ZOUET AL.

are related to either the safety of donors or their poteptial
risk of exposure to infectious diseases.? For example, date
of last donation, date of birth, hemoglobin level, blood
pressure, pulse, and weight are mainly for the safety of
blood donors, whereas histories of, or exposure to, HIV,
hepatitis, and other blood-borne, sexually transmitted, or
_certain endemic infections are for the safety of bloed
-recipients. Donors in the first category are deferred from
donating blood since the donation process may harm
their health. Donors in the latter category are deferred

from donating blood to prevent blood recipients from -

exposure to potentially higher risk of infectious diseases.
Such donors-may be harboring an infectious agent and
potentially be able to transmit that agent to recipients
through the donated blood. For blood-barmne infections
for which no testing is available, blood donor interview
and subsequent deferral is believed to represent an

important safeguard against transfusion transmission of

such infections. Even for blood-borne infections for which
there is routine testing, donor interview and deferral are
considered extralayers of assurance, because blood donor
infectious disease testing, while having excellent sensitiv:
ity, is not without false-negative results, particularly for
very recently acquired infections.

The expanding list of health history questions related
to potential exposure to blood-borne infections has had a
sigmificant impact on the bloed collection process. Not
only have such questions resulted in a large number of
blood donors being deferred each year by blood centers
in the United States but also many of the temporarily
deferred donors do not return te donate blood.*” Few
studies have been conducted to evaluate the interview
process or the majority of the screening questions. With

the changing epidemiology of blood-borne infections

arnong blood donors and the improved testing methods
for donated blood, an assessment of the current impact of
the interview process and the screening questions has
- become more relevant.

 An earlier study of American Red’ Ctoss {ARC} blood
donors examined prevalence of hepatitis B surface anti-
gen (HBsAg) or antibodies to HIV (anti-HIV), HCV {anti-
HCV), or HFEV (anti-HTLV) for different groups of donors
who were temporarily deferred in 2000 to 2001 and later
returned to donate blood in 2000to 2003.* The results were
compared with either first-time or repeat donors in 2000
to 2003, while controlling for differences in sex, age, and
year of donation. Of donors temporarily deferred in 2000
to 2001 who had had no donation or'deferral during
the previous 2 years, ‘'only 22.08 percent subsequently
returned to donate blood in 2000 to 2003. Donations from
returning donors who had been deferred for potential
infectious disease risk did not show a higher prevalence
for any of the viral markers when those with no donation
or deferral during the previous 2 years were compared
with first-time donations and those with prior donation
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were compared with repeat donations. The study con-
cluded that blood donors temporarily deferred in 2000 to
200} for potential risk of viral infection who later returned
to donate blood did not appear to pose a higher risk com-
pared to ﬁrst-txme or repeat donors. The study suggested
that the eﬂ'et_:uveness of some of the curently used defer-
ral questions in reducing viral risks warranted futther
study. The previous study, however, only examined inter-
view questions that result in temporary deferrals. In ad-
dition, a limitation of this study was that temporarily
deferred donors who subsequently returned to donate
biood could be different from those who had been

. deferred but did not return.

To further assess the impact of the donor health

_ history questionnaire and particularly certain interview

questions that result in indefinite deferral, a study was
designed to recruit deferred donors and to test a sample
of their blood for prevalence of blood-borne infections.

MATERIALS AND METHODS

Study population

The study targeted blood donors who presented to ARC
Blood Services and were deferred from donating blood
‘due to answering “yes” to health history question(s) at
four different centers of the ARC Blood Services during the
following time periods: 2003 to 2005 for two centers, 2004
to 2005 for a third center, and 1999 to 2004 for a fourth
center. The first two centers were located in New England,
the third center in the Southeast, and the fourth center in
the Upper Midwest. In the fourth center, only donors-who
were deferred for hepatitis, including hepatitis A and hep-
atitis with infectious mononucleosis, or for inavenous
drug use (IVDU; Questions 3, 4, and 12) were targeted
for recruitment. A yes answer to any of these questions
resulted in indefinite deferral. In the other three centers,
however, donors who were deferred for all health history
questions related to recipient safety (see Appendix), indef-
inite or temporary, were targeted for recruitment. The
study was approved by the ARC Institutional Review
Board.

Recruitment

In the first three centers, deferred denors were recruited
through a variety of means, including personal invitations
at blood drives, mailing of invitation letters, phone calls,
or a combination of mailing and phone calls. For recruit-
ment at blood drives, donation databases were used to
target larger blood drives, and research staff attended
these targeted drives. For recruitment through mailing
with or without follow-up phone call, donation databases
were searched for all deferred donors who had been
deferred for the targeted questions during the targeted
period and were residing in areas surrounding certain
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fixed collection sites. Donors deferred at drives where per-

sonal recruitment occurred were excluded from the mail-
ing and/or phone approach. Letters were then sent to the
selected deferred donors to inform them of the study and
to ask them to contact research staff to arrange for a blood
draw. Approximately 2 weeks after the mailing, follow-up
phone calls were made to some of those who had not
responded to the mailing. For the fourth center, phone call
was the only method vsed for recruitment and donors
were called muitiple dmes, if necessary, to make contact.

Data collection

In addition to data on deferral, demographic data on
deferred donors including sex, age, and previous donor
presentations were obtained from a research database of
donors and donations (ARCNET database). The ARCNET
Data Center maintzins data of blood donors and dona-
tions as well as donor deferrals, excluding name or other
information that would allow identification of individual
donors, for all Blood Services Regions of the ARC since
1995.% A blood sample was collected from each enrolled
deferred donor and tested for serologic markers of blood-
bome infections as for successful blood donors. During

the period covered by this study, all donations were tested -

as described previously for ant-HIV, anti-HCV, antg-HTLV,
HBsAg, and antibodies to HBV core antigen (anti-HBc).?
During this period, nucleic acid testing (NAT) was also
performed on blood donations for detecting HIVRNA and
HCV RNA " NAT of deferred donors, however, was not
included in this study. Ali enrolled deferred donors were
tested with the same serologic screening and confir-
matory tests used for nondeferred donors. The results of
confirmatory testing are reported for HBsAg, anti-HCV,
anti-HIV, and anti-HTLV. Because there is no confirmatory
test for the hepatitis B core antibodies, the results “of
screening testing are reported. Positive test rates were
compared to those for first-time donors from the same
region because first-time donors have higher marker rates
than repeat donors and first-time donors account for
most of donors deferred for potential infection risks,

Statistical analysis
Statistical analyses were carried out with computer soft-
ware (SAS, SAS Institute, Cary, NC).* Comparisens were

performed with a { test for means, with a chi-square test

for proportions, or with probability determination based
on Poisson distribution where appropriate. Analysis of
factors that may be associated with increased or
decreased risk of blood-borne infections among enrolled
deferred donors was further performed with Poisson
regression with SAS."” For the analysis, sex, and age of
deferred donors as well as participating region (cenier)
were included in the model. Allreported p values are two-
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sided. A p value of l¢ss than 0.05 or a 95 percent confi-
dence interval (CI) of an odds ratio {OR) that does not
include 1 indicates that a difference is considered to be
significant. '

RESULTS

Comparison of enrolied versus nonenrolled
deferred donots

In total, 487 deferred donors were enrolled for this study,
with a mean enrollment rate of 13 percent, Enrollment
rates varied with differerit recruiting methods and among
the four participating blood services regions. Invitation at
blood drives gave higher enrollment rates but lower over-
all vield due to limitation of available research staff to
attend blood drives. With three of the four centers com-
bined, recruitment at blood drives obtained an enrcil-
ment rate of 49.2 percent, whereas mailing alone gave
only an enrollment rate of 5.0 percent. Mailing with a fol-
low-up phone call was able to enroll 11.7 percent of the
targeted deferred donors. At the fourth center where
repeated phone calls were the only recruitment method
used, 28.7 percent of targeted deferred donors were
enrofled.

Compared with nonenrolled deferred donors, those
who were enrolled were less likely to be male (42% among
enrolled vs, 51% among nonenrolled, p < 0.95), morelikely
to be older (40 years old on average among enrolled vs.
34 years among nonenrotled, p < 0.05}, likely to have made
more prior donations (amean of 4.1 imes among enrolled
vs. 1.5 times among nonenrolled, p < 0.05), and also likely
to have been deferred more often (0.8 times on average
among enrolled vs. 0.5 times among nonenrolled,
p <0.05). Compared to first-time donors who donated to
the same regions during the period of the study but were
not deferred, those who were enrolled were less likely to
be male {42% vs. 49%, p < 0.05) and more likely to'be older

. (40 years old vs. 31 years old, p <0.05). Tabie 1 shows the
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comparison of enrolled donors versus nonenrciled
donors who had been deferred for several specified rea-
sons. Owing to the small number of enroliees, compari-
sons for other deferral questions are not shown. For
donors deferred for Questions 12 {intravenous drug use
{IVDU)]) and 19 {b}ood exposures), enrolled donors hgd
fewer male donors compared to nonenrolled donors,
whereas for other questions, differences in sex composi-
tion between enrolled and nonenrolled groups are not sig-
nificant. For donors deferred for Question 3 (liver disease),
4 (positive hepatitis test), 19, and 37 (HIV-1 Group O expo-
sure), enrolled donors tended to be older than nonen-
rolled donors. For donors deferred for Questons 3, 4, and
18, enrolled donors appeared to have presented more
times for donation than nonenrolled donors. Enrolled
donors who were deferred for Question 19 also appeared
to have had more prior deferrals than nonenrolled donors.
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Testing results for infectious disease markers
among enrolled donors

Confirmed positive tests for anti-HCV, anti-HIV, HBsAg,
and anti-HTLV and repeat-reactive tests for anti-HBe are
shown in Table2 for enrolled donors who had been
deferred for Questions 3, 4, 12, 17, 19, or 37. None of the
enrolied donors was confirmed positive for anti-HIV. No

confirmed positive for any of the above markers wasiden-

tified among enrolled donors who had been deferred for

other questions. The testing resulis were compared to

those for first-time donors who.donated to the same
regions during the period of the study but were not
deferred. Of the 29 donors who were deferred for having

had “yellow jaundice, liver disease, or hepatitis since the,

TABLE 1. Comparison of enrolied versus nonenrolled

deferred donots
Deferral quastion Enrolled Nonenrofled  p Value
Percentage who were male ’ '
3 (tiver disease) 85.2 53.0 0.822
4 (hepatitis positive) ~ 45.8 53.2 0.400
12 {IvDU) . £0.0 79.2 0.017
17 {malania) 55.1 52.6 0.808
19 (blood exposure) 281 423 0.004°
37 (HIV in Africa) 222 36.0 0.250

Mean (SD) age (years)

3 (liver disease) 48.1 (15.3) 39.8 (140) 0002
4 (hepatitis positive) ~ 46.0 (13.2)  41.1(13.9)  0.040°
12 (IVDU) 36.1{10.2) 369(121)  0.808
17 (malaria) 355({160) 357(152) 0847
19 (blood exposure)  35.1(11.9)  285(11.3)  <0.001°
37 (HIV in Africa) 38.0 (12.6) 320 (10.3)  0.025*

Mean (SD) number of prior donations

3 (fver disease) 1.6 (3.2) 06(14)  <0.001°
4 (hepatitis positive) 1.8 (3.1) 0.9 {2.6) 0.047°
12 (IVDU) 0.3 (0.5) 0.4 {1.5) 0.785
17 (malaria) 52{82) 4.1{8.4) 0.484
19 (blood exposure) 2.6 {3.4) 1532  <0.001"
37 (HIV in Africa) 0.4 (0.7) 0.9 (2.4) 0442

Mean {SD} number of brior deferrals

3 (liver disease) 0.5 (0.7) 0.4 (0.7) 0.068
4 (hepatitis positive) 0.7 {1.0) 0.5 {(1.0) 0.303
12 (IVDU) 0.4 {0.6) 0.2 {0.5) 0.223
17 (malaria) 0.7 (0.6} 0.6 (0.6 0.346
19 (blood exposurs) 0.8 {0.9) 0.5(0.6)  <0.001*
37 (HIV In Africa) 0.3 (0.5) 0:3 (0.5 0.776

* pValues of significance.

age of 11" (Question 3}, I had anti-HCV and anti-HBc, 2
had anti-HBc, and 1 had anti-HCV (p < 0.05 for anti-HCV
and anti-HBc). Thirty-seven donors were deferred for hav-
ing “ever tested positive for hepatitis” (Question 4), 1 of .
whom had HBsAg and anti-HBc and 3 had anti-HBc
(p <0.05 for HBsAg and anti-HBc). Among the 14 donors
deferred for “having ever used a needle, even once, to take
any illegal or nonprescription drug” (Question 12), 1 had
anti-HCV, and-HTIV-I, and anti-HB¢; 1 had ant-HCV
and anti-HBc; and 2 had anti-HCV (p < 0.05 for al). Sixty-
nine.donors were deferred for travet to malarial areas
{Question 17), 1 of whom had anti-HBc (not significant
[NS]). Of the 127 donors deferred for a history in the past
12 months of “tattooing, ear/body piercing, acupuncture,
accidental needlestick, coming into contact with someone
else’s blood, or taking {snorting) cocaine or any other
street iirugth:ough one’s nose” (Question 19), 1 was ant-
HBc repeat-reactive (NS). Among 18 denors deferved
for possible exposure in certain Afiican countries
{Question 37), 1 had anti-HBc (NS). .

Poisson regression analysis of
marier-positive rates

Because the enrolled deferred donor grbup differs from
first-time donors in composition of sex and age, compar-
ison between the enrolied group and first-time donors
needs to take into account such differences. Foisson
regression was used to compare the marker-positive rates
in the enrolied deferred doners with those among first-
time donors while incorporating into the model these two
factors as well as participating blood center. Owing to the
relationship of Questions 3 and 4 and their small num-
bers, results for the two questions were combined for the
Poisson regression analysis. Further, owing to the small
numbers, testing results for different markers were com-
bined. 1fa donor tested positive for the presence of at least
one of ant-HIV, anti-HCV, anti-HTLV, or HBsAg, or -anti-
HBc repeat-reactive, the testing result was defined as
“marker-positive.” The results are shown in Table 3. Essen-
dally, donors deferred for Questions 3, 4, and 12 showed
higher positive rates of these viral markers than first-time-

TABLE 2. Confirmatory resmts for infectious disease markers among enrcalled deferred donors {repeatedly reactive
results for anti-HBc)

Anti-
HBsAg/ HCY/  Anti-HGW/ L
Numbar Anti-  Anti-  Ant-  Anti-  Anti-HBcf Count by individual test
Deferral question deferred HBe HCV HBc HBc  Anti-HTLV  Anti-HBe HBsAg Anti-HCV  Anti-HIV  Anti-HTLV
3 (liver disease) 29 z 1 0 1 0 3 0 2 0 )
4 (hepatitis positive) 37 3 0 R o 0 4 i* o 0 0
12 (IVDU) 14 0 2 0 1 i 2 ] 4 o 1
17 {malaria) ' 69 1 0 G 0 0 1 o 0 0 0
19 (bicod exposure) 127 1 0 0 g 0 1 g - "] Y 0
37 (HIV in Africa) 18 1 0 ] 0 0 1 0 0 ¢ 0

* pValue < 0.05 based on Poisson distribution
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TABLE 3. Poisson regression analysis of
marker-positive rates ]
Deferral question OR (85% Cl} p Value
3 (liver disease) and 4 (hepalitis}  4.68 {2.34-9.37) <0.01
12 (IVDL) 18,13 (6.80-48.31)  <0.01
17 (malaria) 0.84 (0.12-5.97) 0.86
18 {blood exposure) 0.53 (0.07-3.75) 0.52
37 (HIV-1 group O risk) 3.40 (0.48-24,18) 022

donors but donors deferred for Questions 17, 19, or 37 did
not show higher viral marker rates when potential differ-
ences in sex and age composition as well as intercenter
variations were taken into account. Similar results were
obtained for Questions 3, 4, and 12 when anti-HBc was
excluded in the comparison.

DISCUSSION

Our previous study showed that blood donors temporarily
deferred for potential risk of viral infection who later
returned to donate biood did not appear to pose a higher
risk compired to first-time or repeat donors.® In contrast,
results from the present study show that donors indefi-
nitely deferred for *yellow jaundice, liver disease, or hep-
atitis since the age of 11" (Question 3}, “ever tested
positive for hepatitis” (Question 4), or “having ever used a
needle, even once, to take any illegal or nonprescription
drug” (Question 12) were more likely to have higher hep-
atitis marker rates than those who were not deferred.
These questions result in indefinite deferrals. Owing to
low response rate among deferred donors and potential
recruitment bias of deferred donors, who may not reflect
potential donors with that deferral factor in the general
population, caution should be used, however, when gen-
eralizing these data to the larger population of potental
blood donors, ,

Among other specific reasons for deferral,
Question 19, namely, “In the past 12 months, have you had
a tattoo, ear/body piercing, acupuncture, accidental
needlestick, come into contact with someone else's blood,
or taken (snorted) cocaine or any other street drug
through your nose,” warrants further discussion. The
question caused more than 4 percent of all of the tempo-
rary deferrals and has been studied in both the previous
analysis® and this investigation. Results from our previous
study did not show an increased risk of viral infections by
HIV, HEV, HCV, ot HTLV among donors who were deferred
for this question and subsequently returned to donate
bicod.® The prevalence (/100,000) among those with no
prior donation or deferral history was 126.6 for anti-HCV,
14.1 for anti-HIV, 70.3 for HBsAg, 14.1 for anti-HTLV, or
211.0 for any of these markers, compared to 287.7, 11.4,
74.3, 10.9, or 380.5 for first-time volunteer donors. None
of the 6036 donors who were deferred for this question

X
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and had had 2 prior donation were positive for the pres-
ence of any of the viral markers, compared to a prevalence
{/100,00D) of 6.3, 1.3, 2.1, 0.3, or 8.9 for those markers
among repeat volunteer donors. Comparison through
Poisson distribution showed that the differences were not
significant (p > 0.05 for all comparisons).® Results from the
present study show that, except for one donor who was
anti-HBc repeat-reactive, none of the 127 enrolled donors
deferred for this question tested positive for the presence
of any of anti-HIV, anti-HCV, anti-HTLV, ot HBsAg.
Although the small sample size makes it impossible to
draw a conclusion that donors deferred for these reasons
do not pose a higher risk than first-time blood donors, the
results da suggest the likelihood of such risks. For, anti-
HCYV, calculation of probabilities indicates that at the cur-
rent prevalence level of anti-HCV among first-time blood
donors the likelihood of having one or more anti-HCV-
positive samples among 127 individuals exceeds 20
percent. The likelihood of having one or more anti-
HCV—positive samples would increase to more than
50 percent if the prevalence rate of anti-HCV should
double that among first-time donors. In other words, the
likelihood of having twice as high a prevalence rate of anti-
HCV among donors deferred for Question 19 compared to
first-time donors should be less than 50 percent. Analysis
of the anti-HBc result does not suggest a higher preva- -
lence rate of the marker among donors deferred for
Question 19.

In addition, our previous study showed that
Question 17 (travel outside of the United States, for
malaria infection risk) does not appear to have any merit -
of serving as a possible surrogate for potentially increased
exposure to blood-borne or sexually transmitted infec-
tions while traveling abroad.® Results from this study are
consistent with the earlier findings. None of the 69
enrolled donors in this study who were deferred for this
question tested positive for the presence of anti-HIV, anti-
HCV, anti-HTLV, or HBsAg; one was repeat-reactive for
anti-HBc, which rate was not different from that among
first-time donors. Neither this nor the previous study was
able to assess the effectiveness of this question in reduc-
tion of malaria risk for which it was introduced. :

Annually, Questions 17 and 13 result in a total of
60,000 to 70,000 deferrals for the ARC Blood Services. Our
previous study® showed that only 24.5 percent of the
donors deferred for Question 19 and 39.0 percent of the
donors deferred for Question 17 returned to donate blood
after their deferral. Among donaors who presented the first
time and were deferred for Question 19 or 17, only 18.0 or
22.7 percent, respectively, returned to donate their blood.
Deferral of those donors not only results in loss of their
donations when they are deferred but more importantly,
amajority of those donors are lost permanenty. Many safe
blood donors could be kept in the blood donor pool if
these {wo guestions could be modified. In the newly
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implemented universal donor history questionnaire
{UDHQ), Question 19 has been divided into several indi-
vidual questions.™ A study is under way with the ARCNET
database to assess the potential impact of changes
associated with UDHQ, including the changes with
Question 19. Along with the implementation of UDHG,
ARC Blood Services regions are allowed to collect blood
from donors with tattoos applied by state regulated par-
lors, which could help reduce donor deferral for tattocing
{accounting for most of Question 19 deferrals during the
study period) while maintaining the safety of the blood
supply, as suggested by an eardier study in one US blood
center.'® Por Question 17, a test for malaria maybe able to
identify those who are truly a dsk to recipients, which
could allow changes be made to the question so that many
safe blood donors would be able to donate.™

Certain iessons have been learned from the study.
This study demonstrates the difficulties of recruiting
deferred donors into research studies. The most success-
ful method for recruiting deferred donors in our study
was to approach deferred donors at time of deferral, The
intermediate step of collection staff forwarding deferred
donors to research staff complicated this process. A pos-
sible improvement to the study and thereby to the enroli-
ment rate would be to incorporate the study into blood
center operations so that collection staff can consent and
collect deferred donors. This would allow recruitment at
every drive, increasing the number of eligible deferred
donaors approached and removing the intermediate refer-
ral step." The difficulty in recruiting deferred donors also
shows that deferred donors are unwilling to return, which
further supports our previous findings of low return rates
for deferred donors.®

Caution needs to be exercised in extrapolating data
from this study te the entire population of deferred donors
or the general population for the deferral reasons included
in this study. Although sex and age as well as intercenter
variation have been taken into account when comparison

was perforrned between enrolled deferred ‘donors and

first-time donors, there could be other differences
between enrolied and nonenrolled deferred donors. It is
likely, however, that temporarily deferred donors who
consented to the present investigation do not completely
overlap with temporarily deferred donors who returned to

donate blood and were targeted in the previous study.® For

example, temporarily deferred donors who returned (o
donate blood could be overrepresented by more com-
mitted donors compared to those who did not return.
Therefore, results from the present investigation, in com-
bination with results from the previous analysis of
returned donors, shed more light on the effectiveness of

the current donor selection and deferral process as well as

on the utility of specific deferral questions. -
iIn sumrnary, donors deferred for a history of iver dis-
ease, positive test for hepatitis, or IVDU were more likely
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to have higher prévelence for the hepatitis markers under
study. Results from this study support the original basis
for introducing the questions. Unfortunately the study
was too small to detect any HIV-positive donors, and we

cannot make any condusions regarding this agent -
- Results from this study, however, do not suggest a higher

risk of hepatitis B or C infections among donors deferred

. for *tattooing, ear/body piercing, acupuncture, accidental

needlestick, coming into contact with someone else’s
blood, or taking (snorting) cocaine or any other street
drug through one’s nose,” Similarly, this study did not
show an increased risk of hepatitis among donors deferred
for travel to malarial areas. The study was unable o assess,
however, whether these questions have any impact on
other potential blood-bome pathagens that are not cur-
rently being screened for during blood collection. Because
a majority of deferred donors are unlikely to return for
donation following their deferral, many safe blood donors
could be saved and retained if the two questions are
improved. Analysis of changes in deferral and marker-
positive rate associated with UDHQ implementation may
be able to show whether the changes will have made a
difference. ' :

Larger studies of deferred donors may provide addi-

tional important information about the effectiveness of

blood donor health history interviews. Such larger studies
will almost certainly need to be performed by routine
health history interviewers at a significant number of
blood centers to provide sufficient statistical power to
prove that any of the cuwrent donor questions are
unnecessary.
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APPENDIX

Health history questions targeted:

3.

s.a"l

Since the age of 11, have you had yellow jaundice,
liver disease, or hepatitis?

Have you ever tested positive for hepatitis?

in the past 12 months, have you been in close contact
with anyone having yellow jaundice or hepatitis, or

35

12.

13.

14.

17.
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-have you received hepatitis B immune globulin

(HBIG)?

Have you ever taken clotting factor concent:ates foia’
bleeding problem, such as hemophilia?

Have you ever used & needle, even once, to take any
fllegat or nonprescription drug?

Have you taken money or drugs in exchange for sex
since 19777

Are you a male who has had sex, even once, Wlth
ancther male since 19777

In the past 12 months, have you traveled outside of

" the U.S. except Canada, Australia, New Zealand,

18.

18.

21.

22.

24.

25.

26.

27.

35.

37.

Japan, or Western Europe, including the Bridsh
Isles?

In the past 12 months, have you recewe_d a biood
transfusion or an organ or tissue transplant?

In the past 12 months, have you had a tattoo, ear/
body piercing, acupuncture, accidental needlestick,
come into contact with someone else’s blood, or
taken (snorted) cocaine or any other sireet drug
through your nose? _

in the past 12 months, have you had ot been treated
for syphilis or gonorrhea or tested positive for
syphilis?

“In the past 12 months, have you had sex, even once,

with anyone who has ever used a needle for illegal or
nonprescription drugs?

. In the past 12 months, have you had sex, even once,

with anyone who has taken money or drugs in
exchange for sex since 19777

in the past 12 months, have you given rnoney or drugs
to anyone to have sex with you?

In the past 12 months, have you had sex, even once,
with anyone who has taken clotting factor concen-
trates?

In the past 12 months, have you had sex, even once,
with anyone who has had AIDS or tested positive for
the ATDS virus?

Are you a female who, in the past 12 months, has had
sex with 2 male who has had sex, even once, with
another male since 19772 _
Do you have AIDS or have vou ever tested positive for
the AIDS virus?

(a) Were you born in, or have you lived in, Cameroon,
Central African Republic, Chad, Congo, Equatorial
Guinea, Gabon, Niger, or Nigeria, since 19777 (b)
Since 1977, have you received a bleod transfusion or
medical treatment with a blood product in any of
these countries? (c) Have you had sex with anyone
who, since 1977, was born in or lived in any of these
countries?
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EPATITES C VIRUS (HCV) IN-
fection is the most com-
mon chronic bloodborne in-
fection in the United States,
with an estimated antibody preva-
. lence of 1.6%.’ Transmission of HCV
primarily occurs through percutane-
ous blood exposure; injection drug use
is the most cornmon risk factor.! Health
care-associated transmission of HCV is
thought to be unusual in developed
countries but outbreaks primarily at-
tributed to contaminated medications
or equipment and breaches in aseptic
technique have been reported re-
cently in health care settings in the
United States, Europe, and Japan.**
Transmission of HCV in the setting of
nuclear imaging studies has not been
reported previously,
In 2005, an estimated 19.7 million
nuclear medicine procedures were per-

©2006 American Medical Association. All rights reserved.

Context Nudear pharmacies prepare radiopharmaceutical products for use in com-
mon diagnostic procedures, including myocardial perfusion studies. Hepatitis C virus
(HCV) transmission has not been reported previously in the setting of nuclearimaging
studies.

Objective To investigate an outbreak of acute HCV infection identified among pa-
tients who underwent myocardial perfusion studies on October 15, 2004, using an
injected radiopharmaceutical.

Design, Setting, and Patients Outbreak investigation including molecular epide-
miology and pharmacy site investigation at outpatient cardiology clinics and a nuclear
pharmacy in Maryiand. Ninety patients who received injections drawn from select ra-
diopharmaceutical vials prepared on October 14-15, 2004, at a single nuclear phar-
macy were offered testing for bloodborne pathogens. Pharmacy procedures were re-
viewed and HCV quasi species analysis was performed.

Main Outcome Measures Hepatitis C virus infection and quasispecies sequence
simitarity. .
Results Sixteen patients with acute HCV infection were identified from 3 separate
clinics. All patients received radiopharmaceutical injections drawn from a single
pharmacy vial (vial 1}. None of the 59 tested patients who received doses from 6
other vials had acute HCV infection. Blood from a potential source patient with
HCV and human immunodefidency virus (HIV) infection was processed for a radio-
labeted white blood cell study in the pharmacy 12 hours before vial 1 was prepared.
The HCV quasispecies sequences from this potential source patient were nearly
identical to those from cases (97.8%-98.5% similarity). No acute HIV infections
were identified. Pharmacy practices that could have led to blood cross-
contamination included reuse of needles and syringes during dilutions and use of
common flow hoods for some steps in the preparation of sterile and blood-derived
products.

Conclusions Sixteen persons acquired HCV infection from a blood-contaminated
radiopharmaceutical. The source and practices that could have fadlitated breaks in asep-
tic technique were identified af the pharmacy. Nuclear pharmacies that handle bio-
logical products should follow appropriate aseptic technique to prevent contamina-
tion of sterile radiopharmaceuticals.
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