
INTRODUCTION
Blood and its com po nents are the most of ten used thera -

peu tic agents. In Po land over 1.2 mil lion do na tions of blood
and its com po nents as well as more than 1.5 mil lion trans fu -
sions are given every year [1, 2]. Ad vances in medi cine and
ag ing of so ci ety in crease the de mand of blood and its com -
po nents [12]. For tu nately, the number of do na tions in creases 
stead ily. Every do nor is sub ject to rig or ous se lec tion cri te ria
ac cord ing with ap pro pri ate regu la tions [15, 16]. Blood do -
na tions are vol un tary and un paid (hon or ary) [4, 20, 22]. The
ra tio of de tected in fec tions is as sumed higher in paid do nors
than hon or ary [18]. Pol ish do nors, as con firmed in re search,
do nate blood mainly from al tru is tic rea sons [20]. The se lec -
tion of don ors and se ro logi cal and mo lecu lar screen ing
to wards HBV, HCV, HIV, and syphi lis mark ers en sure
blood safety. Moreo ver, grace pe riod for plasma and cryo -
pre cypi tate as well as leuko re duc tion and in lim ited ex tent - 
patho gen in ac ti va tion in blood com po nents, are used. Diag -
nos tic meth ods of blood and its com po nents and patho gen
in ac ti va tion are con stantly im proved. Hav ing still in mind
se ro logi cal win dow pe riod, the se lec tion of do nors is very
im por tant as well. Such a se lec tion is made by ap ply ing do -

nor ques tion naire [6] and medi cal his tory tak ing. How ever,
the ba sis for suc cess at this stage is high do nor aware ness
and the level of their edu ca tion. Ac cord ing to re search re -
sults, do nors’ knowl edge con cern ing in fec tious agents for
blood- borne trans mis sion is low [20]. 

The com mon goal of all analy ses and com pari sons in this
pa per was to de ter mine and char ac terize popu la tion of do -
nors who do nated blood and its com po nents at the Re gional
Cen tre of Blood Do na tion and Blood Treat ment (RCKiK) in
Poznan be tween 2008 and 2010, as well as the number of vi -
ral in fec tions de tected in sam ples. In ad di tion, spe cific
trends in the num bers of de tected in fec tions in ana lyzed
groups were in ves ti gated ac cord ing to do nors’ age and sex.
There was no di vi sion of do nors into sub groups (first- time
do nors and re peated do nors). The number of de tected vi ral
in fec tions among re peated do nors is known to be con sid era -
bly lower com par ing to first- time do nors due to higher
aware ness and edu ca tion level [20].

De ter min ing high- risk groups could play an im por tant
role in in creas ing trans fu sion safety at the stage of do nors’
se lec tion. This can be achieved by pro phy lac tic and tar geted
in for ma tive and edu ca tional ac tions and ac tivi ties. The
above- described ac tions would in flu ence  and in crease
safety of used blood com po nents as well as de crease the cost
of blood com po nents prepa ra tion and di ag nos tics, which
cur rently in case of posi tive re sults are de stroyed [20]. 
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MATERIALS AND METHODS
The re search com prised do nors who do nated whole blood 

or its com po nents for clini cal pur poses in RCKiK in Poznan
be tween 2008 and 2010. Only con firmed HBV, HCV and
HIV in fec tions were in cluded, which re sulted in dis quali fi ca -
tion of do nors [7, 18]. Age and sex of do nors were con sid ered
in fur ther analy sis.

In or der to fa cili tate all the com pari sons, a number of in -
fected do nors was pre sented as the number of in fected
do nors per 100,000 do nors. The num ber of in fected do nors
was di vided by to tal number of do nors in the re spec tive
group and mul ti plied by 100,000. Screen ing analy sis and
con fir ma tion tests were per formed ac cord ing valid blood
do nat ing al go rithms [2, 7].

In screen ing di ag nos tics HIV 1/2 Ab/Ag and HIV RNA,
Ab HCV and HCV RNA, HBsAg and HBV DNA, were ana -
lyzed. In case of posi tive se ro logi cal screen ing, con fir mation
tests were per formed. Do nors in fected with HBV were de -
ter mined by de tec tion in their sam ples of HBsAg and/or
HBV DNA. Do nors in fected with HCV were de ter mined by
de tec tion of anti- HCV an ti bod ies and/or HCV RNA,
whereas HIV in fected do nors were de ter mined by de tec tion
of anti- HIV an ti bod ies and/or HIV RNA [7].

From the be gin ning of 2008 up to 7th of Feb ru ary 2010 in
se ro logi cal screen ing Ab bott com pany tests were used: for
HBV – HBsAg Quali ta tive test, HCV –  anti- HCV test and
for HIV - HIV Ag/Ab Combo test de tect ing an ti bod ies and
an ti gens (p24). From 8th of Feb ru ary on wards Or tho Clini cal 
Di ag nos tics tests were used, re spec tively: HBV – HBsAg ES,
HCV – anti- HCV and HIV – anti- HCV (de tect ing only an ti -
bod ies).

Screen ing NAT ana lyses (be tween 2008 and 2010) were
per formed in pooled plasma sam ples from 6 do na tions us ing
Roche mul ti plex Co bas TaqScreen MPX test. In case of pool 
posi tive re sult, Co bas TaqScreen MPX was per formed on
in di vid ual sam ples form ing this pool. Af ter de tec tion of
posi tive do na tion in pool, dis crimi na tion tests were per -
formed: Roche Co bas Am pli Prep TaqMan HCV test, Co bas
Am pli Prep TaqMan HBV test, Co bas Am pli Prep TaqMan
HIV test.

In case of posi tive se ro logi cal screen ing, con fir ma tion
tests were per formed. In the event of HCV – neu trali za tion
test and Co bas TaqMan HBV test (de tect ing vi rus ge netic
ma te rial) were per formed. In case of HCV vi rus, ge netic ma -
te rial was de tected us ing Co bas TaqMan HCV test, and in
case of nega tive re sult, sup ple men tal tests were per formed in
the In sti tute of He ma tol ogy and Trans fu si ol ogy in War saw
(IHiT) (RIBA HCV test – Chi ron and from 4th of May 2010
In no Lia HCV Score test – In no ge net ics). In case of HIV,
sam ples were sent to IHiT in or der to per form sup ple -
mentary test (WB – Ge nelabs and from 20th of June 2010, In -
noLia test – In no ge net ics) and test to wards ge netic ma te rial
de tec tion. All analy ses were per formed in RCKiK in Poznan 
ex cept sup ple men tary tests to wards HCV and HIV, which
were per formed in IHiT.

RESULTS 
The to tal of 148,320 do nors do nated blood for clini cal

pur poses dur ing 2008-2010. Among them, men were a ma -
jor ity (73%), al though pro por tion of women in the ana lyzed
pe riod in creased. The most nu mer ous group of do nors com -
prised young per sons (18-29 years old) con sti tut ing ap prox.
50% of do nors, and their per cent age in creased. The least nu -
mer ous group of do nors was formed by do nors over 65 years
old age. In age group over 40 years, slight but steady de -
crease in the number of do nors was ob served.

Table 1. Do nors per ma nently dis quali fied due to HBV, HCV and
HIV in fec tion in 2008-2010 and their per cent age

Year

Donors disqualified due to infection with: Non-infected
donors

Donors
in

total
(100%)

HBV HCV HIV

Number % Number % Number % Number %

2010 72 0.15 72 0.15 4 0.01 49172 99.70 49320
2009 69 0.13 55 0.11 8 0.02 51194 99.74 51326
2008 85 0.14 66 0.18 1 0.00 47522 99.68 47674

In years 2008-2010, 432 do nors in total were dis quali fied
due to HBV, HCV and HIV in fec tions, which constituted
0.3% of do nors. The most fre quently de tected vi rus was
HBV (52.31%) and HCV (44.68%). The num ber of HIV in -
fec tions com par ing to HBV and HCV was low (3.01%). 

Table 2. Num ber of fe male and male do nors in whom HBV, HCV
or HIV in fec tions were de tected

Year
Sex
of

donor

Number 
of

donors

Number of confirmed
infections

Number of confirmed
infections per 100,000

donors
HBV HCV HIV HBV HCV HIV

2010
Total   49320   72   72 4 146.0 146.0   8.1
Women   13534   11   25 0   81.3 184.7   0.0
Men   35786   61   47 4 170.4 131.3 11.2

2009
Total   51326   69   55 8 134.4 107.2 15.6
Women   13754     9   16 2   65.4 116.3 14.5
Men   37572   60   39 6 159.7 103.8 16.0

2008
Total   47674   85   66 1 178.3 138.4   2.1
Women   12227   26   18 0 212.6 147.2   0.0
Men   35447   59   48 1 166.4 135.4   2.8

2008-
-2010

Total 148320 226 193 13  152.4 130.1   8.8
Women   39515   46   59 2 116.4 149.3   5.1
Men 108805 180 134 11 165.4 123.2 10.1

HBV vi rus was oc cur ring more fre quently in men,
whereas HCV in women. The number of HBV in fec tions in
2008 and HCV in fec tions in 2010 per 100,000 do nors was
higher in women that in men. How ever the number of HIV
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Fig. 1. Num ber of de tected HBV, HCV and HIV in fec tions in men
and women in 2008-2010 pe riod



in fec tions was twice as high in men that in women. Moreo -
ver, there were no HIV infections de tected in women in 2008 
and 2010 re spec tively. 

Table 3. Num ber of do nors in re spec tive age groups in whom HBV,
HCV or HIV in fec tions were de tected

Year
Age 
of

donors

Number 
of

donors

Number of confirmed
infections

Number of confirmed
infections per 100,000

HBV HCV HIV HBV HCV HIV

2008-
-2010

18-24 44275 120 94 6 271.0 212.3 13.6
25-29 30641 16 32 3 52.2 104.4   9.8
30-34 22494 30 22 1 133.4   97.8   4.4
35-39 17355 20 7 2 115.2   40.3 11.5
40-44 11705 12 16 1 102.5 136.7   8.5
45-49   8369 15 17 0 179.2 203.1   0.0
50-54   7131   8   4 0 112.2   56.1   0.0
55-59   4528   4   1 0   88.3   22.1   0.0
60-64   1716   1   0 0   58.3     0.0   0.0

65     106   0   0 0     0.0     0.0   0.0

HBV, HCV and HIV vi ruses were de tected pre domi -

nantly in young peo ple aged 18-24 years, con stituting 51%
of all vi ruses de tected. The great est number of HBV in fec -
tions was found among do nors aged 18-24 and 45-49 years.
HCV vi rus was also de tected most of ten in groups of do nors
aged 18-24 and 45-49 years. The number of HIV in fec tions
was lower com par ing to HBV and HCV in fec tions. Moreo -
ver no HBV in fec tions were de tected in do nors over 65 years 
old age, HCV in fec tions in do nors over 60 years and HIV in
do nors over 45 years of age.

DISCUSSION
Blood and its com po nents are life- saving medi cines.

There fore, a great pres sure is put on their qual ity and safety.
The main pri or ity is to lower the trans mis sion risk of the
most com mon vi ral agents i.e. HBV, HCV, and HIV [12].
Greater Po land is a re gion with a me dium level of en de mi -
city of HBV, HCV and HIV oc cur rence [14, 18, 19].

Among do nors, men pre domi nated (73%) as well as
18-29 year- old peo ple (ap prox. 50%); moreo ver, the per -
cent age of the lat ter in creased. Evi dently, it is due to the
in creas ing number of field teams, for which a tar get group
are pu pils and stu dents [13]. HBV, HCV, and HIV vi ruses
were de tected most fre quently in young peo ple group aged
18-24 years. As much as 51% of vi ruses were found in this
group. HBV was the most fre quently de tected among do nors 

in age groups 18-24 and 45-49 years, re spec tively. In ad di -
tion, HCV was the most fre quently de tected among do nors
in age groups 18-24 and 45-49 years, re spec tively. Above-
 mentioned vi rus de tec tion data ap plies to com pa ra ble re sults 
ob tained na tion wide [10]. HBV and HIV vi ruses are usu ally
sexu ally trans mit ted; there fore, it is not sur pris ing that they
oc cur pre domi nantly in a group cover ing young peo ple,
whose sex ual ac tiv ity is high. Also in tra ve nous trans mis sion 
mode in drug- using young peo ple may not be ex cluded [10,
11, 23].

HBV was the most fre quently de tected vi rus among do -
nors at RCKiK in Poznan. How ever, no visi ble trend was
ob served. Un til re cently, Po land was a coun try with in -
creased Hepa ti tis B mor bid ity. The num ber of in fec tions
was low ered due to obliga tory vac ci na tions and rais ing of
pro ce dural stan dards in volv ing ma nipu la tions caus ing skin
in ju ries [2]. Among Pol ish do nors, the de crease in HBV in -
fec tions has been ob served for sev eral years [5, 9, 19].

HCV in fec tions are world wide is sue and at the same time
the most im por tant epi de mi ol ogi cal is sue in Po land [2, 3],
where, how ever, a de creas ing mor bid ity trend has been ob -
served. Among do nors at RCKiK in Poznan dur ing 2008-
2010 no sig nifi cant trend was ob served, but in fec tions were
pre domi nantly found in women. HCV vi rus is usu ally blood-
borne dur ing den tal or cos metic pro ce dures, of which the lat -
ter are usu ally per formed on women [8].

Po land is in a group of coun tries with low HIV/AIDS epi -
demic dy nam ics [17]. Moreo ver, in Greater Po land HIV
de tec tion rate was lower than a half of na tion wide me dian.
HIV de tec tion fre quency in the analy sis was di verse, how -
ever con cerned pre domi nantly men. This re sults cor re lates
with those ob tained na tion wide [14]. Pre domi nant in fec tion
mode is the sex ual trans mis sion es pe cially in a group of ho -
mo sex ual men. Lately the number of in fec tion by het ero- sex -
ual in ter courses has also in creased. Such an in crease of
in fec tions is due to vi rus epi demic and more fre quent test ing
of popu la tion to wards HIV [17]. 

CONCLUSIONS
– Among blood do nors from work ing area of RCKiK in

Poznan in 2008-2010, the most nu mer ous group were
young peo ple, aged 18-29 years, con sti tut ing ap prox.
50% of all do nors. Their per cent age was in creas ing
whereas it was de creas ing among the do nors over 40
years of age.

– In the ana lyzed pe riod men con stitued 73% of all do nors,
how ever the per cent age of fe male do nors showed a slight 
posi tive trend.

– The most fre quently de tected vi ruses were HBV (52%)
and HCV (45%).

– HBV and HIV vi ruses were de tected more of ten in men
(165.4 HBV in fec tions /100,000 do nors; 10.1 HIV in fec -
tions /100,000 do nors), whereas HCV was more frequ-
ently de tected in women (149.3 HCV in fec tions/100,000
do nors).
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Fig. 2. Ra tio of di ag nosed HBV, HCV and HIV in fec tions dur ing
2008-2010 in re spec tive age groups per 100,000 do nors



– More than a half (51%) of vi ral in fec tions was found
among young do nors (18-24 years old).

– For show ing steady trends, three-year pe riod was defi -
nitely too short, there fore de tected in fec tions need fur ther 
ob ser va tions. 
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