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Abstract

Blood donors who are screened positive for HIV will be called for counselling and further
management in our tertiary centre in Perak, Malaysia. Nucleic acid testing (NAT) and serological
test are used as screening and detection of HIVV among blood donors. A cross-sectional study was
undertaken from January 2015 to December 2019 by reviewing the existing blood donor database
of Hospital Raja Permaisuri Bainun, Ipoh, Perak, Malaysia, that handles more than 314000 blood
bags during the study period. 97 individuals were tested positive with HIV, and all of them donated
whole blood and the median age was 30 years old. This group of donors comprised different
ethnicities (Malay 63.9%, Chinese 15.5%, Indian 18.6% and other ethnicity 2.1%) reflecting the
multiracial population of Malaysia. 99% of HIV blood donors were males and more than half of
them (63.9%) were single and (57.7%) new donors. 3 donors did not turn up for post-donation
counselling, half of them (55.3%) denied practising any high-risk behaviours, while 44.7% of them
revealed their past involvement in one or two high-risk behaviours. The most commonly reported
high-risk behaviour was practising the lifestyle of casual sex or multiple sexual partners (19.1%),
followed by men having sex with men (MSM) (15.1%) and "make or received payment in
exchange for sex" (11.7%). It is pivotal to maintain the equilibrium between recruiting blood
donors and at the same time educating those with high-risk behaviours to defer themselves prior
to donating. HIV infection among blood donors remains a threat to Blood Transfusion Services
(BTS) in Malaysia.
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Introduction

Health institutions in Malaya started to provide
blood transfusion services as early as 1951, with
blood collection done once a week for direct
transfusions to patients. When the service of
blood transfusion was in its infancy, bottles were
used for whole blood collection and transfusion,
and these bottles were re-used.[l Besides, pre-
transfusion testing of the donated blood was only
performed to determine its ABO grouping and to
screen for syphilis. Throughout the years, blood
transfusion service in Malaya (Malaysia after it
became fully independent in 1957) has
tremendously developed and established for the
benefits of the patients specially to prevent the
risk of infection of transfusion transmittable
infection (TTI).

Blood screening against TTIs has been upgraded
as well to ensure that all Malaysians have safe
blood for transfusions. No test for Hepatitis B and
HIV was done before 1974. Hepatitis B surface
(HBs) antigen test was introduced in the same
year and subsequently HIV test was introduced in
1986.[21 Blood Transfusion Service (BTS) holds
the responsibility to provide “Adequate and Safe”
blood at any time.[!

Donated blood will be subjected to ABO blood
group testing and screening for infectious agents,
namely HIV, Hepatitis B, Hepatitis C, and, in
2019 nucleic acid testing (NAT) has been
included as well. NAT would be able to detect the
window period of HIV RNA as early as 6 to 11
days of infection, compared to 28 to 90 days of
infection  using  the  Chemiluminescent
Microparticle Immuno Assay (CMIA), for HIV
antigen and antibody, or by Particle Agglutination
(PA) test for HIV antibody detection. [456]

About 90% of recipients transfused with HIV
infected blood have been found to be positive
later as compared to other routes of infection. For
example, in Sub Saharan Africa, 5-10% of all
HIV infections are due to wunsafe blood
transfusion.l’l Varying residual risks of HIV
transmission during blood transfusion is reported

in high-income countries; from one per 1,000,000
in Spain to one per 8,300,000 in France and 2.98
per 100,000 person-years in the United States.[®]
Red cell components that were not washed before
transfusion shows that the HIV infectivity
decreases as storage time increases. HIV-
contaminated red blood cells stored <8 days are
96% infectious, while 50% infectious for those
stored > 3 weeks. Besides that, HIV transmission
risk is also determined by the level of the donor’s
viraemia at the time of donation. One-year-post-
transfusion mortality rate of recipients in United
States does not increase among the cases
involving transfusion of HIV-positive blood.
However, in Zaire, post-transfusion mortality rate
of recipients transfused with HIV-positive blood
is as high as 31%.° Thus, this justifies the
importance of screening blood as per current
global standard.[®!

Methods

A retrospective study was undertaken from
January 2015 to December 2019 in a tertiary
public hospital that handles a database of more
than 314000 blood bags during the study period.
This study was commenced upon obtaining the
ethical approval from Medical Research & Ethics
Committee (MREC), Ministry of Health,
Malaysia (NMRR -20-1427-55339 (lIR), Ref:
KKM/NIHSEC/P20-1557(4).

Two electronic databases “Blood Bank
Information System" (BBIS) and “Sistem
Statistik Untuk Kutipan dan Saringan” (SUKUSA)
were reviewed from the year 2015 to 2019. These
databases were documented by medical officers
who interviewed blood donors prior to each
donation, capturing the information of blood
donors and respective donation, as well as the
result of blood screening after donation. Record
review and data collection were conducted by
nine medical officers with at least one year of
experience in  transfusion medicine. A
standardized data collection sheet was used to
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extract the information of donors with HIV or
seroconvert HIV donor, including their
sociodemographic  characteristics, type of
donation and donor, the status of seroconversion,
risk factors of HIV declared by donors during
donation and post-donation counselling, the
number and cost of additional screening tests
performed as well as the number of patients who
contracted HIV upon receiving the donated blood.
For repeat donors who were tested HIV positive
after repeated donations were classified as
“seroconvert HIV donors”, while donors who
were tested HIV positive during the first donation
were classified as “HIV donor. Of these, 97
donors were HIV positive and 34 seroconvert
cases were detected.

The data were analyzed using SPSS (version 26.0)
and the characteristics of blood donors and those
tested HIV  positive were descriptively
summarized as frequencies and percentages.

Results

A total of 314,355 blood bags were collected from
2015 to 2019, equivalent to an average of 62,871
donations collected in a year.

Prevalence rate of HIV antigen/antibody test
positivity for year 2015-2019
The prevalence rate of HIV antigen/antibody test

positivity from 2015-2019 fluctuates from 0.020%

to 0.043% where the lowest was recorded in 2018
(0.020%) and the highest documented in 2016
(0.043%) (Table 1).

Characteristics of donors

From 2015 to 2019, a total of 97 blood donors
were tested positive with HIV (Table 2). All of
them donated whole blood and had a median age
of 30 years old (IQR: 25.0, 36.5). This group of
donors comprised different ethnicities (Malay
63.9%, Chinese 15.5%, Indian 18.6%, other
ethnicity 2.1%), reflecting the multiracial
population of Malaysia. Almost all of them were
male donors (99.0%), while half of them were

single (63.9%) and first-time donor (57.7%).
During the study period, 34 donors were
seroconvert HIV donors.

High-risk activity/ behaviour

Out of 97 donors who were tested HIV positive,
three donors did not turn up for post-HIV
detection counselling session. During the
counselling session, half of the 94 donors (55.3%)
denied having any types of high risk activity or
behaviour, while 44.7% of them revealed their
past involvement in one to two high risk activities
or behaviour prior to blood donation (Table 3).

The types of high risk activity or behaviour
revealed by donors are summarized in Table 5.
The most commonly reported high risk activity or
behaviour was having “lifestyle of casual sex or
multiple sexual partners” (18/94, 19.1%),
followed by “men who have sex with men (MSM)”
(14/93, 15.1%) and “make or receive payment in
exchange for sex” (11/94, 11.7%).

From 2015 to 2018, approximately of six to eight
donors per year reported high risk activity or
behavior.. A leap in this number was noticed in
2019, where a total of 19 donors reported their
involvement in high risk activity or behaviour.
The number of men who have sex with men
(MSM) was fluctuating. There was only one case
of MSM reported in 2015, later increased to three
cases in 2016; although none was reported in
2017, the number of MSM leaped to four cases in
2018 and became the most commonly reported
activity in 2019 (n=6). Similarly, donors who
practised casual sex or had multiple sexual
partners were initially reported high in 2015 (n=5),
but constantly decreased over the year until 2018
(n=1), with a drastic increase in 2019 (n=5).
Notably, donors who made or received payment
in exchange for sex constantly increased from
2016 (n=1) to 2019 (n=4). More high risk
activities or behaviours were reported over the
years, donor being an intravenous drug user (n=1),
individual diagnosed with HIV (n=1) and having
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sexual partners with any of the high risk
behaviours (n=2) emerged in 2019.

Post-HIV detection screening

Among 97 blood donors, a total of 34 of those
who have donated blood before were seroconvert
HIV donors. Three patients received HIV-
contaminated-blood within the review period.

Discussion

It is known now that 38.0 million people globally
are living with HIV in 2019.[2 From WHO Blood
Safety and Availability report, 99.9% blood
donated in upper-middle-income countries are
screened following basic quality procedures, as
compared to 82% in low-middle-income
countries or 99.8% in high-income countries.!!
Malaysia as the upper-middle-income country has
stringently followed WHO requirement, hence
the prevalence of HIV among blood donors in
Perak is reported low in the study period. The
prevalence rate of HIV blood donor was
persistent from 2015 to 2019 consistent with the
controlled number of HIV new cases in Malaysia.
This indicates that the government and non-
government  organizations  (NGOs)  had
excellence at working hand in hand to ensure
Malaysia’s vision of ending AIDS by 2030 was a
success (Ending AIDS 2021-2030).12 1t is
reported that new HIV cases have halved from the
year 2002, 6978 new cases (equivalent to 28 cases
per 100000 population), to 3293 cases in 2018
(equivalent to 10.0 cases per 100000 population)
while the incidence rate per 1000 uninfected
population had gradually decreased to 0.25 in
2018.[*21 On the contrary, in a region of central
China, HIV prevalence rate among HIV blood
donors was 23.5/10° in 2013, a significant rise
from 2.74 in 2004 suggesting an acceleration of

the disease among blood donors and community.
[13]

Even though the result is consistent representing
multiracial among Malaysians, however to
compare with new HIV infection by race in 2013,

Indians showed higher HIV blood donors (18.6%)
compared to only 8% of new HIV infection
among Indians (in 2013), while other races
showed coherent percentage of HIV blood donors
and new infections of HIV.I1 In 2011, the
statistics by Department of Statistic Malaysia
showed that the population consisted of
Bumiputera (67.4%), Chinese (24.6%), Indian
(7.3%) and Others (0.7%). Therefore, Malay HIV
donors were unvaried with the national statistic or
new HIV infections recorded. On the other hand,
Chinese HIV donors were lower than Malay or
Indian HIV donors.

In Perak, Malaysia, there is a significant
difference between male and female HIV blood
donors where 99% HIV donors are males and 1%
is female. In a local study of the rate of
seroconversion in repeat blood donors at National
Blood Centre, Kuala Lumpur in 2012, male
donors (86.4%) outnumbered female donors
(13.6%) as well.*> Meanwhile, from a study of the
prevalence of HIV among blood donors in a
tertiary care center in North India from a period
of 1999-2009, 97.4 per cent (493/506) were males
and 2.6 per cent (13/506) were females. ['® From
UNAIDS statistic, globally, women and girls
accounted for about 48% of all new HIV
infections in 2019.1% However, in terms of
eligibility of blood donation, males are more
readily to donate blood as females tend to have
haemoglobin of less than 12.5 g/dl and thus males
contribute to 60-70% of total blood collection
annually in Malaysia. (']

Surprisingly, most HIV blood donors are single
(63.9%) where married (35.1%) and divorced
(1%) showed lesser percentage. Similar result
was found in a previously mentioned local study
in Kuala Lumpur where 77.3% were single.
However, in a similar study in Brazil, there was
no significant difference between single
individuals compared to married, widowed, and
other individuals. 'l Otherwise, in another study
in China, the prevalence of HIV infection among
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former commercial plasma donors in rural eastern
China was higher in married donors. [€]

The study showed that half of HIV donors are
new donors (57.7%), followed by regular donors
(22.7%) and lapsed donors (19.6%). WHO
suggested that 5% is the rate of regular voluntary
blood donation from population in any developed
country. And yet Malaysian blood donation rate
ranges from 2.0-2.25%. Thus, it is important to
enhance the recruitment of new donors and at the
same time be dubious of the HIV status through
strict blood screening and effective interviewing
prior to donation as most HIV blood donors are
first time donors. Similar findings were noted
from the study in Mali. [°]

Concerning high-risk behaviour, in a recent study
in Kelantan, Malaysia shows that 81.5% of the
respondents have poor knowledge and
perceptions of blood safety, less than 30% are
aware that multiple sexual partners, bisexual
people and male homosexuality are permanently
deferred.[?)  Dreadfully, 39.3% of donors
assumed that they could check their HIV status
through blood donation while 29.4% of donors
agreed that donors are responsible if their blood
causes infection. [2

From this study, 44.7% of donors revealed their
high-risk behaviour during post-HIV detection
counselling. Most respondents responded that
they practised safe sex and should not be infected
and thought that pre-donation interview is
pertaining to recent activities.> Meanwhile in
Italy, 32.4% reported sexual risk behaviours of
less than 4 months prior to donation, even though
they denied at-risk behaviors in pre-donation
selection; 84.1% were males and 63.7% were
repeated donors. These donors claimed that they
did not realize having engaged in at-risk
behaviour’.[?4]

In a study in Australia estimating the risk of blood
donation associated with HIV risk behaviours,
MSM was estimated to be at highest risk of

becoming infected and donating in the window
period.[?2l Notably, from Malaysia Country
Progress Report On HIV/AIDS 2019, HIV
prevalence among MSM had significantly risen
from 3.9% in 2009 to 21.6% in 2017.121 Between
2005 and 2016, the MSM-associated fraction of
HIV transfusion residual risk (%RRMSM)
increase varied from 0 to 19% in France.[?’]
Similarly, another study also found that among
the groups that are most affected by HIV are
MSM and black Africans. (24) HIV cases among
MSM in China are also noted as an emerging
epidermic where HIV prevalence was 6.3% in
2011, up from 5.7% in 2010 and just 2% in
2007.125281 These factors explain the escalation of
MSM as the most frequent high-risk behaviour
among Perak’s HIV blood donors in 2019.

Conversely, among HIV blood donors, no 1VDU
was reported until one case in 2019. The
prevalence of HIV in Malaysia among VDU had
almost halved from 22.1% in 2009 to 13.4% in
2017. A single episode of injecting drug use is
associated with very low risk of HIV transmission
but remains as one of high-risk behaviours
causing TTI. [2227] Hence it justifies very low or
almost none VDU high risk behaviour reported
among HIV blood donors in Perak.

Nevertheless, lifestyle of casual sex, multiple
sexual partners and involvement in sex industry
remain as a threat of HIV transmission(28.22.30.31]
and hence affect the blood safety during blood
donation. 132 HIV prevalence in Malaysia among
Female Sex Worker (FSW) shrink from 10.5% in
2009 to 6.3% in 2017, whereas transgender
people (TG) showed a slight increment from 9.3%
to 10.9%.%2 From the study period, those high risk
behaviors had been reported among HIV blood
donors in Perak almost every year.

Conclusion
In general, the prevalence rate of HIV donors

among blood donors in Perak, Malaysia is
considered lower compared to WHQO’s prevalence
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of transfusion-transmissible infections in blood
donations (Median, Interquartile range (IQR)), by
income groups (0.03%-0.23%).[1%1  Ethnicity
distributions among HIV blood donors represent
the multiracial population of Malaysian as
recorded by Department of Statistic Malaysia.
From this study, we noted that some donor
characteristics associated with higher HIV
incidence are Malay, male, single, 30-years-old
and is a new donor. Half HIV donors denied any
high risk behaviour despite tested positive for
HIV. Other half reported high risk behavior,
lifestyle of casual sex or multiple sexual partners,
men who have sex with men (MSM) and
individual involved with sex industries are the
most popular high risk behaviors. While on the
other hand, intravenous drug users remain
dormant until in 2019.

Therefore, it is pivotal to maintain the equilibrium
between promoting and recruiting more donors to

come forward

to donate voluntarily and

simultaneously educate donors with high risk
activities to defer themselves from donating. We
recommended that the government impose early
donor education from school age and
dissemination of blood donor education materials
via the social media. HIV infections among blood
donors remain a threat to BTS in Malaysia.
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Table 1: Prevalence rate of HIV antigen/antibody test positivity for year 2015-2019

Year Total Collection Prevalence rate (%)
2015 60952 0.026
2016 57918 0.043
2017 58035 0.040
2018 76834 0.020
2019 60616 0.030
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Table 2. Characteristics of blood donors tested HIV positive

Characteristics n=97
Age in year, Median (IQR) 30.0 (25.0, 36.5)
Duration to HIV detection after donation, in months, Median 1.1 (0.7,15)
(IQR)
Ethnicity, n (%)
Malay 62 (63.9)
Chinese 15 (15.5)
Indian 18 (18.6)
Others 2 (21)
Sex, n (%)
Male 96 (99.0)
Female 1 (1.0
Marital status, n (%)
Single 62 (63.9)
Married 34 (35.1)
Divorced 1 (1.0
Types of donor, n (%)
First time donor 60 (61.9)
Regular donor 21 (21.6)
Lapsed donor 16 (16.5)
Seroconverted donor, n (%) 34 (35.1)
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Figure 1. This figure shows the number of seroconverted and non-seroconverted donors by year.

Seroconverted donors were those tested HIV positive after repeated donations.

Table 3. Prevalence of HIV Seroconvert Donor from 2015 to 2019

Year Number of HIV Prevalence rate (%)
Seroconvert Donor / HIV
blood donor
2015 4/16 25.0
2016 10/25 40.0
2017 6/23 26.1
2018 5/15 33.3
2019 9/18 50.0

Asian Journal of Medicine and Health Sciences Vol 5, Issue 1 June 2022

20




Table 4. Number of high risk activity/behaviour revealed by donor during post-HIV detection

counselling

Number high risk activity/behaviour, n n= 94*

(%)

0 52 (55.3)

1 37 (39.4)

3 5 (5.3)

*Qut of 97 donors tested HIV positive, only 94 of them turned up for post-HIV detection

counselling.

Table 5. Donor declaration of high risk activity/behaviour during post-HIV detection counselling

High risk activity/behaviour, n (%) n=94*
Men who have sex with men (MSM), n=93** 14 (15.1)
Individual who makes or receives payment in 11 (11.7)
exchange for sex (including sex workers, clients)

Intravenous drug users (1VDU) 1 (11)
Individual diagnosed with HIV 1 (11
Lifestyle of casual sex/ Multiple sexual partners 18 (19.1)
Sexual partners of above mentioned person 2 (21)

*Qut of 97 donors tested HIV positive, only 94 of them turned up for post-HIV detection

counselling.
** Excluding one female donor, only 93 donors were applicable.
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Figure 2: The figure shows the frequency of high risk activity or behaviour that was self-reported
by donors during post-HIV detection counselling session.

References

1.

Duraisamy, D. g. (2018, August 9). A tribute to Dr Cynthia Lopez, the lifeblood of
haematology services in Malaysia.
https://www.thestar.com.my/lifestyle/health/2018/08/10/dr-cynthia-lopez-haematology
Duraisamy G. Blood transfusion service in Malaysia. Journal of the Japan Society of
Blood Transfusion. 1994 Nov 1;40(5):776-8.

Transfusion Practice Guidelines For Clinical And Laboratory Personnel. 4" ed : National
Blood Centre, Ministry of Health, Malaysia. 2016.

FDA, Procleix Ultrio Elite Assay. https://www.fda.gov/media/112861/download

FDA, Abbott ARCHITECT HIV Ag/Ab combo assay
https://www.fda.gov/media/116836/download

WHO Prequalification of In Vitro Diagnostics Programme, PUBLIC REPORT,
May/2015, version 2.0, PQDx 0203-073-00 WHO PQDx PR, Product: INNO-LIA HIV
I/11 Score Number: PQDx 0203-073-00

Scott SR, Wu Z. Risks and challenges of HIV infection transmitted via blood transfusion.
Biosafety and Health. 2019 Dec 1;1(03):124-8.

Vermeulen M, Lelie N, Coleman C, Sykes W, Jacobs G, Swanevelder R, et al.
Assessment of HIV transfusion transmission risk in South Africa: a 10-year analysis
following implementation of individual donation nucleic acid amplification technology
testing and donor demographics eligibility changes. Transfusion. 2019 Jan;59(1):267-76.

Asian Journal of Medicine and Health Sciences Vol 5, Issue 1 June 2022 22



https://www.fda.gov/media/112861/download

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Donegan, E. (2003). Transmission of HIV by blood, blood products, tissue
transplantation, and artificial insemination. HIV InSite knowledge base chapter. San
Francisco: University of California.

UNAIDS Fact Sheet World AIDS Day 2021:
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
World Health Organization Fact Sheet Blood safety and availability.
https://www.who.int/news-room/fact-sheets/detail/blood-safety-and-availability

Country Progress Report On HIV/AIDS 2019 MALAYSIA, Ministry Of Health
Malaysia.

Zhao L. Prevalence, trends and risk factors of HIV infection among blood donors in a
region of central China from 2004 — 2013. ISBT Education.
https://education.isbtweb.org/isbt/2014/seoul/51262/lei.zhao.prevalence.trends.and.risk.fa
ctors.of.hiv.infection.among.blood.html?f=listing%3D5%2Abrowseby%3D8%2Asortby
%3D2%2Amedia%3D3%2Atopic%3D9972

HIV/STI Section, Division Of Disease Control MOH Malaysia.

Nafishah A, Asiah M, Syimah AT, Mohd Zahari TH, Yasmin A, Normi M, Anza E,
Shahnaz M, Narazah MY. Rate of seroconversion in repeat blood donors at the national
blood centre, kuala lumpur. Indian Journal of Hematology and Blood Transfusion. 2014
Jun;30(2):105-10.

Makroo RN, Chowdhry M, Bhatia A, Arora B, Rosamma NL. Prevalence of HIVV among
blood donors in a tertiary care centre of north India. The Indian journal of medical
research. 2011 Dec;134(6):950.

Andrade Neto JL, Pintarelli VL, Felchner PC, Morais RL, Nishimoto FL. HIV prevalence
among blood donors in a blood bank in Curitiba (Brazil). Brazilian Journal of Infectious
Diseases. 2002 Feb;6(1):15-21.

Wu Z, Rou K, Detels R. Prevalence of HIV infection among former commercial plasma
donors in rural eastern China. Health Policy and Planning. 2001 Mar 1;16(1):41-6.
Diarra A, Kouriba B, Baby M, Murphy E, Lefrere JJ. HIV, HCV, HBV and syphilis rate
of positive donations among blood donations in Mali: lower rates among volunteer blood
donors. Transfusion clinique et biologique. 2009 Nov 1;16(5-6):444-7.

Tan PP, Fauzi HM, Bahar R, Chang CT, Rahim NA. Knowledge and Perceptions of
Blood Safety among Blood Donors in Kelantan, Malaysia. The Malaysian journal of
medical sciences: MIJMS. 2019 Nov;26(6):127.

Raimondo M, Facco G, Regine V, Pupella S, Grazzini G, Suligoi B. HIV-positive blood
donors unaware of their sexual at-risk behaviours before donation in I taly. Vox
Sanguinis. 2016 Feb;110(2):134-42.

Musto JA, Seed CR, Law M, Keller AJ, Kaldor JM. Estimating the risk of blood donation
associated with HIV risk behaviours. Transfusion Medicine. 2008 Feb;18(1):49-54.
Cappy P, Chaillon A, Pillonel J, Essat A, Chaix ML, Meyer L, Barin F, Tiberghien P,
Laperche S. HIV transmission network analysis allows identifying unreported risk factors
in HIV-positive blood donors in France. Transfusion. 2021 Apr;61(4):1191-201.

Clifton S, Nardone A, Field N, Mercer CH, Tanton C, Macdowall W, Johnson AM,
Sonnenberg P. HIV testing, risk perception, and behaviour in the British population.
AIDS (London, England). 2016 Mar 27;30(6):943.

UNAIDS China’s epidemic and response. Available:
http://www.unaids.org.cn/page139?_l=en [Accessed 24 Sep 2020].

Asian Journal of Medicine and Health Sciences Vol 5, Issue 1 June 2022 23




26. Zheng M, He J, Yuan Z, Zhang X, Yao Y, Fang X, Fu L, Ding Y, He N, Zhang Y. Risk
assessment and identification of HIV infection among men who have sex with men: a
cross-sectional study in Southwest China. BMJ open. 2020 Nov 1;10(11):e039557.

27. McGarrigle CA, Mercer CH, Fenton KA, Copas AJ, Wellings K, Erens B, Johnson AM.
Investigating the relationship between HIV testing and risk behaviour in Britain: National
Survey of Sexual Attitudes and Lifestyles 2000. Aids. 2005 Jan 3;19(1):77-84.

28. Lucky TT, Seed CR, Waller D, Lee JF, McDonald A, Wand H, Wroth S, Shuttleworth G,
Keller AJ, Pink J, Wilson DP. Understanding noncompliance with selective donor
deferral criteria for high-risk behaviors in A ustralian blood donors. Transfusion. 2014
Jul;54(7):1739-49.

29. Qian ZH, Vermund SH, Wang NI. Risk of HIV/AIDS in China: subpopulations of special
importance. Sexually transmitted infections. 2005 Dec 1;81(6):442-7.

30. Hu L, Wu G, LuR, Zhu H, Qiu H, Jing D, Ye M. Changing trends of HIV, syphilis, HCV
infections and behavioural factors among female sex workers in Chongging, China:
findings from six serial surveillance surveys. BMJ open. 2020 Oct 1;10(10):e036654.

31. Beyrer C, Crago AL, Bekker LG, Butler J, Shannon K, Kerrigan D, Decker MR, Baral
SD, Poteat T, Wirtz AL, Weir BW. An action agenda for HIV and sex workers. The
Lancet. 2015 Jan 17;385(9964):287-301.

32. Offergeld R, Kamp C, Heiden M, Norda R, Behr-Gross ME. Sexual risk behaviour and
donor deferral in Europe. Vox Sanguinis. 2014 Nov;107(4):420-7.

Asian Journal of Medicine and Health Sciences Vol 5, Issue 1 June 2022 24




