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Background: Due to the campaign for increasing amount of blood donation, a safe blood donation strategy is an important
goal to serve clinical use in medical practice.

Objective: Study the prevalence of transfusion transmitted infections in donated blood after the well-planned safe blood
donation strategy.

Material and Method: Retrospective data of blood donation to the Blood Bank Unit of Thammasat University Hospital,
between 2007 and 2012 was reviewed and studied the trend after the implementation of a well-planned safe blood donation
strategy in 2010. This strategy included well planned active campaign, donor selection and screening process. The blood
was analyzed according to age, sex, first time blood donation, and repeated blood donation, for transfusion transmitted
infection by using CMIA for HIV, HBsAg, HCV, and Syphilis. Sequential test was done for NAT for HIV, HBV, and HCV.
The data were analyzed by percentage and Chi-square test.

Results: The amount of blood donation increased 83.18%, from 7,792 units in 2007 to 14,273 units in 2012, including an
increase of 314% at the mobile site donation. The increasing amounts were donated from the lower positive prevalence
groups:- repeated blood donors, female blood donors, 17 to 20 years old first time blood donors in greater proportion than
the higher positive prevalence groups (p<0.001). Prevalence of infection-donated-blood decreased in the last three years
(2010 to 2012), compared to the first three years (2007 to 2009), 0.14-0.18%, 0.52-0.82%, 0.10-0.17%, and 0.21-0.32%
vs. 0.26-0.28%, 0.97-1.42%, 0.26-0.42%, and 0.35-0.53% for HIV, HBsAg, HCV, and Syphilis respectively (p<0.001).
Prevalence of infection-donated-blood also decreased in all groups in the last three years, compared to the first three years
(p<0.001). Prevalence of repeated donation from previous-positive-infectious-markers-blood-donors also decreased.
Conclusion: The increasing amount of blood donation with decreasing prevalence of transfusion transmitted infection
indicates a well planned active campaign, an improving donor selection and screening strategy in safe blood donation
service.
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People in Thailand give more blood than ever
after the massive campaign. The increasing amount of
blood donated must be safe to serve clinical use.
Therefore, having a good safe blood donation strategy
is an important issue. The prevalence of transfusion
transmitted infection of donated blood is the critical
indices of safe of blood donation.

The standard infectious markers screening
tests for blood donation documented by the National
Blood Centre, Thai Red Cross Society include anti-
HIV1/2 and HIVp24 antigen for human immuno-
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deficiency virus (HIV), HBsAg for hepatitis B virus
(HBV), anti-HCV for hepatitis C virus (HCV) using
Enzyme linked immunosorbent assay (ELISA)
technique, Venereal Disease Research Laboratories
(VDRL), Rapid Plasma Reagin (RPR), or Treponema
Pallidum Hemagglutination Assay (TPHA), and
Syphilis antibodies using ELISA technique for
Syphilis. Additionally, using nucleic acid amplification
technology (NAT) is used for HIV, HBV, and HCV
in the negative serology screening test unit, as a
sequential test(".

The Blood Bank Unit of Thammasat
University Hospital, a branch of the National Blood
Centre, Thai Red Cross Society, provides blood donation
services for both on-site and mobile site. The positive
result of screening tests for HIVAg/Ab, HBsAg,
anti-HCV, and Syphilis using Chemiluminescence
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Microparticle Immunoassay (CMIA) of the donor
blood sample would be repeatedly tested by using the
same methods for the blood from both sample-tube
and intravenous line. A positive test report would be
done after the results of both tests were positive, which
indicated an infected blood unit. That blood unit would
be discarded and destroyed. The positive infectious
marker blood donor would be notified not to give
further donation and counseled. Every unit that had
negative result would be tested using nucleic acid
amplification technology (NAT) for HIV, HBV, and
HCWV.

The prevalence of positive infectious
markers in general population depends on various
factors such as age, sex, behavior, culture, life style,
location@*-1215-192039 " There were reports of lower
prevalence of positive infectious markers in some
groups, such as the repeated blood donor that had been
verified by the previous blood donation®3310-12:1921.27.29)
the female donor due to less behavioral risk®>7830,
and the younger age group (17 to 20 years old) due to
less exposure®*>71229 The objectives of the present
study are to study the prevalence of transfusion
transmitted infection of the donated blood in the
Blood Bank Unit of Thammasat University Hospital
between 2007 and 2012. We analyzed the trend after
implementing the in-service well-planned active blood
donation strategy and the improvement in donor
selection process in 2010.

Material and Method

The retrospective study was done from the
data record of the Blood Bank Unit of Thammasat
University Hospital between 2007 and 2012 with the
approval of the ethical committee, Faculty of Medicine
Thammasat University. The data included age, sex,
first time donation, repeated blood donation, site of
donation (blood bank or mobile site), and the results
of infectious marker tests including anti-HIV, HIVAg,
HBsAg, Anti-HCV, and TPHA by using CMIA, and
HIV, HBV, and HCV by using NAT.

The in-service well-planned active blood
donation strategy has been implemented since 2010.
It included the co-operation with Pathumthani Province
Red Cross Teamwork to provide intensive motivation
campaigns in low positive prevalence infectious
disease populations such as young age group between
17 and 20 years old, female, repeated blood donor, a
selection of site that the target group usually had
activity or easily joined such as the big department
store center (Future Park), and a selection of time that
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provided convenience for donation, such as holidays
or in the afternoon period. The improvement in donor
selection process have also been launched since 2010,
including pre-donation counseling using self-selected
information sheets in combination with intensive
screening interview for the donors and using the blood
bank deferral registry data record to identify the
ineligible donors before any blood drawn.

The number of blood donation each year was
summarized, but due to the big flood in Pathumthani
province in the last trimester of 2011, there was no
blood donation service during that time. The blood
donation service has resumed operation again on the
first trimester of 2012.

Statistical analysis

Data were reported in frequency and
percentage. The comparison was analyzed by
Chi-Square test for trend at significant level of 0.05
with SPSS version 17.

Results

The amount of blood donations in the last
three years, between 2010 and 2012 increased from
8,609 to 14,273 units, which was an even bigger
increase than the first three years, between 2007 and
2009 that increased from 6,090 to 7,792 units. This
was because of the increasing amount of mobile site
donations, which more than offset the decrease in
blood bank donations (Table 1). Therefore, the ratio of
mobile site donations and blood bank donations in the
last three years was reversed from the first three years
(Fig. 1).

The ratio of repeated blood donations and
first-time blood donations in the last three years
(69.83% vs.30.17% to 75.93% vs. 24.07%) statistically

Table 1. Blood donation collected during 2007-2012
Year Units Site of collection
Blood bank Mobile sites
Number units (%) Number units (%)

2007 7,792 5,047 (64.77) 2,745 (35.23)
2008 6,090 3,780 (62.07) 2,310 (37.93)
2009 7,205 3,770 (52.32) 3,435 (47.68)
2010 9,520 3,289 (34.55) 6,231 (65.45)
2011 8,609 2,297 (26.68) 6,312 (73.32)
2012 14,273 2,904 (20.35) 11,369 (79.65)
Total 53,489 21,087 (39.42) 32,402 (60.58)
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Fig.1  Trend of blood donation collected in both sites

during 2007-2012.

significant increased from the first three years (71.68%
vs. 28.32% to 74.37% vs. 25.63%) (p<0.001).

The proportion of female blood donations
in the last three years (43.77 to 48.51%) increased
from the first three years (37.39 to 42.93%), whereas
the proportion of male blood donations in the last
three years (56.23 to 51.49%) decreased from the first
three years (62.61 to 57.07%), although both of them

increased in amounts. This made the female/male
blood donation ratio increased in the last three years
compared to the first three years with statistical
significance (p<0.001) (Table 2).

The age group of 17 to 20 years old, which
was the highest proportion of the first-time blood
donor age group, distribution in the last three years
(47.21 to 51.19%) increased from the first three years
(44.31 t0 49.89%) with statistical significance (p<0.001)
(Table 3).

In the present study, we found 114 units of
blood were donated from 82 repeated serology positive
blood donors in six years, gradually decreasing in the
number of blood units and the donors. It started from
37 units in 29 donors in 2007 to 12 units in nine donors
in 2012 (Table 4). The repeated serology positive
blood donations in mobile site (106 units, 92.98%)
were more than in the blood bank (8 units, 7.02%),
showed in Table 5.

There was no HIVAg positive in 53,489 blood
donors in this study. There was also no HIV, HBV,

Table 2. Percent of total units collected from various types of blood donors during 2007-2012

Year Number First time donors Repeat donors Male donors Female donors
Total units Number units (%) Number units (%) Number units (%) Number units (%)
2007 7,792 2,207 (28.32) 5,585 (71.68) 4,447 (57.07) 3,345 (42.93)
2008 6,090 1,561 (25.63) 4,529 (74.37) 3,813 (62.61) 2,277 (37.39)
2009 7,205 1,952 (27.09) 5,253 (72.91) 4,424 (61.40) 2,781 (38.60)
2010 9,520 2,872 (30.17) 6,648 (69.83) 5,353 (56.23) 4,167 (43.77)
2011 8,609 2,072 (24.07) 6,537 (75.93) 4,433 (51.49) 4,176 (48.51)
2012 14,273 3,491 (24.46) 10,782 (75.54) 7,679 (53.80) 6,594 (46.20)
Total 53,489 14,155 (26.46) 39,334 (73.54)* 30,149 (56.36)° 23,340 (43.64)°
»* p<0.001

Table 3. Age distribution in first time blood donors during 2007-2012

Year Number 17-20 years 21-30 years 31-40 years 41-60%* years
Total Number (%) Number (%) Number (%) Number (%)

2007 2,207 1,101 49.89 495 22.43 404 18.30 207 9.38
2008 1,561 727 46.57 389 24.92 270 17.30 175 11.21
2009 1,952 865 4431 466 23.87 380 19.47 241 12.35
2010 2,872 1,356 47.21 643 22.39 541 18.84 332 11.56
2011 2,072 992 47.88 491 23.69 409 19.74 180 8.69
2012 3,491 1,787 51.19 855 24.49 602 17.24 247 7.08
Total 14,155 6,828 48.24%* 3,339 23.59%* 2,606 18.41%* 1,382 9.76**

* There were only 31, 36, 39, 34, 29 and 39 blood donors in 51-60 age group in 2007, 2008, 2009, 2010, 2011 and 2012

respectively

** p<0.001
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Table 4. Repeat donations from previous positive infectious markers blood donors

Year HIV HBV HCV Syphilis Total
Donor Unit Donor Unit Donor Unit Donor Unit Donor Unit
2007 4 6 6 10 10 12 9 9 29 37
2008 4 5 4 6 2 4 3 6 13 21
2009 3 4 3 3 3 5 3 5 12 17
2010 3 3 1 2 4 4 2 5 10 14
2011 3 3 2 2 2 4 2 4 13
2012 2 2 1 2 1 3 5 5 12
Total 19 23 17 25 22 32 24 34 82 114

HIV = human immunodeficiency virus; HBV = hepatitis B virus; HCV = hepatitis C virus

Table 5. Repeat blood donation from previous infected blood donors donate at hospital blood bank and mobile site during

2007-2012
Location Positive blood donation for (unit) Total %
HIV HBV HCV Syphilis
Hospital blood bank 0 4 3 1 8 7.02
Mobile site 23 21 29 33 106 92.98
Total 23 25 32 34 114 100

and HCV positive by NAT in the negative CMIA
screening units. The prevalence of HIV, HBV, HCYV,
and Syphilis in blood donors in the last three years
(0.14 to 0.18%, 0.52 to 0.82%, 0.10 to 0.17%, and
0.21 to 0.32%, respectively) decreased from the first
three years (0.26 to 0.28%, 0.97 to 1.42%, 0.26 to
0.42%, and 0.35 to 0.53%, respectively) with statistical
significance (p<0.001) (Fig. 2).

The prevalence of HIV, HBV, HCV, and
Syphilis in the first-time blood donors in the last
three years (0.49 to 0.53%, 2.06 to 2.65%, 0.32 to
0.53%, and 0.52 to 1.16%, respectively) decreased
from the first three years (0.63 to 0.77%, 3.43 to 4.58%,
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Fig.2  Trends of positive infectious markers screening

in donated blood during 2007-2012.
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0.77 to 1.18% and 1.02 to 1.45%, respectively) with
statistical significance (p<0.001) (Fig. 3).

The prevalence of HIV, HBV, HCV, and
Syphilis in the repeated blood donors in the last
three years (0.02 to 0.05%, 0.02 to 0.03%, 0.03 to
0.06%, and 0.05 to 0.08%, respectively) decreased
from the first three years (0.08 to 0.11%, 0.06 to 0.18%,
0.09 to 0.21%, and 0.10 to 0.16%, respectively) with
statistical significance (p<0.001) (Fig. 3).

The prevalences of HIV, HBV, HCV, and
Syphilis in the male blood donors in six years of study
(0.20 to 0.37%, 0.83 to 1.89%, 0.12 to 0.56%, and
0.26 to 0.67%, respectively) were higher than in the
female blood donors (0.07 to 0.18%, 0.15 to 0.81%,
0.07 to 0.32%, and 0.14 to 0.33%, respectively) with
statistical significance (p<0.001) (Fig. 4).

The prevalence of HIV, HBV, HCV, and
Syphilis in the male blood donors in the last three years
(0.20 to 0.25%, 0.83 to 1.29%, 0.12 to 0.20%, and
0.26 to 0.47%, respectively) decreased from the first
three years (0.32 to 0.37%, 1.36 to 1.89%, 0.29 to
0.56%, and 0.38 to 0.67%, respectively) with statistical
significance (p<0.001) (Fig. 4).

The prevalence of HIV, HBV, HCV, and
Syphilis in the female blood donors in the last
three years (0.07 to 0.10%, 0.15 to 0.34%, 0.07 to
0.14%, and 0.14 to 0.17%, respectively) decreased

J Med Assoc Thai Vol. 97 No. 10 2014



Percentage of positive (%)
N

First time

Anti-HIV

[ 2007
2008
B 2009
& 2010
H 2011

[ 2012

First time

Anti-HCV Syphilis

Infectious markers

Prevalence of infectious markers among first time blood donation and blood donations from repeat donors.

B2007
2008
32009
12010
m2011

2012

Anti-HCV

Syphilis

Infectious markers

Fig. 3

€

2

%

o

=%

k]

[

g

=

o

=4

i}

o

Female
Anti-HIV

Fig. 4

from the first three years (0.13 to 0.18%, 0.29 to 0.81%,
0.22 to 0.32%, and 0.26 to 0.33%, respectively) with
statistical significance (p<0.001) (Fig. 4).

The prevalence of HIV, HBV, HCV, and
Syphilis in the age group of 17 to 20 years old first-time
blood donors (0.18%, 2.36%, 0.37%, and 0.47%,
respectively) were the lowest of all first-time blood
donors age groups (p<0.001) (Fig. 5).

The prevalence of all infectious diseases
increased with the age of the first-time blood donors
with statistical significance (p<0.001), except the
prevalence of HBV, which was reversed between the
age group of 21 to 30 years old first-time blood
donors (3.71%) and the age group of 31 to 40 years
old first-time blood donors (3.30%) with statistical
significance (p<0.001) (Fig. 5).
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Prevalence of infectious markers in blood donation from male and female blood donors.
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Fig.5  Prevalence of infectious markers among different
age groups of first time blood donors.
Discussion

The present study showed the amount of
blood donation of the Blood Bank Unit of Thammasat
University Hospital increased 83.18% from 7,792 units
in 2007 to 14,273 units in 2012. The donations from
the mobile site markedly increased by about 314%

1059



(Table 1, Fig. 1). This was the result of the new
implementation of active blood donation strategy in
the cooperation with a well-planned campaign of
Pathumthani Province Red Cross Teamwork. The
present study also showed that the safety of the blood
donation with the new improvement in donor selection
processes was the most important aspect apart from
the increasing amount of blood donation. The results
were a decreasing prevalence of positive of all four
infectious markers (HIV, HBsAg, HCV, and Syphilis)
in donated blood in the last three years (2010 to 2012)
compared to the first three years (1997 to 1999)
(Fig. 2). The present study showed that the new
strategic blood donation program paid attention to the
target groups with lower prevalence of infectious
diseases such as the repeated blood donor, the female
blood donor, and the younger age group between 17
and 20 years old. This is also shown in the other
studies@378:12.1921.2427.29) The result of the present
study showed that the percentages of the amounts of
blood donation from these target groups increased
more than the percentages of the amounts of blood
donated from the groups with higher prevalence of
infectious diseases, such as the first time blood donor,
the male blood donor, and the older age groups, in
the last three years compared to the first three years
(Table 2, 3 and Fig. 3-5).

The present study also showed that the
surveillance system to prevent repeated donation
from previous positive infectious markers blood donors
was effective in the six years of study (Table 4), but
there was still more prevalence in the mobile site
(Table 5). This may be due to the inadequate data in
donor selection process, or the screening process in
the mobile site that was not sensitive enough. This
could require further improvement!4,

The present study also showed that the
prevalence of all positive infectious markers in all
groups of blood donors such as the first-time blood
donor, the repeated blood donor, the male blood donor,
the female blood donor, and the first-time blood donor
with different age groups decreased in the last three
years when compared to the first three years. However,
the decline in the lower positive prevalence groups
(those had been described) was more than the higher
positive prevalence groups. These may be due to
decrease prevalence of the infectious diseases in the
general population®:1621323%) " or the result of the well-
planned campaign with effective heath education
for blood donor, such as the intensive motivation of
low infectious disease prevalence population, young
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age group-first-time blood donor motivation, the
comprehensive education of self-healthcare, and
decreased behaviors at risks in regular blood donors.
The combination of the improvement in donor
selection and screening process, such as pre-donation
counseling, self-evaluation, and intensive screening
interview for the donor, and using the blood bank
deferral registry data record®!%15:17:19.20.27-32.36.37) gy
have help reaching this goal. For the post-donation
blood screening test, the present study also confirmed
the negative results in every blood unit by using NAT
for HIV, HBV, and HCV to insure the safety of donated
blood. There was a report of breakthrough transmissions
after NAT screening®®, which made the donor selection
even more important. This sequential testing is cost-
effective in high prevalence of transfusion transmitted
infection area®.

Conclusion

With the increasing amount of blood
donation, the prevalence of transfusion transmitted
infection could be minimized by the intensive
recruitment of lower infectious disease prevalence
blood donors, including the repeated blood donor,
the female blood donor, and the first-time blood donor
young age group of 17-20 years old. A well-planned
active blood donation strategy, and improving
donor selection and screening processes are a great
procedures to lower the risk.

What is already known on this topic?

Safe blood donation is the important goal in
blood donation service. Repeat blood donors, female
blood donor, and young-age group have low prevalence
of transfusion transmitted infection.

What this study adds?

This study presented how to recruit safe blood
donors in the blood donation service. Well-planned
active blood donation campaign with intensive
motivation of low prevalence transfusion transmitted
infection population group is the key process in
increasing safe blood donation. Improvement of
donor selection process is the important step in safe
blood donation.
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