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ABSTRACT : ‘

Objectives: The study was aimed at determining the pattern of urticarial transfusion reactions
(UTR) among patients who received multiple blood transfusions at the University of Matdugun Teachmg
Hospital (UMTH) from 1997-2001.

Materials and Methods: A total of 154 multi-transfused patients who received transfusions durmg -
the period 1997-2001 at the UM TH were studied with respect to the incidence, time of onset and clinical
severity of UTR in relation to the cumulative number of previously transfused units of blood.

Results: The overall incidence of UTR among all patients irrespective of number of previous
transfusions was 7%. However, analyzing the data with respect to the number of previously transfused
units of blood, the incidence of UTR were 0%, 3%, 10%, 17% and 27% among patients who were previ-
ously transfused with 3-7, 8-12, 13-17, 18-22 and 23-27 units of blood respectively. All cases of UTR in the
affected patients were clinically mild manifesting with urticarial rashes and pruritis without any features
of anaphylaxis irrespective of the number of previous transfusions. The mean duration of time between
the start of transfusion and onset of UTR amohg all affected patients was 35 minutes. However, the medn
duration of time between the start of transfusion and onset of UTR varied with number of previous
t(ansfusmns where patients who had previous transfusions with 8-12, 13-17, 18-22 and 23-27 units of
blood reacted after a mean time of 53, 40, 27 and 17 minutes respectively. ,

Conclusion: This data would suggest that blood transfusion is an important sensitizing event in
the development of UTR and the risk increases with the number of previous transfusions. Therefore,
multi-transfused patients need closer observation during transfusion therapy. |
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be severe in which case there will be associated, fea-

_ lNTRODUCTION

Urticarial transfusion reaction (UTR) is one of -

- the common types of non-haemolytic immune trans-
_fusion reactions encountered in clinical blood transfu-
sion therapy '. UTR is predominantly mild and the clini-
.cal manifestation typically includes generalized pruritis
with widespread urticarial lesions consisting of circum-
scribed arcas of cutaneous oedema’. Rarely, UTR may

tures of anaphylaxil including bronchospasms, angio-
neurotic oedema, abdominal cramps and hypoten-

- sion"*3. The urticarial lesions are due to allergic reac-

tions caused by sensitivity to antigenic determinants
on plasma proteins present in donor blood that react
with the corresponding IgE antibodies in the recipient
plasma®?. The plasma proteins in the donor plasma
could be endogenous proteins such as the immuno-

@
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globulins such as IgG, IgM and IgA, or exogenous
proteins such as milk or egg proteins usually derived
from food stuff that were recently ingested by the blood
donor *5¢, Antibodies to leucocytes and platelets anti-
gens do not appear to be associated with urticarial re-
actions in transfused patients’. Immune complexes
are formed between antigenic determinants on immu-
"noglobulins and the corresponding IgE antibodies,
which become adsorbed via the IgE receptors on the
membranes of cutaneous mast cells and basophilic
- leucocytes in the circulating blood leading to degranu-
lation and release of histamine resulting in cutancous
- vascular dilatation, increased permeabxhty and oedema
that manifest as urticaria ',
Previous exposure to blood by transfusion or:
pregnancy is thought to be responsible for sensitizing
patients to produce reagenic IgE antibodies against

plasma proteins in the blood of the donor or foetus

leading to urticarial reactions during subsequent ex-
posures to blood or blood products'. In pregnancy, sen-

siization to various antigens, including plasma

proteins in the foetal blood is thought to follow

foeto-maternal transplacental haemorrhage leading to

maternal exposure to foetal blood during the course of
pregnancy or labour'. In patients who received blood
transfusions, sensitisation is thought to occur as a re-
sult of direct exposure of the recipient to allogenic
donor antigens, including plasma proteins in the trans-
fused blood or blood products’. :

In this paper we intend to evaluate the fre-
quency and pattern.of UTR among multi-transfused
patients with respect to the number of previously trans-
fused units of blood as seen in the University of
Maiduguri Teaching Hospital (UMTH), Ma1dugur1
Borno State, North East Nigeria.

PATIENTS AND METHODS

A total of 154 multi-transfused patients (94
males and 60 females) within the ages of 31-73 years
- who suffered from various types of chronic anaemic
disorders and received blood transfusion on more than
one occasion during a 5-year period (January 1997-De-
cember 2001) were studied with respect to the fre-
quency and clinical severity of UTR as it related to the
cumulative number of previously transfused units of
blood. All of the female patients included in this study

had no history of pregnancy thus excluding the pos-

sible effect of previous pregnancies1 on the causation
of UTR. All patients were registered with the UMTH,

which is a tertiary reference centre for the North East
sub-region where they received medical care includ-
ing blood transfusion for various types of chronic
anaemic disorders including sickie cell disease, aplas-
tic anaemia, lymphomas, myelodysplastic syndrome,
myelofibrosis, acute and chronic leukaemias, inher-
ited bleeding disorders and chronic renal diseases.

- In each case, the cumulative number of previ-
ously transfused units of blood were determined and
documented at the instance of the first episode of UTR. -
The duration between the start of transfusion and on-
set of UTR were also documented and the clinical se-
verity of the reactions were assessed as mild if the ur-
ticarial skin rashes were accompanied by pruritis only,
or severe if any features of anaphylaxis such as bron-

_chospasm, angio-oedema, abdominal cramps or hy- .

potension accompanied the urticarial skin rashes1,2,3.

‘The data were analyzed using the chi-square
test and a probability level of p<0.05 was taken as sig-
niﬁcant

RESULTS
The total number of transfused uvnits of blood

“per mdlvxdual patient varied from 3 to 27 units and

the overall incidence of UTR among the patients stud-
ied was 7% as shown on Table 1. Analyzing the data
with respect to the cumulative number of previously
transfused units of blood, it can be seen that none of
the patients who received only 3-7 units of blood ex-
perienced any form of UTR. However, the incidence
of UTR among patients who received 13-17 units was
10%, which was significantly (p< 0.05) higher than

3% found among patients who received 8-12. units.

Similarly, the incidence of UTR of 17% found among

patients who have had 18-22 units of blood was sig-
‘ mﬁcantly (p< 0.05) higher than the incidence of 10%

seen among recipients of 13-17 units. Patients who
received 23-27 units of blood had the highest incidence
of UTR of 27%, which was significantly (p< 0.05)
higher than the incidence of 17% seen among the re-
cipients of 18-22 units.

Table 2 showed that all patients studied in this
report had the mild form of UTR. The mean duration
of time between the start of transfusion and onset of-
UTR among all affected patients was 35 minutes.
However, the mean duration of time between the start
of transfusion and onset of UTR showed an inverse
correlation with the cumulative number of previously,
transfused unit of blood. The patients who received
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13-17 units had a mean reaction time of 40 minutes,
which was significantly (p< 0.05) shorter than 53 min-
utes for patients who received 8-12 units. Similarly,
the mean reaction time of 27 minutes found among
patients who have had 18-22 units of blood was sig-
nificantly (p< 0.05) shorter than 40 minutes seen
among recipients of 13-17 units. Patients who received
23-29 units of blood had the shortest mean reaction
time of 17 minutes, which was significantly (p< 0.05)
higher than 27 minutes seen among the recipients of
18-22 units.

Tablel: Incidence of urticarial transfusion reactions (UTR) among 154

multi-transfused patients.

No of Previously No of Subjects
~ Transfused Units Studied with UTR (%)

3-7 52 0 0
8-12 38 i 3
13-17 31 3 10
18-22 18 3 17
23-27 15 4 27
Total 154 n 7

Table2:  Pattern of clinical 'severity and mean reaction time of UTR among 11

affected multi-transfused patients.

No of Previously  No of Subjects

Ttansfused Units  with *Mild UTR with**Severe UTR

(Minutes) -

8-12 1 0 53
13-17 3 0 40
18-22 3 0 27
23-27 4 0 17
Total 11 0 35

*Mild UTR=Urticarial rashes with pruritis only
*¥Severe UTR= Urticarial rashes with pruritis accompanied by features of anaphylaxis

. "***Mean Reaction Time= Mean Time between start of transfusion and onset of UTR

.DISCUSSION
The data on Table 1 showed that the overall
-incidence of UTR among all patients irrespective of
the number of previous pregnancies was 7%. Analyz-
ing the data with respect to the cumulative number of

No of Subjects  Incidence of UTR .

No of Subjects  ***Mean Reaction Time .

previously transfused units of blood, we found that
none of our patients who had only 3-7 units 0 blood
experienced any form of UTR. However, the incidence
of UTR among patients who had 8-12, 13-17, 18-22
and 23-27 units of blood showed significant increase
in magnitude from 3% to 10%, 17% and 27% respec-
tively as shown on Table 1. Urticarial reaction is there-
fore a commonly encountered clinical problem in pa-
tients who received multiple transfusion therapy. Our
data revealed a rising incidence of UTR in proportion -
to the number of previously transfused units of blood.
This trend would suggest that the frequency with which
patients receiving transfusion therapy become sensi-
tized and develop antibodies against plasma proteins
is proportional to the number of antigenic exposures,
and higher number of transfusions will invariably re-
sult in greater number of such exposures. In fact, a
similar trend was seen among patients with
non-haemolytic febrile transfusion reactions due
leucocytes antibodies in which the incidence of the
reactions was found to be directly proportional to the
number of antigenic exposures due to previous trans-
fusions8. Hence, the absence of UTR among our pa-
tients who received only 3-7 units of blood in this re-
port (Table 1) would suggest that this amount of blood
transfusion did not provide sufficient antigenic expo-
sure for sensitization and development of antibody
against plasma protein antigens.

The pattern of clinical severity did not corre-
late with number of previously transfused units of
blood as all patients irrespective of the number of trans-
fusions and antigenic exposures had only the clinically
mild form of UTR characterized by generalized pruritis
and urticaria with no accompanying symptoms of ana-
phylaxis such as bronchospasms, angioneurotic
oedema, abdominal cramps or hypotension (Table 2).
The overall mean reaction time among all patients with
UTR irrespective of the number of previous transfu-
sions was 35 minutes (Table 2). However, there was
an inverse correlation between the number of previ-
ously transfused units of blood and the mean reaction
time, which ranged from 17 minutes for patient who
had 23-27 units of blood to 53 minutes for those who
had only 8-12 units of blood as shown on Table 2.
This data revealed significant shortening of mean re-
action times in proportion to the cumulative number .
of previously transfused units of blood as shown on
Table 2. This is interpreted to suggest that the shorten-
ing of reaction times among patients who have had
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higher number of previous transfusions could be due
to the presence of plasma protein antibodies with
greater avidity produced as result of boosted anam-
nestic secondary immune responsc generated by re-
peated antigenic exposures’ as a result of the previous
multiple transfusions. Hence, patients who had higher
number of previously transfused units would produce
very avid antibodies, which lead to more efficient and
faster antigen-antibody interactions and shorter reac-
tion times. ‘

Fortunately, all of our patients studied in this
report had the clinically mild forma of UTR (Table 2),
which could be effectively managed by simply slow-
ing down the rate of transfusion and supplementing
with parenteral administration of anti-histamines such
as chiorpheniramine 10mg intramuscularly or intra-
venousiyv'’, following which the urticarial rashes would
usualiy disappear within 30 minutes in all such cases
and the transfusion could be safely completed slowly".
However, many such cases of mild UTR are often in-
carectly assessed leading to unnecessary termination
of transfusion. Clinicians must assess and manage all
mild cases of UTR appropriately in order to avoid un-
necessary terminations of transfusion that would re-
sult in undue delay in the clinical progress of patients.
Further more, unnecessary terminations of transfusions
often have distressing financial implication on the pa-
tient, and this is particularly so in our environment
where voluntary donor blood is scarce and most units
of blood are usually obtained from commercial do-
nors'*"', this situation being a direct consequence of
the lack of a functional National Blood Transfusion
Service in the country'"'*'*. In our experience, many
patients have experienced such financial distress as a
result of unnecessary termination of their transfusion
due to mild forms of urticarial transfusion reactions.

- Itis important for the clinicians to bear in mind
that UTR tend to recur in affected patients, therefore
such patients must be offered pre-transfusion preven-
tive measures before any future or subsequent trans-
fusions'. Fortunately, UTR can easily be successfully
prevented if an anti-histamine such as
chlorpheniramine at a dose of 10mg is given either
1-2 hours orally before onset of transfusion or more
conveniently, intravenously at the start of the transfu-
sion', In addition, such patients should be transfused

with red cell concentrate rather than whole blood so

as to minimize the quantity of the antigenic plasma
proteins in the donor blood thereby reducing the

chances of UTR®, ‘

In rare cases, UTR has been reported to be se-
vere and florid features of anaphylaxis accompanicd
such cases resulting in life threatening
cardio-respiratory instability’. This severe form of UTR
is usually the result of a reaction between normal [gA
in the donor plasma and so-called class specific
anti-1gA in the recipient’s plasma’. This antibody is
found only in patients who have congenital deficiency
of IgA>*", and the incidence of IgA deficiency in the
Caucasian populations has been estimated to be about
1 in 10003. Such severe cases of UTR are medical
emergencies and it is absolutely necessary to termi-
nate the transfusion at once and administer adrenalin
0.5-1mg subcutaneously or intramuscularly as well as
hydrocortisone 100-200mg intravenously® with the
patient monitored in the intensive care unit. Thereaf-
ter, any future transfusion for such patients can only
be undertaken using special blood collected from IgA
deficient donors but if such donors are unavailable,
the patients can be safely transfused with washed red
cells or frozen and thawed red cells since these blood
components are prepared by procedures effective in
completely removing donor plasma®*"*. Luckily all of
our cases of UTR were mild (Table 2) with no accom-
panying features of anaphylaxis. The absence of se-
vere UTR among our patients may suggest the absence
or a very low prevalence of congenital IgA deficiency
in the Maiduguri, North East Nigeria, but this can only
be verified by conducting a survey in the sub-region.
National data regarding the actual occurrence and in-
cidence of IgA deficiency in the general Nigerian popu-

Jation is lacking, however, a survey conducted among

school children in the Eastern Nigerian sub-region re-
vealed an incidence rate of about 4 in 100016, a figure
much higher than the incidence of 1 in 1000 in the
Caucasian populations®. Therefore, despite the absence
of anaphylaxis in all of the cases in this report (Tablc

'2), clinicians must remain alert for the possibility of

rare forms of severe UTR since there is some evidence
that IgA deficiency is found in some Nigerian popula-
tion groups '°.

CONCLUSION _
Mild form of urticarial transfusion reaction is
a common clinical problem in multi-transfused patients

‘and the incidence increases with the number of previ-

ously transfused units of blood suggesting that-
blood transfusion is an important sensitizing
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cvent in the development of these reactions.
There is therefore a need for closer monitoring
of multi-transfused patients during transfusion.
The need for sub-regional and national surveys
to ascertain the prevalence of IgA deficiency
across the whole country cannot be over empha-

sized.
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