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SUMMARY

Results of a HIV prevalence study conducted in hemophiliacs from Belo Hori-
zonte, Brazil are presented. History of exposure to acellular blood components was
determined for the five year period prior to entry in the study, which occurred during
1986 and 1987. Patients with coagulations disorders (hemophilia A = 132, hemophilia
B = 16 and coagulation disorders other than hemophilia = 16) were transfused
with liquid cryoprecipitate, locally produced, lyophilized cryoprecipitate, imported
from Sdo Paulo (Brazil) and factor VIII and IX, imported from Rio de Janeiro (Brazil),
Europe, and United States. Thirty six (22%) tested HIV seropositive. The univariate
and multivariate analysis (logistic model) demonstrated that the risk of HIV infection
during the study period was associated with the total units of acellular blood compo-
nents transfused. In addition, the proportional contribution of the individual compo-
nents to the total acellular units transfused, namely a increase in factor VIII/IX
and lyophilized cryoprecipitate proportions, were found to be associated with HIV
seropositivity. This analysis suggest that not only the total amount of units was
an important determinant of HIV infection, but that the risk was also associated

with the specific component of blood transfused.
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INTRODUCTION

Since the onset of the AIDS epidemic, hemo-
philiacs were recognized as a group at risk for
HIV infection due to their frequent use of large
volumes of blood and blood products and conse-
quent cumulative exposure throughout life to

thousands of different donors* ¢ 2 With the imi-
plementation of HIV antibody screening of the
blood donated, the risk of transfusion-associated
AIDS has been dramatically reduced, especially
for the hemophiliac population.
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We report here the results of a HIV preva-
lence study conducted in hemophiliacs from Be-
lo Horizonte Brazil, from October 1985 to Au-
gust 1987. Hemophiliacs were treated with ace-
llular blood components of different types and
geographical origin. The acellular blood compo-
nents more frequently transfused were: (a)liquid
cryoprecipitate, produced locally; (b)lyophilized
cryoprecipitate imported from Sao Paulo, and
(¢)factor VIIIand factor IX commercially produ-
ced and imported from Rio de Janeiro and from
outside the country(United States and Europe).

The objective of the study was to determine
the association between exposure to the diffe-
rent acellular blood components, and risk for
HIV infection for the five year period before 1986
to 1987 inclusive, when the screening for HIV
antibody in the blood donated was not yet fully
implemented.

MATERIAL AND METHODS
Study population and design

Belo Horizonte, with about 2.5 million inha-
bitants in 1986/87, is the main city of Minas Ge-
rais State, in the southeast of Brazil. The first
AIDS case in Minas Gerais was reported in 1983
and, as of June 1987, 55 patients with AIDS and
37 with ARC were reported in the State; 4% of
all cases were hemophiliacs and the remainder
distributed among homosexual/bisexual men,
recipients of blood transfusion and intravenous
drug users?,

The study was conducted at Hemominas, a
blood center unit sponsored by public funds of
Minas Gerais State. Hemominas became opera-
tional in 1984, and one of its objectives is to pro-
vide and centralize comprehensive care to hemo-
philiacs. Hemominas is the only health service
in Belo Horizonte specialized in outpatient me-
dical attention to hemophiliacs.

One hundred and sixty four patients (hemo-
philia A = 132, hemophilia B = 16, coagulation
disorders other than hemophilia = 16), were in-
terviewed and had a blood sample drawn. The
patients were invited to participate in the study
either during their visits to Hemominas, for
treatment of coagulation related problems and
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its sequelae, or by mail. Although the exact num-
ber of hemophiliacs in Belo Horizonte is not
known and there is not a population frame from
which to sample, the individuals enrolled in this
study are thought to be representative of the
hemophiliacs with severe forms of the disease
requiring closer medical attention, from Hemo-
minas health care staff.

Survey Data

Information was obtained about age, sex, ra-
ce, marital status, education, income, employ-
ment status, hospitalizations in the last 5 years
prior interview, sexual activity, intravenous
drug abuse and transfusion with clotting-factor
concentrates (factor VIII, factor IX, liguid cryo-
precipitate and lyophilized cryoprecipitate) for
the 5 years period prior to enrollment in the stu-
dy.

Laboratory Methods

Serum samples were tested for the presence
of HIV antibodies by enzyme immunoabsorbent
assay, EIA (Salk Dupont) and by Western blot
(Dupont/Biotech), according to manufacturer
instructions. Specimen reactive in two EIA and
confirmed by the Western blot were considered
positive for HIV antibodies.

Statistical Analysis

Standard statistical measures of location
and scale (e. g. means and variance) were used
to describe the data. To compare the seropo-
sitive and seronegative according to the type
and number of units received, we first computed
the percentage receiving acellular blood pro-
ducts. Subsequently, we computed the compo-
sition of units according to type for those recei-
ving acellular blood products.

To adjust for the total number of acellular
blood components units administered, we crea-
ted a variable named total acellular blood units.
For the i*" individual, total acellular blood units
is equal to the sum of liquid cryoprecipitate, lyo-
philized cryoprecipitate, and factor VIII/IX units
(factor VIII/IX = factor VIII + factor IX units).
Each component was further expressed as pro-
portion of total acellular units. For example, for
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the i*" hemophiliac, the contribution of liquid
cryoprecipitate to the total acellular units used
was: proportion of liquid cryoprecipitate = li-
quid cryoprecipitate units/total acellular units.

In order to determine the relative importan-
ce of each acellular blood component transfused
(liquid cryoprecipitate, lyophilized cryoprecipi-
. tate, factor VIIVIX) a logistic regression model!
was fitted to the data, with HIV serostatus (posi-

v tive/negative) as the outcome and the different

acellular blood components as explanatory va-
riables.

To account for the skewed distribution of
the total units transfused, we took the logarithm
base 10 of (total acellular units + 1). The final
model fitted to the data has HIV as the outcome
and logarithm base 10 of total acellular units,
proportion of lyophilized cryoprecipitate, pro-
portion of factor VIII/IX and proportion of liquid
cryoprecipitate as the explanatory variables. Gi-
ven that the proportions of acellular units accor-
ding to type add to one, we used two proportions
— lyophilized cryoprecipitate and factor VIII/IX
— for the three categories (i.e. liquid cryopreci-
pitate, lyophilized cryoprecipitate and factor
VIII/IX); the liquid cryoprecipitate proportion
was used as the reference category. The inter-
cept of the logistic regression refers to an indivi-
dual receiving 100% of the acellular units as li-
quid cryoprecipitate.

RESULTS

Thirty six patients (36/164,22.0%) tested HIV
seropositive; none had a diagnosis of ARC or
AIDS at enrollment in the study. Table 1 shows
the age distribution and diagnosis by HIV seros-
tatus. The two groups were similar with respect
to age and hemophilia A diagnosis, but among
patients with a diagnosis of hemophilia B, a hi-
gher proportion was HIV 'seropositive. None of
the patients in the category “other diagnosis”
were HIV seropositive.

There was no report of intravenous drug use
or homosexual activity. Individuals with “other
diagnosis” were excluded from further analysis.

Table 2 displays the median and range for
the total acellular units used, proportion of lIyo-

TABLE 1
Descriptive statistics by HIV serostatus for patients with coa-
gulation disorders in Belo Horizonte, Brazil, 1985-1987.

Variable HIV seropositive HIV seronegative
(N = 36) (N = 128)
Age years* 178 + 9.6 171 = 11.8
Diagnosis
Hemophilia A 30 (83%) 102(80%)
Hemophilia B 6 (17%) I0'( 8%
Other** — 16 (13%)

* mean * 8D '
**: Glanzmann's Thromboasthenia (16 patients); Congenital
Hypofibrinogenemia (2); Von Willebrand (2); Hereditary
Hemorrhagic Teleangectasia (1); and indeterminate (5).

TABLE 2
Distribution of clotting-factor concentrate by HIV serostatus
in hemophiliacs from Belo Horizonte, Brazil, 1985-1987.

Variable HIV seropositive

(N = 28)*

HIV seronegative
(N = 96)*

Total acellular units** 60,500 (0 - 386,000) 9,800 (0 - 310,000)

Total acellular = 0 1.1% 9.4%
Total acellular > 0 92.9% 90.6%
Composition for those with total acellular > 0:
Lyophilized
cryoprecipitate 16.8% 5.0%
Factor VIII/IX 33.9% 16.2%
Liquid
cryoprecipitate 49.2% 18.8%

*: missing data on 8 (22%)hemophiliacs HIV seropositive and
16 (14%) hemophiliacs HIV seronegative; 16 with “other
diagnosis’ excluded.

**: Total acellular units = Lyophilized eryoprecipitate + Li-
quid eryoprecipitate + Factor VIIVIX; values given are
median and range.

TABLE 3
Regression coefficients and standard error using logistic re-
gression to estimate probability of HIV infection among hemo-
philiacs from Belo Horizonte, Brazil, 1985-1987.

Variable Coefficient Std error p value
Intercept -1.75*

Total acellular units

(inlogl0) — 4 0.45 0.25 0.07
Lyophilized

cryoprecipitate** 2.07 0.93 0.03
Factor VIII/IX** 1.32 0.83 0.04

*. corresponds to total acellular units = 10,000 (4 in logl0)
and 100% of them are liquid cryoprecipitate. In this case,
the estimate probability of seropositivity is: 1/[1 + exp
(1.75)] = 15%.

**: as the proportion of the total acellular units transfused.
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philized cryoprecipitate, factor VIII/IX, liquid — introduction of the AIDS virus in a hemophiliac

cryoprecipitate, by HIV serostatus. One hun-
dred and twenty four hemophiliacs (28 HIV posi-
tive and 96 HIV negative) had complete data
on acellular blood components units and are the
ones used for the logistic regression analysis.

The results indicate that the HIV seropo-
sitive hemophiliacs were exposed on average,
to more units of acellular blood components. A
slightly higher percentage of HIV seronegative
did not receive acellular products. However,
among those receiving acellular products, the
HIV seropositive on average were exposed to a
higher proportion of factor VIII/IX and lyophi-
lized cryoprecipitate, as compared to the HIV
seronegative, who as a group were more likely
to have used a higher proportion of liquid cryo-
precipitate.

Table 3 displays the results of the logistic
regression analysis. Although the total number
of units used is associated with HIV seroposi-
tivity, the proportional contribution of the diffe-
rent acellular blood components to the total
acellular units used are independently associa-
ted with the risk of HIV infection. The proba-
bility of seropositivity is equal to 73.7%, for an
individual receiving 380,000 units of acellular
blood products and 100% of them being lyophi-
lized cryoprecipitate.

To illustrate the effect of the types of units
received, we took two hemophiliacs receiving
the same amount of total acellular units. The
first one has a total acellular proportional distri-
bution as follow: proportion of lyophilized cryo-
precipitate equal 0.50, proportion of factor VIII/
IX equal 0.40 and proportion of liquid cryopre-
cipitate equal 0.10, and the second one with 0.30
for lyophilized cryoprecipitate, 0.30 for factor
VIII/IX and 0.40 for liquid cryoprecipitate. The
odds ratio for HIV seropositivity, adjusted for
the total acellular units used is 1.7 (95% CI =
1.2, 2.6).

DISCUSSION

The results of this study are in agreement
with the literature reporting a higher risk of HIV
infection to hemophiliacs exposed to large num-
bers of clotting-factor units* > % % 1° and the
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population of a given region by blood products
coming from abroad”.

In Belo Horizonte, the use of imported cryo-
precipitate and clotting-factor concentrates, like
factor VIII or factor IX is expensive for both
the individual hemophiliac and the health care
system. As a result of this economical constraint,
the locally produced liquid cryoprecipitate was
the more frequently used acellular blood compo-
nent, with 81.1% (133/164) patients reporting use
of liquid cryoprecipitate at least once; for factor
VIII/IX and lyophilized cryoprecipitate the pro-
portions were 40.7% (66/162) and 25.2% (40/159)
respectively.

Exposure to acellular blood components
produced inside the country, as opposed to im-
ported blood products, should not represent a
important risk factor for HIV infection to hemo-
philiacs in Brazil, at least during the early stages
of the AIDS epidemic in the country, even before
the implementation of HIV screening in the
blood donated. The statistically significant coef-
ficients associated with lyophilized eryoprecipi-
tate, imported from Sao Paulo, and factor VIII/
IX, imported from the United States, Europe
and Rio de Janeiro indicates that the risk of HIV
infection for hemophiliacs living in Belo Hori-
zonte, during the study period: a) was indepen-
dent of a particular local from where the acellu-
lar blood component was imported; and b) is
associated with the total number of acellular
blood components units to which the hemophi-
liac were exposed, and also with the proportional
contribution of the individual components to the
total acellular units transfused, namely a increa-
se in factor VIII/IX and lyophilized cryopreci-
pitate proportions, as opposed to liquid cryopre-
cipitate locally produced.

The study has some limitations. All the in-
formation about number of units used was obtai-
ned by interview, relying on the memory of the
hemophiliae, to quantify the amount of units to
which one was exposed during a window period
up to five years before interview, implying possi-
ble memory failure. It is conceivable that some
of the hemophiliacs were concerned about HIV
and the possibility of been infected, resulting in
possible associated recall bias and differential
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misclassification in the assessment of exposure — associated with the use of lyophilized cryopreci-

to blood products. Although this misclassifica-
tion may have occurred, it is less likely that it
had affected the estimation of exposure to the
individual components of the total units trans-
fused.

We made the assumption that the risk of
HIV infection was a function of the cumulative
amount of acellular units and the different com-
ponents to which hemophiliacs were exposed.
The five year period for which exposure was quan-
tified included the phase in that HIV screening
of the blood donated was been implemented, in-
side Brazil and abroad. Ideally, we would like
to determine and quantify, the exact moment
and amount of blood components transfused
each time to a given hemophiliac. As this was
not possible, the model does not take in to ac-
count that the likelihood of blood products being
contaminated, and hence been a vehicle for HIV
transmission, may be time-dependent during
the study period. Also, information about expo-
sure to cellular blood components was not obtai-
ned. Consequently, interpretation and generali-
ned. Consequently, interpretation and generali-

zability of the study findings should be done
with caution.

The modelling used allowed us to discrimi-
nate and quantify the individual contribution
of each acellular blood components to the proba-
bility of HIV infection, after adjusting for the
total amount of units transfused. This analytical
approach has application to other situations
when a continuous variable can he segregated
in its individual and mutually exclusive compo-
nents that add to one. To avoid tautologies the
investigator should exclude one of the categories
from the model which will correspond to the in-
tercept in the regression equation.

In summary, our results suggest that HIV
was introduced in the Belo Horizonte hemophi-
liac population by acellular blood components
imported from the United States and Europe,
and concomitantly, by blood products imported
from Rio de Janeiro and Sao Paulo.

Great caution is necessary in donor selec-
tion and screening of the blood donated in Brazil
to avoid transmission of HIV, due to the fact
that the risk of HIV infection to hemophiliacs,

pitate, obtained from a markedly lower number
of donors as compared to concentrate factors,
was as important as the risk for those exposed
to factor VIII and IX.

It is likely that the full implementation of
HIV screening in the blood supply in Brazil in
the mid 80’s, and a more rigorous donor selection
policy, have had a major impact in changing the
safety of the blood supply. Future investigations
will determine if this measures reduced the risk
of HIV transmission to hemophiliacs by blood
and blood products to a minimum.

RESUMO

Exposicao de produtos do sangue, acelulares
e o risco da infeccao pelo VIH, em hemofilicos
de Belo Horizonte, Brasil

Resultados de um estudo da prevaléncia de
infec¢do pelo VIH, realizado em hemofilicos em
Belo Horizonte sao apresentados. Histéria pré-
via de exposi¢cdo a componentes acelulares do
sangue foi determinada para o periodo de 5 anos
anteriores a entrada no estudo, que transcorreu
durante 1986 e 1987. Pacientes com distirbios
da coagulacdo (hemofilia A n = 132, hemofilia
B n = 16 e outros distirbios da coagulacao que
nao hemofilia n = 16), foram transfundidos com crio-
precipitado liquido, localmente produzido, crio-
precipitado liofilizado, importado de Sio Paulo,

e Fator VIII e IX, importado do Rio de Janeiro,
Europa e Estados Unidos. Trinta e seis (22%)
resultaram soropositivos para o VIH. A anilise
univariada e multivariada (regressdo logistica)
demonstrou que o risco de infec¢ao pelo VIH
durante o periodo estudado, esteve associade
ao total de unidades de componentes acelulares
do sangue transfundidas. Além disto, a contri-
buicao proporcional dos componentes indivi-
duais para o total de unidades acelulares trans-
fundidas, isto é, um aumento na proporc¢ao de
Fator VIIVIX e crioprecipitado liofilizado, de-
monstrou-se estar associado a soropositividade
para o VIH. Este estudo sugere que nao apenas
a quantidade total de unidades transfundidas
foi um importante determinante de soropositi-
vidade para o VIH, mas que o risco esteve tam-
bém associado com o componente especifico do
sangue que foi transfundido.
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