b e l i n g , while not common, can have f a t a l consequences. We found 
t h a t only i n v e n t o r y management i s a safety issue i n storage and 
d i s t r i b u t i o n . 

POSTDONATION INFORMATION 
Chapter 4:1 

Postdonation i n f o r m a t i o n from the donor or someone else-- whether a 
blood f a c i l i t y receives i t by telephone or by some other 
means--alerts the f a c i l i t y as t o whether or not the donation should 
be used. This might include a donor's a l e r t t h a t he or she became 
i l l a f t e r donating the blood or other i n f o r m a t i o n such as h i g h - r i s k 
behavior t h a t would have deferred the donor had i t been known 
e a r l i e r . Blood f a c i l i t i e s e s t a b l i s h and maintain procedures f o r 
r e c e i v i n g , e v a l u a t i n g , i n v e s t i g a t i n g , and f o l l o w i n g up possible 
e r r o r s and accidents r e l a t i n g t o postdonation i n f o r m a t i o n . 

FDA recommends t h a t f a c i l i t i e s have processes i n place to (1) receive 
and document postdonation i n f o r m a t i o n t h a t i d e n t i f i e s the 
information's source, (2) perform medical evaluations t h a t assess and 
i n v e s t i g a t e p o t e n t i a l r i s k s , (3) make t i m e l y i n v e s t i g a t i o n s of EAR 
repo r t s t o determine whether the q u a l i t y of blood or blood products 
has been compromised, (4) n o t i f y those t o whom blood i s d i s t r i b u t e d 
about how t o dispose of a f f e c t e d u n i t s , and (5) assess the donor's 
s u i t a b i l i t y as a f u t u r e donor. 

Blood f a c i l i t i e s do not need t o submit an EAR i f the donor should not 
have been deferred and i f the medical evaluation i n d i c a t e s t h a t the 
blood product's q u a l i t y was not compromised. For example, subsequent 
cold symptoms do not have t o be reported. However, FDA may evaluate 
the s i t u a t i o n as a p o t e n t i a l r e c a l l . 
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FDA also recommends how blood f a c i l i t i e s should handle s i t u a t i o n s i n 
which donors c a l l and report t h a t t h e i r blood should not be used but 
provide no f u r t h e r i n f o r m a t i o n . I n such cases, the f a c i l i t i e s are t o 
r e t r i e v e the blood products donated by those donors. 

EAR AND EIR INFORMATION 
Chapter 4:1.1 

Postdonation i n f o r m a t i o n represented a large percentage of a l l EARs 
submitted t o FDA i n f i s c a l year 1994 (3,815 of 11,292, or 34 
percen t ) . Postdonation i n f o r m a t i o n includes a donor's informing a 
f a c i l i t y of h e p a t i t i s , cold, or inf l u e n z a symptoms or of sexual 
partners who have t e s t e d p o s i t i v e f o r HIV. Table 4.1 shows t h a t 
licensed f a c i l i t i e s reported postdonation EARs at a rate more than 
3,000 times higher than t h a t of unlicensed f a c i l i t i e s and 135 times 
higher than t h a t of plasma centers. Their rat e per 100,000 u n i t s 
c o l l e c t e d was 52 times higher than unlicensed f a c i l i t i e s and 88 times 
higher than plasma centers. According t o our analysis of EIRs, 
postdonation i n f o r m a t i o n issues r e s u l t e d i n few problems being found 
by FDA inspectors and r a r e l y r e s u l t e d i n Form 483 observations. I n 
f a c t , we found t h a t only quarantining and r o u t i n e t e s t i n g r e s u l t e d i n 
fewer Form 483 observations. 

Table 4.1 

Postdonation EAR Rates by F a c i l i t y Type, 
1994\a 

Source Licensed 

UnlicensedX 
t r a n s f u s i o n Plasma 

serviceXb center To t a l 

EAR ra t e per f a c i l i t y X c 
EAR r a t e per 100,000 u n i t s 
c o l l e c t e d or transfusedXd 

12.2 
29.8 

0.004 
0.57 

0 .09 
0.34 

1.25 
14 . 7 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 

Table 4.2 

Postdonation Problems and Form 483 
Observations by F a c i l i t y TypeXa 

UnlicensedW Transfusion Plasma 
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Licensed b service center T o t a l 

Source No. % No. % No. % No % No 

F a c i l i t i e s 1 of 4% 7 of 74 10% 2 of 40 5% 0 of 30 0 10 of 
wi t h 28 142 
problemsX 
c 

F a c i l i t i e s 0 of 0 5 of 74 7 2 of 40 5 0 of 30 0 7 of 
re c e i v i n g 28 172 
Form 4 83 
o b s e r v a t i 
ons 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
t r a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325). 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on in f o r m a t i o n 
contained i n the EIRs. 

\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
t r a n s f u s i o n services, and 52 plasma centers i n our sample th a t 
contained EIR i n f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined postdonation i n f o r m a t i o n during i t s i n s p e c t i o n . 
Problems were those t h a t were characterized by the inspector on the 
ins p e c t i o n r e p o r t whereas Form 483 observations were those problems 
deemed serious enough t o be denoted on a Form 483. 

SAFETY ISSUES 
Chapter 4:1.2 

Below we provide i n f o r m a t i o n on discrepancies between the number of 
EARs submitted by licensed, unlicensed and plasma f a c i l i t i e s , the one 
safety issue i n the area of postdonation i n f o r m a t i o n . 

EAR DISCREPANCIES 
Chapter 4:1.2.1 

The large number of EARs from licensed blood f a c i l i t i e s i s a concern. 
I t could i n d i c a t e t h a t the system i s working pr o p e r l y or tha t FDA 
should more c l e a r l y define what i s t o be reported. Since 
postdonation processes i n licensed, unlicensed, and plasma f a c i l i t i e s 
are s i m i l a r , the large discrepancy i n t h e i r numbers of postdonation 
EARs i s also of concern. The source of the discrepancy might 
i n d i c a t e problems i n the blood-banking system t h a t r e q u i r e a t t e n t i o n . 
According t o one large blood o r g a n i z a t i o n , there are no complete 
guid e l i n e s f o r postdonation EARs, which also may r e s u l t i n over- or 
underreporting EARs. 

Furthermore, EARs associated w i t h postdonation i n f o r m a t i o n appear t o 
poi n t t o p o t e n t i a l problems i n donor-screening p r a c t i c e s . For 
example, i n f i s c a l year 1995, 65 percent of a l l EARs r e l a t i n g t o 
postdonation i n f o r m a t i o n stemmed from i n f o r m a t i o n obtained at a 
subsequent donation. I t i s not known whether b l o o d - f a c i l i t y 
personnel had erred during the, f i r s t screening or whether the donors 
l i e d or had f o r g o t t e n about c e r t a i n a c t i v i t i e s . Regardless of the 
reason, the data i n d i c a t e t h a t i n f o r m a t i o n t h a t might have been 
obtained at e a r l i e r screenings was not c o l l e c t e d and, t h e r e f o r e , d i d 
not lead t o warranted d e f e r r a l . Also, blood i n d u s t r y representatives 
pointed out t h a t some FDA guidelines do not c l e a r l y define the scope 
of changes requested i n a new guidance document. This, they b e l i e v e , 
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o f t e n r e s u l t s i n unnecessary r e p o r t i n g of EARs tha t are not the 
r e s u l t of f a i l u r e t o e l i c i t i n f o r m a t i o n . 

LABELING 
Chapter 4 : 2 

C a r e f u l l y i d e n t i f y i n g and pr o p e r l y l a b e l i n g blood u n i t s and the tubes 
they are c o l l e c t e d i n f o r t e s t i n g are e s s e n t i a l safety steps. AABB's 
a c c r e d i t a t i o n manual notes t h a t the " o r i g i n a l l a b e l and added 
p o r t i o n s of the l a b e l s h a l l be attached f i r m l y t o the container and 
s h a l l be i n cle a r , eye-readable type, which also may be machine 
readable."\1 Typewritten or computer-generated l a b e l s are most o f t e n 
used; handwritten l a b e l s are acceptable but only f o r temporary 
expedience.\2 

Each l a b o r a t o r y t h a t processes donor blood must ensure t h a t the 
unique number i t assigns t o a donor appears on the donor record, the 
primary c o l l e c t i o n bag, a l l s a t e l l i t e c o l l e c t i o n bags, and a l l tubes 
used f o r processing. This allows the prompt i d e n t i f i c a t i o n of 
s p e c i f i c blood u n i t s when and i f t e s t s reveal abnormal or discrepant 
r e s u l t s . 

Recently, AABB's Committee on Commonality has been working w i t h the 
I n t e r n a t i o n a l Society f o r Blood Transfusion and an FDA l i a i s o n member 
to develop a world standard f o r l a b e l i n g blood and blood products 
w i t h a bar code system th a t by July 4, 1997, would replace the most 
widely used bar code system i n the United States. 

\1 American Association of Blood Banks, A c c r e d i t a t i o n Requirements 
Manual, 5th ed. (Bethesda, Md.: 1994), p. 107. 

\2 Labels r e q u i r i n g i n f o r m a t i o n t h a t i s not standard must be 
handwritten; f o r example, l a b e l s t h a t r e q u i r e the s p e c i f i c volume of 
the product such as a frozen plasma u n i t . 

EAR AND EIR INFORMATION 
Chapter 4:2.1 

We found t h a t l a b e l i n g e r r o r s were commonly reported i n 1994 (1,503 
of 11,292 EARs, or 13 percent), i n c l u d i n g missing or i n c o r r e c t l a b e l s 
f o r ABO and Rh t y p i n g , autologous u n i t s , and e x p i r a t i o n and 
c o l l e c t i o n dates. Table 4.3 shows t h a t licensed f a c i l i t i e s reported 
l a b e l i n g EARs at a r a t e about 475 times more than t h a t of unlicensed 
f a c i l i t i e s and nearly 300 times more than t h a t of plasma centers. 
Their r a t e per 100,000 u n i t s c o l l e c t e d was 5 times higher than 
unlicensed f a c i l i t i e s and nearly 300 times higher than plasma 
centers. We found from the EIR in f o r m a t i o n from f a c i l i t i e s where we 
could determine t h a t l a b e l i n g a c t i v i t i e s were observed by an FDA 
inspector t h a t licensed blood f a c i l i t i e s had more problems i n 
l a b e l i n g (based on problems found by FDA inspectors and the 
percentage of Form 483 observations) than unlicensed ones. (See 
ta b l e 4.4.) 

Table 4.3 

Labeling EAR Rates by F a c i l i t y Type, 
1994\a 

Unlicensed 
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Source 

or 
t r a n s f u s i o n Plasma 

Licensed service\b center T o t a l 

EAR r a t e per f a c i l i t y X c 
EAR rate per 100,000 u n i t s 
c o l l e c t e d or transfusedXd 

4.74 
11. 6 

0.01 0.016 0.49 
2.3 0.04 5.8 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 

Table 4.4 

Source 

Licensed 

No. 

Labeling Problems and Form 483 
Observations by F a c i l i t y TypeXa 

Transfusion Plasma 
UnlicensedXb service center To t a l 

No. No. No No 

F a c i l i t i e s 
w i t h 
problemsX 
c 

F a c i l i t i e s 
r e c e i v i n g 
Form 4 83 
obs e r v a t i 
ons 

9 of 27% 5 of 41 12% 9 of 53 17% 7 of 40 18^ 
33 

8 of 24 5 of 41 12 5 of 53 
33 

9 6 of 40 15 

30 of 
167 

24 of 
167 

18% 

14 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
t r a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325) . 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on in f o r m a t i o n 
.contained i n the EIRs. 

\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
t r a n s f u s i o n services, and 52 plasma centers i n our sample t h a t 
contained EIR i n f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined l a b e l i n g during i t s i n s p e c t i o n . Problems were 
those t h a t were characterized by the inspector on the in s p e c t i o n 
report whereas Form 483 observations were problems deemed serious 
enough t o be denoted on a Form 483. 
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SAFETY ISSUES 
Chapter 4:2.2 

Labeling p r a c t i c e s do not appear t o have any inherent weaknesses 
provided l a b e l i n g i s done properly. 

QUARANTINING 
Chapter 4:3 

The f o u r t h s a f e t y l a y e r , quarantining, i s very important i n 
preventing the d i s t r i b u t i o n of unsuitable blood. Blood f a c i l i t i e s 
maintain separate storage areas f o r u n i t s t h a t have not yet been 
tested, u n i t s t h a t are t o be r e t e s t e d or are repeatedly r e a c t i v e , and 
u n i t s t h a t are s u i t a b l e f o r d i s t r i b u t i o n . Blood intended f o r 
autologous use i s stored separately from blood f o r allogeneic use. 
However, FDA's guidance states t h a t although products must be stored 
separately, they do not have t o be placed i n d i f f e r e n t r e f r i g e r a t o r s . 
I n a d d i t i o n t o separating products, quarantining i s o f t e n aided by 
the use of computer systems t o prevent the erroneous release of blood 
or blood products. 

FDA requires t h a t blood f a c i l i t i e s promptly ( w i t h i n 72 hours i f 
possible) i d e n t i f y and quarantine u n i t s from p r i o r c o l l e c t i o n s dating 
back 5 years or 12 months p r i o r t o the most recent negative screening 
t e s t , whenever a donor has a repeatedly r e a c t i v e screening t e s t f o r 
antibodies t o HIV. For plasma f o r f r a c t i o n a t i o n , t h i s f i g u r e i s 
reduced t o 6 months, provided i t has not been pooled or f u r t h e r 
processed. Furthermore, consignees th a t have been sent such blood 
products are t o be n o t i f i e d so tha t they can hold them i n quarantine. 
Releasing blood and plasma from quarantine requires t h a t the donor 
subsequently t e s t s negative on a confirmatory t e s t f o r antibodies t o 
HIV-1.\3 However, as noted p r e v i o u s l y these requirements are d i r e c t e d 
only at u n i t s t h a t might be p o s i t i v e f o r HIV. No such requirements 
are present f o r u n i t s t h a t might be p o s i t i v e f o r other v i r u s e s . 

\3 Pending a v a i l a b i l i t y of a licensed confirmatory t e s t f o r HIV-2, a 
second d i f f e r e n t antibody t e s t f o r HIV-2 should be used along w i t h a 
licensed confirmatory t e s t f o r HIV-1 when the donor's subsequent 
donation i s found t o be HIV-2 p o s i t i v e . 

EAR AND EIR INFORMATION 
Chapter 4:3.1 

EARs submitted i n 1994 i n d i c a t e t h a t quarantining made up 10 percent 
of EARs submitted t o FDA (1,087 of 11,298). This includes the 
release of products other than those ordered, the release of outdated 
products, and the f a i l u r e t o quarantine u n i t s t h a t are r e a c t i v e f o r 
v i r a l markers. As t a b l e 4.5 shows, licensed f a c i l i t i e s reported 
quarantine EARs at a ra t e more than 300 times t h a t of unlicensed 
f a c i l i t i e s and 85 times t h a t of plasma centers. Their rates per 
100,000 u n i t s c o l l e c t e d were 4.5 and 64 times higher, r e s p e c t i v e l y . 
I n c o n t r a s t , t a b l e 4.6 shows t h a t FDA found very few problems 
r e l a t i n g t o quarantine procedures during inspections, and f a c i l i t i e s 
received the fewest number of Form 483 observations i n t h i s area. 

Table 4.5 

Quarantining EAR Rates by F a c i l i t y Type, 
1994\a 
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Unlicensed 
or 

t r a n s f u s i o n Plasma 
Source Licensed serviceXb center T o t a l 

EAR r a t e per f a c i l i t y X c 3.39 0.01 0.04 0.36 
EAR r a t e per 100,000 u n i t s 8.3 1.9 0.13 4.2 
c o l l e c t e d or transfusedXd 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 

Table 4.6 

Quarantining Problems and Form 483 
Observations by F a c i l i t y Type 

UnlicensedW Transfusion Plasma 
Licensed b service center T o t a l 

Source No. % No. % No. % No % No 

F a c i l i t i e s 1 of 3% 2 of 40 3% 2 of 6 2 0 of 30 0 5 of 
w i t h 30 3% 163 
problemsX 
c 

F a c i l i t i e s 1 of 3 2 of 40 5 1 of 6 2 2 0 of 30 0 4 of 
re c e i v i n g 31 163 
Form 483 
observati 
ons 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
t r a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325) . 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on inf o r m a t i o n 
contained i n the EIRs. 

\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
t r a n s f u s i o n services, and 52 plasma centers i n our sample th a t 
contained EIR i n f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined quarantining during i t s i n s p e c t i o n . Problems were 
those t h a t were characterized by the inspector on the in s p e c t i o n 
report whereas form 483 observations were problems deemed serious 
enough t o be denoted on a Form 483. 

56 of 109 5/20/99 1:05 PM 



http://frwebgate.access.gpo.gov/cg...txt&directory=/diskb/wais/data/gao 

SAFETY ISSUES 
Chapter 4:3.2 

Quarantining p r a c t i c e s do not appear to have any inherent weaknesses 
provided q u a r a n t i n i n g i s done pro p e r l y . 

STORAGE AND DISTRIBUTION 
Chapter 4:4 

The storage and d i s t r i b u t i o n of products c o n s t i t u t e the l a s t step i n 
blood-banking. Blood f a c i l i t i e s should be able to f o l l o w every u n i t 
of blood ( i n c l u d i n g each component prepared from a u n i t ) through 
records obtained between screening and f i n a l t r a n s f u s i o n or 
d e s t r u c t i o n . These steps include c h a r t i n g gauges i n r e f r i g e r a t o r s , 
freezers, and p l a t e l e t incubation mechanisms and comparing t h e i r 
readings t o automated temperature recordings. For example, there are 
requirements t h a t storage temperatures f o r source plasma be lower 
than 20 degrees Celsius. Units exposed to higher temperatures may be 
issued but must be r e l a b e l e d as "source plasma, salvaged."\4 

Furthermore, the AABB t e c h n i c a l manual states t h a t when i t i s 
necessary t o destroy a product, the i d e n t i f i c a t i o n of each of the 
components destroyed, the reasons f o r d e s t r u c t i o n , and the data and 
methods of d e s t r u c t i o n must be recorded.\5 

According t o AABB's t e c h n i c a l manual, blood f a c i l i t i e s must, when 
they ship u n i t s , record the name and address of the r e c e i v i n g 
f a c i l i t y ; the date and time of shipment; a l i s t of a l l donor u n i t 
numbers, blood types, and e x p i r a t i o n dates; the names of a l l blood 
components; the f i n a l i n s p e c t i o n of whole blood or red blood c e l l 
u n i t s ; p e r i o d i c t e s t s t o determine t h a t the shipping containers have 
maintained an acceptable range of storage temperatures; and the name 
of the person f i l l i n g the order.\6 

According t o f e d e r a l r e g u l a t i o n s , " D i s t r i b u t i o n and r e c e i p t 
procedures s h a l l include a system by which d i s t r i b u t i o n or r e c e i p t of 
each u n i t can be r e a d i l y determined t o f a c i l i t a t e i t s r e c a l l , i f 
necessary."\7 E s s e n t i a l l y , t h i s means the name and address of the 
f a c i l i t y r e c e i v i n g the blood products, the date and q u a n t i t y 
d e l i v e r e d , the l o t number of each u n i t , and the date of e x p i r a t i o n or 
c o l l e c t i o n . 

Several FDA memoranda p e r t a i n t o the d i s p o s i t i o n and r e t r i e v a l of 
u n i t s t h a t have been t e s t e d f o r v i r a l markers from donors who 
subsequently t e s t e d p o s i t i v e or repeatedly t e s t r e a c t i v e . Other FDA 
i n f o r m a t i o n notes t h a t manufacturers of plasma d e r i v a t i v e s are 
allowed t o receive u n i t s of source plasma before they receive a l l 
w r i t t e n t e s t r e s u l t s (such as v i r a l marker t e s t i n g ) i f the c o l l e c t i o n 
f a c i l i t y i s owned by the manufacturer and has the same license 
number. Manufacturers t h a t c o l l e c t source leukocytes can ship them 
before r e c e i v i n g the w r i t t e n i n f e c t i o u s disease t e s t r e s u l t s (because 
leukocytes have a short s h e l f l i f e ) but they cannot use them except 
i n an emergency. 

\4 A u n i t l a b e l e d "source plasma, salvaged" has exceeded i t s 
e x p i r a t i o n date or required storage temperature or has been subject 
to other problems t h a t p r o h i b i t i t s use i n plasma pools. Such u n i t s 
can be used f o r research, however. 

\5 American Association of Blood Banks, Technical Manual, 11th ed., 
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(Bethesda, Md. : 1993), p . 574. 

\6 American Association of Blood Banks, Technical Manual, p. 574. 

\7 21 C.F.R. 606.165 (a) . 

EAR AND EIR INFORMATION 
Chapter 4:4.1 

EARs submitted t o FDA i n 1994 were r a r e l y r e l a t e d t o storage and 
d i s t r i b u t i o n issues. Errors and accidents include shipping u n i t s to 
an i n c o r r e c t f a c i l i t y , l o s i n g or f a i l i n g t o receive u n i t s , and 
s t o r i n g at i n c o r r e c t temperatures. Less than 5 percent (553 of 
11,292) of a l l EARs submitted were i n t h i s area. Only issues r e l a t e d 
to c o l l e c t i o n and v i r a l t e s t i n g had fewer EARs (362 and 274, 
r e s p e c t i v e l y ) . Table 4.7 shows t h a t licensed f a c i l i t i e s reported 
storage and d i s t r i b u t i o n EARs at a rate nearly 1,800 times higher 
than t h a t of unlicensed f a c i l i t i e s and nearly 900 times higher than 
t h a t of plasma centers. Their rates per 100,000 u n i t s c o l l e c t e d were 
31 and nearly 4,400 times higher, r e s p e c t i v e l y . Table 4.8 shows, i n 
contrast t o the EAR data noted above, th a t a large number of 
f a c i l i t i e s f o r which we could determine t h a t storage and d i s t r i b u t i o n 
a c t i v i t i e s were observed by an FDA inspector were found t o have 
storage and d i s t r i b u t i o n problems during FDA inspections. This t a b l e 
also i l l u s t r a t e s a high percentage of Form 483s r e l a t e d t o storage 
and d i s t r i b u t i o n . I n f a c t , t h i s area received more Form 483 
observations than any other layer or process we examined. 

Table 4.7 

Storage and D i s t r i b u t i o n EAR Rates by 
F a c i l i t y Type, 1994\a 

UnlicensedX 
or 

t r a n s f u s i o n Plasma 
Source Licensed serviceXb center T o t a l 

EAR r a t e per f a c i l i t y X c 1.79 0.001 0.002 0.18 
EAR ra t e per 100,000 u n i t s 4.37 0.14 0.001 2.1 
c o l l e c t e d or transfusedXd 

\a There were 308 licensed blood f a c i l i t i e s , 2,274 unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services, and 463 plasma centers i n the 
United States i n 1994. 

\b FDA separates e r r o r and accident reports by unlicensed blood 
f a c i l i t i e s and t r a n s f u s i o n services i n i t s annual summaries of EARs. 
However, these establishments submit t h e i r EARs based on a 
s e l f - d e s i g n a t i o n as e i t h e r an unlicensed blood f a c i l i t y or 
t r a n s f u s i o n service and FDA does not check the accuracy of these 
s e l f - d e s i g n a t i o n s . Therefore, we combined t h i s i n f o r m a t i o n i n our 
analysis of EARs. 

\c We c a l c u l a t e r a t e per f a c i l i t y by d i v i d i n g the t o t a l number of 
EARs by the t o t a l number of f a c i l i t i e s . 

\d We c a l c u l a t e r a t e per 100,000 u n i t s c o l l e c t e d by d i v i d i n g the 
t o t a l number of EARs by the t o t a l number of u n i t s c o l l e c t e d . 
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Table 4. 

Source 

Storage and D i s t r i b u t i o n Problems and 
Form 483 Observations by F a c i l i t y TypeXa 

Licensed 
UnlicensedW Transfusion Plasma 

b service center 

No. No. No. No 

Total 

No 

F a c i l i t i e s 
w i t h 
problemsX 
c 

F a c i l i t i e s 
r e c e i v i n g 
483 
o b s e r v a t i 
ons 

21 of 
38 

14 of 
38 

55% 12 of 261 
47 

37 8 of 47 17 

30 of 
74 

26 of 
74 

41% 

35 

17 of 34^ 
50 

14 of 
50 

28 

80 of 
209 

62 of 
209 

30 

\a There were 48 licensed f a c i l i t i e s , 114 unlicensed f a c i l i t i e s , 91 
tr a n s f u s i o n services, and 72 plasma centers i n our sample ( t o t a l = 
325) . 

\b I n our analysis of EIRs and Form 483s we separated unlicensed 
blood f a c i l i t i e s and t r a n s f u s i o n services based on in f o r m a t i o n 
contained i n the EIRs. 

\c There were 38 licensed f a c i l i t i e s , 83 unlicensed f a c i l i t i e s , 36 
tr a n s f u s i o n services, and 52 plasma centers i n our sample t h a t 
contained EIR in f o r m a t i o n t h a t allowed us t o determine t h a t FDA had, 
i n f a c t , examined storage and d i s t r i b u t i o n during i t s i n s p e c t i o n . 
Problems were those t h a t were characterized by the inspector on the 
ins p e c t i o n r e p o r t whereas Form 483 observations were problems deemed 
serious enough t o be denoted on a Form 483. 

SAFETY ISSUES 
Chapter 4:4.2 

One area of sa f e t y t h a t i s of concern regarding storage and 
d i s t r i b u t i o n i s the issue of inventory management. 

INVENTORY MANAGEMENT 
Chapter 4:4.2.1 

The data i n d i c a t e t h a t blood f a c i l i t i e s e i t h e r cannot account f o r or 
lose a large number of donated u n i t s , u n i t s t h a t are never 
transfused. Data from AABB, ABC, ARC, and 3,600 independent 
h o s p i t a l s showed t h a t 10.5 percent of the 1989 blood supply (nearly 
1.5 m i l l i o n u n i t s ) was not transfused. Outdated or l o s t u n i t s 
accounted f o r 7 percent (994,000 u n i t s ) of the t o t a l number of u n i t s 
c o l l e c t e d . I n t e r e s t i n g l y , 3.5 percent (501,000 u n i t s ) of the blood 
t h a t was not used was not accounted f o r i n any way.XS 

Although u n i t s t h a t are unaccounted f o r are not r e l a t e d d i r e c t l y to 
safety, they h i g h l i g h t the storage and - d i s t r i b u t i o n problems at blood 
f a c i l i t i e s . 

Our e a r l i e r discussion of autologous donations and t r a n s f u s i o n t o 
unintended r e c i p i e n t s might be relevant here i f we could determine 
t h a t u n i t s t h a t were unaccounted f o r were transfused t o the wrong 
p a t i e n t . Of course, these data cannot e x i s t because blood f a c i l i t i e s 
cannot account f o r them. However, a recent AABB survey found t h a t 48 
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of 491 respondents (9.8 percent) reported t h a t one or more u n i t s were 
associated w i t h inventory management problems, inadvertent crossover 
( g i v i n g a u n i t of blood t o an unintended r e c i p i e n t ) , improper p a t i e n t 
i d e n t i f i c a t i o n , or discrepancies i n blood t y p i n g . Inadequate 
processes f o r inv e n t o r y c o n t r o l can th e r e f o r e a f f e c t blood safety. 

\8 E. Wallace et a l . , " C o l l e c t i o n and Transfusion of Blood and Blood 
Components i n the United States, 1989," Transfusion, 33 (1993), 
139-44. Recent ARC data i n d i c a t e t h a t l o s t u n i t s comprised only 
0.0028 t o 0.0043 percent of produced components i n the f i r s t h a l f of 
1996. 

MONITORING AND INVESTIGATING 
Chapter 5 

In the f i f t h s a f e t y layer, FDA monitors blood f a c i l i t i e s f o r 
compliance w i t h f e d e r a l good manufacturing p r a c t i c e s and blood-
banking r e g u l a t i o n s by in s p e c t i n g them. I t also requires licensed 
blood f a c i l i t i e s t o n o t i f y FDA of e r r o r s and accidents i n the 
manufacturing of b i o l o g i c a l products. EARs provide FDA w i t h 
i n f o r m a t i o n on p o t e n t i a l problems w i t h i n a blood f a c i l i t y and give i t 
a means w i t h which t o begin product r e c a l l procedures.\1 

The Food, Drug, and Cosmetic Act and the Public Health Service Act 
authorize FDA i n v e s t i g a t o r s t o examine a l l p e r t i n e n t parts of a blood 
f a c i l i t y ' s operations and report t h e i r f i n d i n g s i n an EIR; they note 
o b j e c t i o n a b l e c o n d i t i o n s on the Form 483. At the close of an 
ins p e c t i o n , the i n v e s t i g a t o r s present the Form 483 t o the head of the 
f a c i l i t y t o ensure t h a t management i s aware of t h e i r observations. 

A licensed f a c i l i t y t h a t refuses t o permit such inspections or 
refuses t o perm-it access t o required records can have i t s license 
revoked. For unlicensed f a c i l i t i e s , r e f u s a l s can r e s u l t i n j u d i c i a l 
a c t i o n t o close a f a c i l i t y . 

FDA's annual 
f a c i l i t i e s a 
recommends t 
found d i r e c t 
s i g n i f i c a n t ! 
the most ser 
and unlicens 
not t i m e l y i 
blood f a c i l i 

summaries of EARs suggest t h a t unlicensed blood 
re underreporting t h e i r e r r o r s and accidents. (FDA 
hat unlicensed f a c i l i t i e s v o l u n t a r i l y report EARs.) We 
, i f unconfirmed, evidence t h a t unlicensed f a c i l i t i e s are 
y less l i k e l y than licensed ones to submit an EAR even i n 
ious cases, when product r e c a l l s occur. Also, licensed 
ed f a c i l i t i e s are not submitting t i m e l y EARs and FDA i s 
n confirming t h a t r e c a l l s t h a t have been i n i t i a t e d by 
t i e s have a c t u a l l y occurred. 

We found s u b s t a n t i a l confusion i n the blood i n d u s t r y on the 
d i s t i n c t i o n between FDA r e g u l a t i o n s and guidance i n terms of what 
p r a c t i c e s were a c t u a l l y required and what were recommended. I t s 
ins p e c t i o n procedures also have several d e f i c i e n c i e s . (1) FDA 
conducts no s t a t i s t i c a l analyses of the in f o r m a t i o n contained i n EIRs 
and t h e i r corresponding Form 483 observations. (2) While FDA's 
current l i s t of licensed blood f a c i l i t i e s i s generally r e l i a b l e , some 
of the l i s t ' s i n f o r m a t i o n i s inaccurate. (3) FDA f a i l s t o inspect 
some blood f a c i l i t i e s w i t h i n the time periods set by i t s own 
gui d e l i n e s . (4) FDA's present p o l i c y on completing EIRs creates 
problems f o r determining what blood-banking processes have a c t u a l l y 
been inspected. (5) There were d i f f e r e n c e s across d i s t r i c t s i n Form 
483 observations given by FDA inspectors. Also, we found 
i n c o n s i s t e n c i e s i n what was considered an a c t i o n t h a t should r e s u l t 
i n a Form 483 observation or warning l e t t e r . 

These problems may not d i r e c t l y jeopardize the safety of the blood 
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supply. However, without adequate monitoring of the blood i n d u s t r y , 
FDA cannot ensure th a t i n d i v i d u a l f a c i l i t i e s conform to the f e d e r a l 
s t a t u t e s and re g u l a t i o n s t h a t are designed to provide safe blood t o 
the n a t i o n . 

\1 A r e c a l l i s a blood f a c i l i t y ' s v o luntary removal or c o r r e c t i o n of 
a marketed blood product t h a t v i o l a t e s laws administered by FDA. The 
Public Health Service Act authorizes FDA to require t h a t a 
manufacturer i n i t i a t e a r e c a l l i f there i s an imminent hazard t o the 
p u b l i c h e a l t h . 

ERROR AND ACCIDENT REPORTS 
Chapter 5:1 

FDA's r e g u l a t i o n s r e q u i r e a l l blood f a c i l i t i e s t o maintain records of 
er r o r s , accidents, t r a n s f u s i o n reactions, complaints, i n v e s t i g a t i o n s , 
and follow-up. Licensed f a c i l i t i e s are required t o n o t i f y FDA of 
err o r s and accidents t h a t a f f e c t the safety, p u r i t y , or potency of 
blood products, but unlicensed ones are not. They are asked, 
however, t o n o t i f y FDA v o l u n t a r i l y . \ 2 

FDA's guidance on what c o n s t i t u t e s a reportable e r r o r or accident 
includes, among others, the release of blood u n i t s (1) t h a t are 
repeatedly r e a c t i v e t o t e s t s , i n d i c a t i n g h e p a t i t i s or HIV; (2) i n 
which t e s t i n g was performed i n c o r r e c t l y or m i s i n t e r p r e t e d ; (3) from 
donors who are, or should have been, permanently or tem p o r a r i l y 
deferred; (4) t h a t have not been completely t e s t e d or t h a t are 
i n c o r r e c t l y labeled; and (5) t h a t are contaminated because of an 
er r o r i n manufacturing. A reportable e r r o r or accident also includes 
i n c o r r e c t l y i d e n t i f y i n g samples used i n r o u t i n e t e s t i n g , making 
e r r o r s i n r o u t i n e t e s t i n g t h a t r e s u l t i n the wrong u n i t ' s being 
released f o r t r a n s f u s i o n , and i s s u i n g the wrong u n i t f o r t r a n s f u s i o n . 
Errors and accidents should always be reported promptly when a 
product has been made a v a i l a b l e f o r d i s t r i b u t i o n . \ 3 

EARs are submitted t o the Center f o r Biologies and Evaluation Review 
(CBER i s the FDA center w i t h main r e s p o n s i b i l i t y f o r r e g u l a t i n g blood 
and blood products), and i f an EAR c l e a r l y does not require f u r t h e r 
e v a l u a t i o n f o r a product r e c a l l i t remains at CBER, where i t i s 
entered i n t o the e r r o r and accident r e p o r t i n g system (EARS) database. 
I f CBER decides t h a t f u r t h e r e v a l u a t i o n i s warranted, i t forwards the 
EAR t o the appropriate d i s t r i c t o f f i c e f o r follow-up as a p o t e n t i a l 
r e c a l l s i t u a t i o n . The d i s t r i c t o f f i c e determines i f the s i t u a t i o n 
does warrant a r e c a l l and makes a recommendation t o the o f f i c e of 
compliance w i t h i n CBER. This recommendation i s evaluated f o r 
completeness and t o determine i f the i n c i d e n t meets the d e f i n i t i o n of 
a r e c a l l . \ 4 I f the i n c i d e n t i s determined t o be a r e c a l l , a hea l t h 
hazard assessment i s performed and c l a s s i f i e d as t o the s e v e r i t y of 
the event. A r e c a l l i s confirmed when CBER n o t i f i e s the d i s t r i c t 
t h a t a r e c a l l should occur. I n f i s c a l year 1994, there were 427 
blood r e c a l l s i n v o l v i n g 8,529 u n i t s of blood or plasma, or about 
0.003 percent of the approximately 26 m i l l i o n u n i t s c o l l e c t e d 
n a t i o n a l l y t h a t year.\5 

FDA maintains a database of EARs and compiles annual summaries t h a t 
t o t a l them and categorize them by type of f a c i l i t y and type of e r r o r . 
From October 1991 t o September 1994, FDA received more than 30,700 
EARs. Postdonation i n f o r m a t i o n e r r o r s and accidents accounted f o r by 
fa r the greatest number. 


