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ABSTRACT

Fear of donation and adverse reaction to donation can lead to reduction in subsequent donations. The present study is designed
to determine the incidence and the association of some predictive risk factors like age, sex, blood group, donation status, donors
full blood count to adverse reaction during donation in Asaba Nigeria. Four hundred and fifty-nine (459) voluntary (non-
remunerated) blood donors in Federal Medical Center, Asaba participated in the research from August 2015 to January 2016.
The subjects consisted of 413 (90%) males and 46 (10%) females. Their blood samples were analyzed by standard techniques.
All adverse reactions observed were classified and recorded. The overall incidence of adverse donor reaction was observed to be
2.18% for needle injuries and 2.83% for vasovagal reactions. Dizziness a (mild vasovagal reaction) and bruising/hematoma were
the most frequent complications associated with blood donation. The frequency of adverse reactions was higher in younger
donors and female donors. Blood group B had a higher predictive value (Odd Ratio 1.112 (0.810-1903) for the association of
risk factors to adverse donation. More first-time donors 8(1.74%) compared to 3(0.66%) periodic donors experienced more
adverse events. The mean values of electrolytes (Na+, Cl- and HCOs-) post donation was significantly different (p < 0.05) from
pre-donation values. The prevalence of adverse events to blood donation in Asaba is low for vasovagal and needle injuries. Blood
donation is safe. However, this can be made even safer by counseling donors before donation to promote better donor turnout.
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reactions can be mild (nausea and vomiting), moderate or
severe (tonic—clonic spasms, arrhythmia, tachycardia).
Adverse reactions to whole blood donations can cause

INTRODUCTION

Blood donation and transfusion are essential part of our

healthcare system (Urmi et al 2016). Blood arguably a scare
resource, is sourced from apparently healthy voluntary donors
(Ukaejiofo 2009, WHO 2012, Odajima et al 2016). In view of
this, more commercial or remunerated donors are now used as
blood become scarce and the economic condition becomes
dire. Blood shortages occur usually due to lack of awareness
and motivation especially in developing countries. Creating
an enabling donor satisfaction and care may initiate donors
return. Despite the fact that blood donation is a relatively safe
procedure, studies have shown that a percentage of donors
experience adverse reactions (Sadia et al 2016). The adverse

anxiety, discomfort and embarrassment to donors. This can
create a negative experience for the donors as well as reducing
the donor return rate. Previous studies have shown that the rate
to be 2-5%, (Pathak et al 2011, Newman 2004), however in
some centers it was as high as 36% (Newman 2003) this rate
is variable. There is paucity of data on the prevalence of
adverse reaction to whole blood donation among voluntary
blood donors in Asaba, Delta State. This study was aimed at
determinining the prevalence of adverse reactions to whole
blood donation among voluntary donors at Federal Medical
Centre (FMC) Asaba, Delta State with a view to determine the
frequency of the adverse reactions among whole blood donors,
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ascertain the types and patterns of occurrence of adverse
reactions and determine the association of some factors like
age, sex, ABO blood group, donation status, full blood count
(FBC) and some electrolytes levels to the occurrence of
adverse reactions.

MATERIALS AND METHODS

The study adopted the survey design. It was carried out in
Asaba, Delta State over a period of six (6) months from
August 2015 to January 2016. The study was approved by the
Ethical Committee of Federal Medical Center (FMC) Asaba,
permission was also obtained from the Head of Department,
Medical Laboratory Services FMC Asaba. Informed consent
was obtained from all the donors and handled according to
recommendation as stated by the Helsinki declaration. Details
of adverse reactions to whole blood donations were also
obtained. Four hundred and fifty-nine (459) voluntary donors
consisting of 413 males and 46 females who donated 450mls
of blood participated in this study. Information on each
paticipants  was  collected  with  self-administered
questionnaires. The questionnaire was divided into four
sections. Section A contained questions on demographic
(personal data), section B contained questions on the subject
anthropometric measurement, section C contained questions
on donation status while section D contained questions on
health history. Blood samples (3mls) Pre-and 30 minutes post-
donation blood samples were collected by venipuncture into
ethylene diamine tetracetic acid and heparin bottles for the
estimation of FBC:-haemoglobin (Hb), packed cell volume
(PCV), Total White Blood Cell Count (WBC),differential
white cell count and platelet count and electrolytes- sodium
(Na*), potassium (K*),chloride (CI") and bicarbonate (HCO3).
All tests were analyzed by standard by manual techniques
(Baker et al 1985, Burtis et al 2012).

Statistical techniques

All data obtained was analyzed with statistical package for
social sciences (SPSS IBM version 20). Results obtained were
expressed as mean + standard deviation. Test of significance
for the differences between the means of pre-and post-
donation for FBC and electrolytes was assessed using the
paired t-test while Chi-square and logistic regression were
used to test for association between the dependent and
independent variables. Variables such as age, sex, donation
status, blood group type, levels of haematological variables
and electrolytes were used in a logistic regression model based
on univariate association with adverse reaction. Odds ratios
and confidence intervals were calculated where appropriate;
data was analyzed at 95% confidence interval and probability
values less than 0.05 were considered statistically significant.

RESULTS

The incidence of adverse reaction to whole blood donation
was 2.18% for needle injuries and 2.83% for vasovagal
reactions. The pattern of occurrence for needle injuries was
hematoma/bruising 1.53%, extravasations 0.44% and injury to
nerve 0.22%. Vasovagal reactions pattern of occurrence was:
mild, 0.24% had increased perspirations, 1.31% had dizziness
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while 0.44% had nausea/vomiting. For moderate vasovagal,
0.44% had fainting episodes while 0.22% had a severe
vasovagal reaction characterized by rigidity/tremor of
extremities Table land 2.

Table 1
Complication rates of allogeneic whole blood donations

Type A Complications No of Percentage
(Needle injuries) donors (%) of
donors

Haematoma/bruise 7 1.53
Extravasation 2 0.44
Injury to nerve 1 0.22
Total 10 2.18

Type B (Vasovagal

Complications  Syncopal type)

Mild 10 2.18

Moderate 2 0.44

Severe 1 0.22

Total 13 2.83

Table-2
Types and patterns of occurrence of adverse reaction
Mild Vasovagal Reaction

No of Percentage (%)

donors of donors
Increased perspiration 2 0.44
Dizziness 6 1.31
Nausea/vomiting 2 0.44

Moderate Vasovagal

Reaction

Shallow Respiration

Fainting - -

Prolonged recovery 0.44

(>15mins) 2 -
Severe Vasovagal Reaction

Rigidity/Tremor of

extremities 1 0.22

Inconsistency of - -

urine

Among the different age-groups, donors aged 18-25yrs had
the highest numbers 1.53% had a vasovagal reaction of which
1.31% was mild while 0.22% was moderate. 0.22% aged 46-
55yrs had mild reactions and 0.22% had a severe reaction.
Among the sexes, more females 1.33% had adverse reaction
compared to 1.31% males. Among the different ABO blood
groups, blood group B donors has the highest number of
donors that reacted (1.31%) of which 1.09% was mild and
0.22% was severe, 2.18% of first time donors reacted more
than 0.66% of the repeat donors as shown in table 3.

The results of pre- and post-donation FBC results comprising
of Hb, PCV, Total WBC, differential white cell count and
platelet count result were not significantly altered (p > 0.05).
Pre-and post-donation Na* and Cl ~were significantly
decreased (p < 0.05) when compared among those that had
vasovagal reaction against those that did not have vasovagal
reaction. HCOjs was significantly increased(p < 0.05) when

Eluke et al



Prevalence of adverse reaction to donation

compared among those that had vasovagal reaction against
those that did not have vasovagal reaction. Pre-and post
donation K* was not significantly altered(Table 4).

The associations of blood group B (odds ratio = 1.110), first
time donations ( odds ratio = 1.114) and post-donation
Na*(odds ratio = 1.117) and HCOs (odds ratio = 1.555) was
higher at predicting the risk of adverse reaction to whole blood
donation than the other variables which are age, sex and post-
donation K*values.(Table 5) .

reactions were experienced more than other types. 7(1.53%)
female donors had a vasovagal reaction in contrast to
6(1.31%) male. Most of these reactions were mild. This is
represented by other works (Narbey et al 2016).- However,
lower percentages have been reported by others (Mahbub-ul-
Alam et al 2007, Ashu et al 2016). Vasovagal reaction is
caused by involuntary reflex that affects the heart and the
vagus nerves resulting in a plethora of situations like fainting,
(vasovagal syncope), seizures and dizziness.

Table 3 Table 5

Vasovagal Reaction Rates Among the First-Time and Repeat Adverse Donor Reactions and Associated Risk Factors

Donors. Risk factors N p- Odds Ratio

First-time Repeat value (95% C.1)
No of % of No of % of Sex 459  0.707 0.716(0.126-4077)
donors donors donors  donors Age 459 0.548  0.974(0.895-1.061)
Mild 8 1.74 2 0.44 Blood Group A 459  1.000 0.871(1.09-3.014)
Moderate 2 0.44 - - Blood Group B 459  0.000 1.110(0.810-0.901)
Severe - - 1 0.22 Blood Group O 459 1.000  0.542(1.350-2.904)
Total 10 2.18 3 0.66 PCV 459 0.214  0.858(0.674-1.092)
Donation Status 459  0.049 1.114(0.0422-
(first Time) 0.696)

Table 4 Donation Status 459  0.889  1.106(0.276-4.431)

Pre- and Post-Donation Electrolyte in Donors with Adverse (repeat)

Reaction Post Donation Na* 459  0.125  1.117(0.90-1.287)
Pre-  Post  P-Value Post Donation K* 459  -0.003 _ 0.011(0.001-0208)
donation  donation Post Donation CI© 459  0.071  0.850(0.713-1.14)
(mmol/l) (mmol/l) Post Donation 459 0.021  1.555(1.069-2.251

Sodium (Na*) 146+2.0  33+5.0 p <0.05 HCO3

Potassium (K*) 3.8+0.7 3.8+0.3 P>0.05 Independent variables that were considered are those thought
_ to relate to adverse reaction. R? (R-square)= 0.23.

Chloride (CI") 95+5.0 98+6.9 p <0.05

Bicarbonate (HCO3)  22+3.7 26+65 p<0.05 Severe donation reaction was observed only in a male

DISCUSSION

Voluntary donors expect normalcy during blood donation.
However, donor adverse reaction to donation continues to
affect the donor’s subsequent return rate. We studied the
prevalence of adverse reaction in this part of Africa and
contributing factors that may be implicated. In this study,
more incidences of adverse reactions to blood donation was
observed for needle injuries (categorized type A) followed by
for vasovagal reactions (categorized type B). The needle
injury donor events were experienced by ten donors while
other donors had hematoma, extravasations of needles, and
injury to the nerve. The frequency of injury to the nerve had
the least prevalence. These were observed within 30mins post-
donation. Needle injuries observed were less than that
reported by Abhishekeh et al. in (Abhishekeh et al 2013 and
Crocco et al 2007). The decrease less needle injuries observed
may be likely due to the training and carefulness of the blood
collection staff.

The patterns of occurrence of the 13(2.83%) donors who
experienced vasovagal (syncopal-type) reaction were: 10
(1.74%) mild, 4(0.22%) moderate and 1(0.22%) donor
experienced severe donor reaction. This rate has been
similarly documented by Crocco et al 2007. Vasovagal
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donor. Severe adverse donation is higher in males that in
females (France et al 2012) and could be attributed to more
attention of the phlebotomist or less anxiety by the female
donor. Furthermore, this may be because the males donate
more than females. (Damulak et al 2015)

10(2.18%) first time donors compared to 3(0.66%)
periodic donors experienced a vasovagal reaction. First time
reacted more than repeat donors. This may possibly due to
seeing the large volume of blood for the first time. Vasovagal
reactions include sweating, nervousness and agitation. Some
first time donors are already presenting with some of these
prior to donation. Mahbab-ul-Alam and his colleagues
observed that the number of prior donations was inversely
proportional to the risk of reactions as donor who reacted were
less likely to return (Mahbub-ul-Alam et al 2007).

The result of the analysis of the pre- and post- donation
full blood count showed no statistical difference (p <0.05).
However, other authors from previous research found that
blood donation could cause immune modulation leading to a
decrease in the lymphocyte subset population (the natural
killer cells).(Lange et al 1996). Furthermore, when donors
pre- and post- electrolytes (Na*, K*, CI- and HCO3) results
were compared, Na* was significantly decreased in the donors
that had adverse reaction (p <0.05) when compared to the
donors that did not react. Sodium plays a role in maintenance
of electrolyte balance and proper functioning of the nerves and
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muscles. The level is controlled by the hormone aldosterone
and made by the adrenal glands. This may probably be the
reason Custer and his colleagues had proposed that the
ingestion of a salty snack with fluid within 30mins post-
donation.(Custer et al 2008, Hanson and France 2004, Ven
denBerg 2012, Tomasulo et al 2011). Potassium (K*) level
was not significantly altered (p = 0.717) in contrast with the
work by some authors who observed an increase in potassium
post donation and attributed it to the increase muscle tensing,
that helps to increase blood flow to the brain in order to
prevent fainting (Newman et al 2006,Ditto et al 2007, Ditto et
al 2003)]. Chloride (pre- and post- donation) showed a
significant modest correlation. Chloride usually fluctuates
with Na* and is usually increased following lung disease and
prolonged vomiting. Pre- and post donation bicarbonate
(HCOx3) levels were significantly altered (p <0.05) probably
due to its ability to maintain a stable pH and electrical
neutrality.

The results obtained shows that donor reactions to whole
blood donation may not be solely psychological as proposed
by Ingrid in 2013( Ingrid 2013) and France et al( France et al
2013). It is possible that physiological factors may have
played a role. In the analysis of vasovagal complications of
whole blood donation, it was observed that more donors
6(1.31%) experience dizziness. Dizziness/ lightheadness
could be caused by a wide range of factors and could lead to
faintly episodes or headaches (Wiltbank et al 2008).

In conclusion, this study has helped to determine the
frequency of adverse reaction to whole blood donations, to
evaluate the various types and their patterns of occurrence and
to correlate some of the predictive factors that may be
associated with these reactions at FMC, Asaba. The vast
majority of the adverse events are mild, this rate compares
favorably with that of other blood donation centers. However,
some rare complications are severe especially that related to
vasovagal reactions caused by accidents and nerve injuries
with long lasting symptoms. These can have serious
consequence for the donor and can impact on his or her daily
life.
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