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Abstract: The primary function of blood centers is to ensure adequacy and safety of blood supply.
The blood safety can be jeopardized by several factors including the risk of transfusion-associated
infectious diseases, particularly infection with Human Immunodeficiency Virus (HIV). Despite very
highly sensitive tests for anti-HIV antibody, the risk of transfusion-associated HIV infection still
remains. Most of the residual risk occurs when transfusion is done during the HIV-seronegative
window period. This study is to determine the HIV infection risk in a blood bank in Chiangrai and
to describe its safe donor recruitment and retention program as the main measure to reduce the
window-period risk of transfusion-associated HIV infection. Ten years of data (1989-1998) from the
provincial hospital blood bank were entered and validated. A retrospective cohort of repeat donors
was identified and HIV incidence rates were calculated. Program activities were also studied. The
window-period risk of HIV infection is about 130.1 per 100,000 donations (95% confidence interval
115.1-146.5). HIV incidence declines steadily as the number of donations increases. Over the study
period, it can be shown that the number of sites which were regularly scheduled (i.e. 3 or 4 donation
visits in a year) for donation visits increased significantly and was inversely related with the
declining prevalence rates. It is likely that the recruitment and retention of safe blood donors has
been a major factor in reducing the transfusion-associated HIV infection risk during the seronega-
tive window period.
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The major function of blood banks is to secure
adequate and safe blood supply. The safety of
blood supply can be compromised in several
steps including compatibility testing and labo-
ratory determination of infectious markers in
the donated blood. Risk of transfusion-associ-
ated infections is of particular concern, espe-
cially in epidemic areas of human immunodefi-
ciency virus (HIV). Despite very sensitive anti-
body test for HIV, the risk of transfusion-asso-
ciated HIV still remains'*. Transmission of HIV
via blood transfusion largely occurs during the
so-called “seronegative window period” during
which the blood donors are HIV-infected but
tested negative for HIV antibody. The risk of
the window period donation in an HIV epidemic
area can be as high as 130 per 100,000 dona-
tions®. This risk can be reduced by employ-
ment of more and more sensitive (usually more
and more expensive as well) tests for evidence
of HIV infection and recruitment and retention
of safe blood donors. This study was conducted
in Chiangrai with a 1998 population of 1.22
million. There are one provincial (regional) hos-
pital and a few private hospitals in the central
district and one community hospital in each of
the other districts. The provincial hospital has
a blood bank that receives about 1,000 dona-
tions per month: about half of the donations are
done at the hospital and the other half at re-
mote mobile donation sites.

In general, blood donors must be 17-60 years
old, weigh >48 kg, have >12 g/dL of hemoglo-
bin, and have blood pressure >100/60 mmHg.

However, the age criterion is usually waived
for regular healthy blood donors. All blood units
are tested for HIV antibody, VDRL reactivity,
and hepatitis B surface antigen (HBsAg) posi-
tivity. Antibody testing for hepatitis C virus
was not done until early 1998. Blood tested
positive to any one of the infectious markers is
discarded. Endogenous HIV infection in Thai-
land has been known to be exclusively HIV-1.

The blood bank maintains donor registra-
tion system with two logbooks. One contains
donor identification number, names, address,
age, sex, weight, blood group, blood pressure,
frequency of donation, and blood type but not
laboratory test results on HIV antibody, VDRL,
HBsAg, and anti-HCV antibody. The other log-
book contains donor identification number
which can be linked with the first logbook and
the laboratory test results. All data are manu-

ally recorded.

Objective
This study is intended to describe the pat-
tern of HIV infection risk in Chiangrai and safe

blood donor recruitment and retention program.

Subjects and Methods
Ten years of data (1989-1998) from the first
logbook were double-entered into two separate
database files, which were later validated against
each other for possible typographic, transcrip-
tion and other errors using Epi Info version
501b°. After correction of the errors, names

and addresses were excluded from the files to
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ensure confidentiality of the data. The data from
the second logbook were entered into a sepa-
rate file and later merged with data of the first
logbook by use of the unique identification
number.

For each donor, the dates of first HIV nega-
tive, last HIV negative and first HIV positive
tests were identified. A retrospective cohort of
repeat blood donors who were initially HIV-nega-
tive was formed. HIV seroconverters were de-
fined as blood donors who were initially HIV
negative but later turned HIV-positive. HIV in-
cidence is expressed as the number of HIV
seroconverters per 100,000 person-years of HIV
negative observation. The number of HIV
seroconvorters is calculated as the cumulative
probability of seroconversion between the last
negative and the first positive HIV tests, as-
suming the uniform distribution of the prob-
ability. The denominator, the number of per-
son-years of HIV negative observation, is cal-
culated by adding the period between the first
negative and the last negative tests to the pe-
riod between the last negative and the first
positive tests, taking into consideration of the
probability of HIV seronconversion during the
period. The 95% confidence interval (CI) for
the incidence rate was calculated using a Pois-
son approximation method. The risk of dona-
tions during the window period among repeat
donors was defined by multiplying the incidence
rate by an average: window period, which is
estimated to be 45 days or 45/365.25 years’.

This method is used extensively to assess the

risk of transfusion transmitted virus (HIV and
HCV) infection and named the Incidence/Win-
dow Period (IWP) Model’". HIV prevalence
rate was defined as the number of HIV-positive
blood units divided by the total blood units re-

ceived in a year.

Serologic test methods

Before early 1998, all tests for infectious mark-
ers were done in the hospital laboratory, as
described in our previous report’. After early
1998, as part of the National Blood Center's policy
to standardize laboratory tests in Thai blood
banking system, the tests were done in a re-
gional blood center located in a major province
located about 183 km apart. Blood specimens
are shipped via plane to the center and labora-

tory results are transmitted via facsimile back .

Results

The HIV prevalence was 0.98% in 1989 and
peaked at 3.67% in 1991 before decreasing to
0.83% in 1998, as shown in Fig 1. During the
same period, the incidence-window period (IWP)
model gave an incidence rate of 1055.8 per
100,000 person-years of HIV seronegative ob-
servation (95% CI 934.2-1188.8). This resulted
in an estimate of the window-period risk of HIV
infection of 130.1 per 100,000 donations (95%
CI 115.1-146.5). In Fig 2, HIV incidence rates
were 2004, 1195, 742, 619, and 347 per 100,000
person-years for donors with 2, 3, 4, 5, = 6-
time donations, respectively. It is clearly seen

that the risk of window-period donations drops
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steadily as the number of donation times in-
creases.

Fig 3 shows the number of mobile donation
sites for which the blood bank scheduled visits
for one, two, three and four times in a year.
The height of the column together with the
corresponding number represent the number of
sites visited for that many time. For example,
there were 34 donation sites in 1998. Among
these, 12 sites were visited only once in that
year, while another 4, 1, and 17 sites were vis-
ited twice, three times in the year, respectively.
It can be seen that the proportion of sites that
are scheduled for three or four times a year, i.e.
regularly scheduled, increases steadily over the
period and is quite inversely correlated with

the HIV prevalence rates shown in Fig 1.

Discussion
The fact that incidence rates vary accord-

ing to the number of times of donations is ex-

pected and readily understandable. In other
words, more frequent donors have lower risks
or incidence rates. Since the finding was elic-
ited retrospectively, this information has never
been made explicit to the donors at the time of
their donations. However, based on this find-
ing, it is appropriate to convey this message to
the donors in a prospective manner, i.e. at the
time of donation, from now onwards. The main
intention is to encourage low-risk repeat do-
nors to stay in the program. By retaining the
repeat donors, the blood bank can make a sig-
nificant impact on both safety and adequacy of
blood supply.

The National Blood Center in Thailand is
under the responsibility of the Thai Red Cross
Society that is governed by a board chaired by
the Royal Family members. At the provincial
level, the Red Cross Society is chaired by the
governor's first lady. Similar organization is re-

peated at the district level. The primary re-
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Fig. 1 Prevalence rate of HIV infection among blood donors in Chiangrai, 1989-1998.
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Fig. 2 HIV incidence rate by donation times in Chiangrai, 1989-1998.
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Fig. 3 Proportion of 1-, 2-, 3-, and 4-time-a-year donation sites in Chiangrai, 1989-1998.

sponsibility of the National Blood Center and
its provincial and district red cross societies is
to secure adequate and safe blood supply. This

goal is achieved mainly through recruitment

and retention of low-risk donors through vari-
ous efforts. This report demonstrates the ef-
forts of the blood bank, the Provincial Red Cross

Society and the district officers to recruit and
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retain regular (repeat) donors by scheduling
regular visits to the mobile donation sites that
give high yield of donation. Typically, the Pro-
vincial Red Cross Society office will set a sched-
ule for blood donation in a district and district
officers fix donation sites in the district. Mes-
sages to increase awareness and attract atten-
tion of potential donors are sent to the society
via several media channels, e.g. advertisement
poster, radio, newspapers, and television. The
community of potential donors is also informed
of qualification of potential donors and donors’
benefits, which include, in addition to good
feeling of merit-making, free health check and
blood testing. Certain misconceptions are also
clarified, e.g. needles and bags are never re-
used, and blood test results will be kept confi-
dential. Places such as schools and temples
are prime targets to recruit potentially low-risk
donors. Mobile donation units are sent to col-
lect blood from these sites. Other potential sites
for the mobile donation include private compa-
nies, banks, government offices, and factories.
Donation yields of these sites are reviewed pe-
riodically and places with low number of do-
nors are subsequently dropped. Previous do-
nors are regularly reminded via a letter or other
means of their next donation visit. The re-
minders to the donors are made possible be-
cause of well-maintained donor registry at pro-
vincial and district levels and they are further
made easy by introduction of use of computers
in donor registry maintenance. Special cam-

paigns to motivate blood donation are held regu-

larly on several occasions, e.g. birthday of the
Royal Family members, the King's reigning oc-
casion. On the donation day, potential blood
donors will be separated by their tambon (sub-
district) of residence and the tambon leaders
together with district officers and red cross
personnel will motivate their people to donate.
In addition, the district officers and the tambon
leaders also donate their blood on the occasion
to set examples for their men. The tambon
with highest number of donations in a year
receives special award from the Provincial Red
Cross Society.

On a typical donation visit to a hospital blood
bank, the donor will be given with pre-dona-
tion counseling and post-donation counseling
by well-trained and good-mannered blood bank
staff. Efforts are also made to improve blood
collection rooms a friendly and relaxing atmo-
sphere. Blood collection process is carried out
in a professional manner. At the conclusion of
the donation, the blood donor will be served
milk as refreshment. For both on-site and mo-
bile donations, number of donations is recorded
and regular blood donors will be decorated or
receive special recognition by the Thai Red
Cross Society, e.g. decoration pins. The regu-
lar donors also receive benefits of reduced medi-
cal treatment fees in government hospitals.
Those who have donated 24 times or more will
get free medical treatments, when needed, in
government hospitals. Those with fewer times
of donation also receive partial supports, e.g.

16-time donors pay only 50% of the medical
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treatment fees. The Thai Red Cross Socilety
also holds an annual thank-you banquet for long-
time regular donors and others who have con-
tributed physically and/or financially to the So-
ciety activities. The banquet is a high-profile
privileged event presided over by one or sev-
eral of the Royal Family members. Collectively,
the afore-mentioned activities contribute sub-
stantially to the success of the Thai Red Cross
Society in general and this Provincial Red Cross
Society and the provincial hospital blood bank
in particular in ensuring adequacy and safety
of the blood supply through recruitment and
retention of low-risk donors”. This study con-
firms the relationship between HIV infection
risk and efforts in safe donor recruitment and
retention program in Chiangrai. It is also clearly
seen that repeat donors have a lower risk of
HIV infection. The more times they donate,
the lower HIV risk they have. This is the kind
of program that should be encouraged and
strengthened on a wider scale to ensure ad-

equacy and safety of blood supply.
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