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Allergic reaction in a cohort of haemophilia A patients
using plasma-derived factor VIII (FVIII) concentrate is rare
and not necessarily triggered by FVIII
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Summary. In contrast to haemophilia B, allergic
manifestations are rare complications in haemophilia
A (HA) patients treated with factor VIII (FVIII)
concentrates. Nevertheless, it can be serious and
hamper replacement therapy in these cases. The aims
of this study were to evaluate the frequency of allergic
reaction in a cohort of HA patients treated only with
plasma-derived FVIII (pdFVIII) concentrates, and
assess the possible immune mechanisms involved.
History of allergic reaction was retrospectively
assessed. Patients with allergic manifestations were
followed, and had plasma samples collected in
different timepoints in relation to the allergic episode.
These samples were analysed for the presence of
inhibitor and anti-FVIII immunoglobulins subclasses.
Three of 322 HA patients (0.9%) developed allergic
reaction after exposure to pdFVIII products during the
last 15 years in our centre. The first patient, with
severe HA, without inhibitor, had anti-pdFVIII IgE

and IgG4, but no anti-recombinant FVIII (rFVIII) IgE.
The second patient, with severe HA, and high-
responding inhibitor, presented allergic manifestation
with both, pdFVIII concentrate and activated
prothrombin complex concentrate. Although anti-
pdFVIII and anti-rFVIII IgG4 were detected, no anti-
FVIII IgE was present. The third patient, with
moderate HA without inhibitor, atopic, had no anti-
FVIII immunoglobulin detected, and allergic
symptoms disappeared after switching to rFVIII
concentrate. This study corroborates the low incidence
of allergic reactions in HA patients. In the three cases
presented, the anti-FVIII immunoglobulin profile
demonstrated that the allergic manifestation was
triggered by other proteins contained in pdFVIII
products, and not directed to FVIII.
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Introduction

Allergic manifestations, including anaphylactic reac-
tion, are well-known complications in haemophilia B,
and are implicated in the higher risk of inhibitor
development [1]. Nevertheless, allergic reactions in
haemophilia A (HA) were more commonly seen when
treatment was based on cryoprecipitate and low-purity
plasma-derived factor VIII (pdFVIII) concentrate [2,3].

Nowadays, with the development of recombinant
products, allergic reactions are unlikely to occur, in
spite of being more frequently notified [4,5].
Limited numbers of studies were able to demon-

strate the mechanism involved in allergic reactions
and this issue remains unclear. In rare cases, immuno-
globulins (Ig) IgG4 and IgG2 were associated with
allergic conditions in HA [6,7]. Indeed, previous
report demonstrated that IgG4 is associated with
inhibitory antibodies to FVIII [8,9]. Despite the occur-
rence of inhibitor in up to 30% of severe HA patients,
allergic reaction in this population is rare.
The most common allergic reaction to drugs is type

I hypersensitivity (or immediate hypersensitivity) reac-
tion which is mediated by IgE isotype [10]. So far,
there is just one report of anaphylactic reaction associ-
ated with the use of recombinant FVIII (rFVIII)
concentrate that was proved to be IgE mediated 11].
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The objective of this study was to evaluate the
occurrence of allergic reactions in a cohort of HA
patients in a single reference Hemophilia Treatment
Center during 15 years. Among the patients with
allergic reaction to pdFVIII concentrates, we identified
the immunoglobulins isotypes involved in the develop-
ment of this complication.

Method

Patients

All HA patients followed at the Hemophilia Unit from
Hemocentro Unicamp in Campinas, Sao Paolo, during
the past 15 years had their medical history revised for
the incidence of allergic reaction with the use of
pdFVIII concentrates, which were the only type of
FVIII-containing product available in our centre dur-
ing the time of the study.
Patients presenting allergic symptoms after adminis-

tration of pdFVIII concentrates were prospectively
assessed for the occurrence of allergic reactions in sub-
sequent infusions and evaluated for the presence of
neutralizing antibodies against FVIII (inhibitors) and
the anti-FVIII immunoglobulins subclasses.
The procedures followed were approved by the

Institutional Review Board, and were in accordance
with the ethical standards and with the Helsinki Dec-
laration.

Detection of neutralizing antibodies against FVIII

Inhibitors were determined by Bethesda–Nijmegen
modification assay, as previously described [12]. To
improve the sensitivity, all plasma samples were treated
with heat at 56°C for 30 min, before the assay [13].

ELISA for detection of binding antibodies

Anti-FVIII immunoglobulins were detected by ELISA
method, according to standard procedures, using anti-
human-Ig specific for subclasses IgG1, IgG4 and IgE
(Southern Biothechnology Inc., Birmingham, AL
USA). The plates were coated with a pdFVIII, Octavi
SD Optimum� (Octapharma, Lingolsheim France), or
a full-length rFVIII concentrate, Advate� (Baxter,
Z€urich Switzerland). Plasma samples were diluted 8-
fold from 1:10 to 1:1280. Samples from 20 healthy
individuals were used to validate the test.

Results

Three of 322 HA patients (0.9%) presented with aller-
gic reaction after exposure to plasma-derived products
[pdFVIII or activated prothrombin complex concen-
trate (aPCC)] during the past 15 years in our centre.
Table 1 summarizes the clinical and laboratory find-
ings of these three cases.

Patient 1

The first case was a 46-year-old man, with severe HA
(FVIII < 1 IU dL�1), without history of inhibitor, and
no evidence of atopic diseases. As complications, he
has positive serology for hepatitis C, and mild haemo-
philic arthropathy. During the previous 5 years, he
presented sporadic allergic reactions with the use of
several different pdFVIII concentrates. The symptoms
included tremor, and pruritus with urticaria that were
controlled with intravenous (i.v.) corticosteroids. Pro-
phylactic i.v. administration of antihistamines was
occasionally used to prevent these symptoms. In the
investigation, no deficiency of IgA was detected, while
elevated serum level of IgE was observed. During the

Table 1. Clinical and laboratory findings of three cases with allergic reaction to pdFVIII concentrates.

Patient 1 Patient 2 Patient 3

Age at enrolment (year) 46 35 5

Race Black Caucasian Black

Diagnosis Severe HA Severe HA Moderate HA

FVIII genotype ND p.Q1659Stop ND

Inhibitor history No High-responding No

Comorbidities HCV and chronic arthropathy HCV and chronic arthropathy None

Type of products related to allergic

reactions

Several pdFVIII Several pdFVIII and aPCC Several pdFVIII

Atopic history No No Yes

Family allergy history No No Yes

Serum IgE level, IU mL�1 1430 (NR < 100 IU mL�1) 6430 (NR < 100 IU mL�1) 3560 (NR < 90 IU mL�1)

IgA deficiency No No No

Anti-pdFVIII IgE Positive Negative Negative

Anti-pdFVIII IgG4 Positive Positive Negative

Anti-pdFVIII IgG1 Positive Negative Positive

Anti-rFVIII IgE Negative Negative Negative

Anti-rFVIII IgG4 Positive Positive Negative

Anti-rFVIII IgG1 Negative Positive Negative

HA, haemophilia A; ND, not determined; HCV, hepatitis C virus; pdFVIII, plasma-derived factor VIII concentrate; rFVIII, recombinant FVIII; aPCC, acti-

vated prothrombin complex concentrate; NR, normal range according to the age.
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treatment of a joint bleeding episode with pdFVIII
concentrate, (Octavi SD Optimum�; Octapharma) he
developed a severe allergic reaction, with urticaria,
laryngeal oedema and bronchospasm. The symptoms
resolved with i.v. corticosteroids. Plasma samples were
collected and analysed 3 h, 15 and 25 days after the
allergic reaction, and were compared to samples col-
lected 6 months before the event. Anti-pdFVIII IgG4
was detected in the samples collected at the same day
of the allergic reaction and a peak titre was found
after 15 days. Interestingly, anti-pdFVIII IgE was also
detected in the same samples. However, no IgE was

observed when ELISA plates were coated with rFVIII,
and low titre of IgG4 was detected in these analyses,
although inhibitor presence remained negative during
the whole period (Fig. 1a).

Patient 2

The second case was a 35-year-old man, with severe
HA (FVIII < 1 IU dL�1), and history of hepatitis C,
and haemophilic arthropathy. Ten years before, he
developed allergic reactions to pdFVIII concentrate,
characterized by fever and chills. In that occasion,

(a)

(b)

(c)

Fig. 1. Longitudinal assessment of antifactor

VIII (FVIII)-specific antibodies and inhibitor titres

of each patient. (a) Patient 1: plasma samples were

collected 6 months before the allergic reaction,

and 3 h, 15 and 25 days later. (b) Patient 2:

plasma samples were collected the day of allergic

symptoms, and 14 months later. (c) Patient 3:

plasma samples were collected 48 h after a severe

allergic reaction and 4 months later. Samples from

all time points were tested for inhibitor and anti--

plasma-derived FVIII and anti-recombinant FVIII

IgG1, IgG4 and IgE.

© 2015 John Wiley & Sons Ltd Haemophilia (2015), 1--5

ALLERGIC REACTION IN HAEMOPHILIA A PATIENTS 3



inhibitor was detected for the first time, with peak titre
of 160 BU mL�1. He started to receive aPCC showing
similar symptoms of allergic reaction, controlled with
i.v. corticosteroids, and prevented with prophylactic i.v.
administration of antihistamines. No evidence of IgA
deficiency or clinical manifestations of atopic diseases
were observed, despite the high serum level of IgE.
Plasma samples were collected when he presented aller-
gic symptoms after receiving aPCC for the treatment of
a haemarthrosis, and were compared with plasma sam-
ples collected after 14 months, without recent exposure
to plasma-derived concentrates. The analyses in those
two occasions showed that anti-FVIII IgG1 and IgG4
were detected when the ELISA plates were coated with
both pdFVIII and rFVIII (Fig. 1b). Anti-FVIII IgE was
negative in these analyses.

Patient 3

The third one was a 5-year-old boy with moderate HA
(FVIII 4.6 IU dL�1), with history of atopy, manifested
as allergic rhinitis and asthma, with high serum level of
IgE. One year before, during the treatment of a mild
haematoma with pdFVIII, he developed urticarial reac-
tion associated with bronchospasm, fever and facial an-
gioedema controlled with i.v. corticosteroids. Less
intense allergic reactions had already been observed
upon use of pdFVIII. These allergic manifestations dis-
appeared after switching to rFVIII concentrate. Inhibi-
tor was never detected and IgA deficiency was
excluded. Plasma samples were collected 48 h after a
severe allergic reaction with the use of plasma-derived
product and 4 months later. No anti-FVIII immuno-
globulin was detected in the samples first collected, and
only low titre of anti-pdFVIII IgG1 was observed in the
samples collected 4 months after the reaction (Fig. 1c).

Discussion

Allergic reactions with the use of FVIII-containing
concentrates are not frequently observed [5]. In the
past 15 years, we followed more than 300 HA
patients, that had only received pdFVIII products dur-
ing this period. In this cohort we observed the occur-
rence of allergic reactions in 0.9% of these patients.
The use of rFVIII concentrates can be an alternative

for most of the cases in which the allergic manifesta-
tion is related to other proteins present in plasma-
derived products. However, in the case of FVIII driven
allergic reaction the use of rFVIII concentrates will
not be the best choice, and in fact, this can intensify
the reaction. Kadar et al. [11] described a case with

anaphylactic reaction after the administration of
rFVIII, and proved for the first time that it was medi-
ated by anti-FVIII IgE.
In this study, the patient 3, with personal and fam-

ily history of atopy, had no longer allergic symptoms
after switching to rFVIII. Indeed, the in vitro analyses
showed no specificity to either pdFVIII or rFVIII.
The patient 2 with high-responding inhibitor history

developed allergic reaction to both pdFVIII and aPCC.
The ELISA results demonstrated the presence of anti-
rFVIII IgG1 and IgG4, and anti-pdFVIII IgG4. No anti-
FVIII IgE was detected. This immunoglobulin profile
can be associated only with the presence of inhibitor
and it does not necessarily explain the allergic manifes-
tations. This patient was never exposed to rFVIII con-
centrate due to the presence of inhibitor and the
shortage of this type of product at that time in our
country. However, based on these analyses, we believe
that the use of rFVIII concentrate will be an alternative
for an immune tolerance induction treatment for him.
Only in patient 1 the type I hypersensitivity reaction

mediated by IgE isotype directed to pdFVIII was
observed. However, the IgE was negative when the
ELISA was performed with rFVIII, proving that there
was no specificity to FVIII, and the reaction was prob-
ably triggered by other proteins present in the pdFVIII
concentrate.
In conclusion, in our cohort of HA patients, the inci-

dence of allergic reaction to pdFVIII products was
lower than 1%. The in vitro evaluation performed in
samples from the three patients who developed these
events, was not able to demonstrate that the allergic
manifestation was related to FVIII. Thus, except for the
patients with inhibitors, the use of rFVIII concentrate
can be an option for the management of the patients
with allergic symptoms to pdFVIII-containing products.
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