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Association of Human Leukocyte Antigen DQ1 and Dengue Fever
in a White Southern Brazilian Population
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Dengueisan infectious disease of viral etiology transmitted by the mosquitoes Aedes aegypti, A. albopictus, and
A. scutellaris. It can develop either as a benign form or as a severe hemorrhagic form. Previous work showed an
association of the hemorrhagic form with human leukocyte antigens (HLA), suggesting a role of genetic factorsin
disease susceptibility. Nevertheless, data on HLA association with the classical form of the disease is scarce in
literature. Sxty-four patients and 667 normal individuals, living in the state of Parana, Southern Brazl, were used
as test and control group, respectively. The patients developed the disease during a virus 1 dengue outbreak either
in Maringa city in 1995 (47) or in Paranavai city in 1999 (17). The diagnostic was confirmed through serology and/
or viral culture. HLA class | and Il typing was performed by the classical microlynfocitotoxicity test using mono-
clonal antisera and fluorobeads. Qui-square statistical analysis confirmed a positive association with HLA-DQ1
(76.6% vs 57.7%; p = 0.005243; pc = 0.026215). HLA-DR1 also presented an increased frequency in the test group,
not statistically significant after p correction though (32.8% vs 15.9%; p = 0.005729; pc = 0.080206). In conclu-
sion, genetic factors may play a role on the susceptibility to the classical dengue, virus 1, in the Brazilian popula-
tion. Further independent studies should be performed in the Brazilian population to confirm these preliminary
data.
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Dengueisaninfectiousdisease of viral etiology trans-
mitted from man to man by the mosqguitoes Aedes aegypti,
A. albopictus, and A. scutellaris (Pinheiro & Rosa1996).
Four types of dengue virus, named serotypes 1, 2, 3, and
4, have been described. Theseviruses can causetwo forms
of clinical disease: aclassical dengue fever and ahemor-
rhagic denguefever (DHF) (Rigau-Pérez et al. 1998). The
classical formisaself-limited disease, representing most
of the cases of dengueinfection. Somefew previous stud-
ies showed an association of the hemorrhagic form with
human leukocyte antigens (HLA), suggesting a role of
genetic factors in disease susceptibility (Chiewsilp et al.
1981, Paradoaet al. 1987). Nevertheless, dataon HLA as-
sociation with the classical form of the disease is scarce
inliterature (LaFleur et al. 2002), and absent in the Brazil-
ian population.

MATERIALSAND METHODS

Patientsand controls- Sixty-four white Brazilian pa-
tients, living in the state of Parand, Southern Brazil, were
serologically typed for HLA class| and Il antigens. The
ethnicity of the patients was defined through inspection
of facial morphological features, hair type, and skin color.
Parand s white population is of predominantly European
origin (80.6%) with asmall but significant contribution of
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African (12.5%) and Amerindian (7%) genes (Probst et al.
2000). The group consisted of 27 malesand 37 females.
Mean age at the time of disease was 44.2 + 15.38. Forty-
seven of these patients were infected between January
and March, 1995, during an outbreak in Maringacity, PR
(Secretariade Salde de Maringa 1995). The other 17 pa-
tients were infected between January and July of 1999,
during an outbreak in Paranavai city, PR. The diagnostic
of the disease was established clinically according to
World Health Organization (WHO 1997), and confirmed
through serology (IgM Capture ELISA Kit, Bio-
Manguinhos, RJ) and/or virus culture at Parand's Central
Laboratory for Infectious Diseases. All cultures presented
the serotype 1 of the virus. The control group is repre-
sented by 667 healthy individuals ethnically and geo-
graphically matched with the patients. All controls were
typed for HLA-A and B. Two hundred and one controls
were also typed for HLA-DR and DQ. Peripheral blood
from patients and controls were collected after informed
consent approved by the Institutional Ethics Committee.
HLAtyping - HLA typing was performed according to
the microlymphocitotoxicity method using monoclonal
antiserum (Terasaki & Mc Clelland 1964). B and T lym-
phocytes were isolated by Fluorobeads, and the propor-
tion of dead cells was evaluated by cytofluorocromasia
(Bodmer & Bodmer 1977) under an Alphaphot 11 micro-
scope. We studied HLA class | and Il specificities: 17
HLA-A,38HLA-B, 14HLA-DR,and4HLA-DQ.
Satistical analysis- The classical chi-square statisti-
cal method, with correction of the p value by the number
of independent comparisons made at the samelocus, was
applied to compare the frequency of HLA antigens be-
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tween patients and controls (Svejgaard et al. 1974). The
strength of the association was determined by the odds
ratio (OR) according to Wool f’sformula (Woolf 1995).

RESULTS
TheHLA antigen frequencies of patientsand controls
are presented in the Tables 1, I, and I11. Data shown in

Table| revealed an increase of the frequency of the anti-
gen HLA-DQL1 inthe patient group (76.6% vs57.7%; p =
0.005243; pc=0.026215). The calculated OR was 2.4, indi-
cating that HLA-DQ1 individuals present a higher chance
of developing denguethan individuals not expressing this
antigen. The antigen HLA-DR1 also presented an in-
creased frequency in the patients, which was not sus-
tained after p correction though (32.8% vs 15.9%; p =
0.005729; pc=0.080206).

On the other hand, no association was found with any
of the 55 HL A class | antigenstested (Tables|l, I11).

TABLEI

Human leukocyte antigen (HLA) DR, and DQ frequenciesin a
sample of white Brazilian patients with classical dengue fever
(n=64) and controls (n = 201)

HLA  Patients % Controls % p pc
DR1 32.8 15.9 0.005729  0.080206 &
DR15 18.8 17.9 n.s n.s.
DR16 7.8 4.0 ns ns
DR17 15.6 15.9 ns ns
DR18 31 2.0 ns ns
DR4 10.9 19.9 ns ns
DR11 26.6 26.4 ns ns
DR12 1.6 2.0 ns ns
DR13 29.7 15.9 ns ns
DR14 10.9 11.9 ns ns
DR7 20.3 194 ns ns
DR8 14.1 7.0 ns ns
DR9 0.0 4.0 ns ns
DR10 31 2.5 ns ns
DQ1 76.6 57.7 0.005243 0.020972 b. ¢
DQ2 359 29.9 ns ns
DQ3 50.0 56.7 ns ns
DQ4 125 6.0 ns ns

a: px14; b: px4; c: OR=2.4; ns: nonsignificant at 0.05 level; p:
probability; pc: corrected probability

DISCUSSION

The well established risk factors for dengue virusin-
fection are related to reinfestation of a region with A.
aegypti or the introduction of a new virus serotype into
the population (Rigau-Peréz et al. 1998). Warm and humid
climate, population density, and housing aspects also in-
fluence disease outbreaks. Nevertheless, little informa-
tion is available on the influence of genetic factors for
dengueinfection susceptibility (Lokeet al. 2002).

In this study, we found a higher frequency of the anti-
gen HLA-DQ1 among classical dengue fever patients, as
compared with controls, in awhite Brazilian popul ation of
the South region of the country. The association with the
antigen HLA-DR1 did not sustain statistical significance
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TABLE 1l

Human leukocyte antigen (HLA) A frequenciesin asample of
white Brazilian patients with classical dengue fever (n = 64)
and controls (n = 667)

HLA Patients %  Controls % p pc
Al 17.2 179 ns ns
A2 42.2 47.0 ns ns
A3 20.3 19.3 ns ns
A23 9.4 9.4 ns ns
A24 23.4 175 ns ns
A25 7.8 33 ns ns
A26 31 85 ns ns
All 18.7 11.1 ns ns
A28 10.9 11.1 ns ns
A29 31 8.4 ns ns
A30 7.8 7.6 ns ns
A3l 1.6 8.4 ns ns
A32 14.1 5.6 ns ns
A33 7.8 3.8 ns ns
A34 0.0 0.0 ns ns
A36 0.0 0.8 ns ns
A74 0.0 0.6 ns ns

ns: nonsignificant at 0.05 level; p: probability; pc: corrected
probability; px 17

after correction of the p value by the number of antigens
tested in thislocus. Nevertheless, it isimportant to stress
that theloss of significance might be aconsequence solely
of the rigor of the statistical analysis, as the p values
without correctionfor HLA-DR1 and DQ1 arevery similar
to each other (0.005729 vs 0.005243). A second indepen-
dent study with alarger patient sample may resolve this
issue.

Theonly other recent study on the association of HLA
class Il and classical dengue fever (serotypes 2 and 3)
found a negative association with allele DR11 and no
positive associations, in a Mexican population (La Fleur
et al. 2002). Thelack of anegative association with HLA-
DR11 in our study could be explained by differencesin
ethnicity of the populations or by the different dengue
virus serotypes presented into the two patient’s popula-
tions. However, La Fleur’s data shows a consistent, but
not significant, higher frequency of the HLA-DQ1 asso-
ciated antigensDR1, DR2, and DR13inthe patient’sgroup
(2times, 2.5times, and 2.5 times, respectively). Unfortu-
nately, the authors did not test for the HLA-DQ locus. In
our study HLA-DR13, and the DR2 subtype DR16, but
not DR15, also presented a 2 times higher frequency in
the patient’s group (Tablel).

Moreover, the authors reported a negative associa-
tion of DHF with HLA-DRA4. In our study, though not
statistically significant, HLA-DR4 presented a trend to
negative association, characterized by a 2 times higher
frequency in the control group than in the patients group
(19.9%vs 10.9%, Tablel). Negative associations are more
difficult to characterize in HLA and disease association
studies due to the small frequencies of most of the HLA
antigensin the control group. Characterization of further
smaller frequenciesin the patients’ sample requiresvery
largesamplesize.
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TABLE Il

Human leukocyte antigen (HLA) B frequenciesin a sample of
white Brazilian patients with classical dengue fever (n = 64)
and controls (n = 667)

HLA Patients %  Controls % p pc
B51 15.6 19.2 ns ns
B52 4.7 3.6 ns ns
B7 15.7 10.8 ns ns
B8 9.4 10.3 ns ns
B44 18.8 18.9 ns ns
B45 31 34 ns ns
B13 1.6 2.2 ns ns
B64 4.7 33 ns ns
B65 10.9 5.8 ns ns
B62 9.4 6.0 ns ns
B63 1.6 1.8 ns ns
B73 0.0 0.4 ns ns
B75 0.0 0.3 ns ns
B76 0.0 0.1 ns ns
B38 7.8 57 ns ns
B39 10.9 4.9 ns ns
B57 1.6 7.2 ns ns
B58 31 3.0 ns ns
B18 14.1 105 ns ns
B49 31 6.0 ns ns
B50 31 4.3 ns ns
B54 0.0 0.1 ns ns
B55 1.6 2.2 ns ns
B56 1.6 1.0 ns ns
B27 9.4 6.1 ns ns
B35 25.0 259 ns ns
B37 1.6 31 ns ns
B60 31 75 ns ns
B61 0.0 15 ns ns
B41 1.6 3.6 ns ns
B42 0.0 1.2 ns ns
B46 0.0 0.3 ns ns
B47 0.0 0.3 ns ns
B48 0.0 0.9 ns ns
B53 1.6 3.0 ns ns
B71 0.0 1.2 ns ns
B72 1.6 3.0 ns ns
B78 1.6 0.0 ns ns

ns: non-significant; p: probability; pc: corrected probability; p x
38

Flaviviruses, including denguevirus, increase the ex-
pression of HLA class| and || moleculesoninfected cells,
and the level of the immune response generated against
virus peptides presented by HLA molecules may be re-
sponsible for the immunopathology of dengue virus in-
fection (King & Kesson 2003). Dengue virus-specific CD4
lymphocytes may contribute to immunopathology by lys-
ing virus-infected monocytes, the primary site of virus
replication (Kuraneet al. 1990). Although HLA class| re-
stricted CD8+ cytololitic lymphocytes are the major cells
responsible for clearing virus infected cells, CD4+ den-
gue specific, HLA class 11 restricted T cell clones with
cytolitic activity have been raised from individuals in-
fected or vaccinated with denguevirus (Kuraneet al. 1989,
1995, Green et al. 1993, 1997, Livingston et al. 1994). In
that case, the HLA-DQ1 and/or DR1 associations observed
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could be explained by its higher efficacy in presenting
virus 1 dengue epitopesto CD4 cells. HLA-DQ2 sub-types
have been associated with the magnitude of Celiac Dis-
ease due to its higher efficacy in presenting gluten pep-
tides (Vader et a. 2003).

Alternatively, dengue symptoms may be a conse-
guence of the inability of the immune system to control
extended virusreplication. In that case, HLA DQL1 could
work as a suppressor of the immune response to dengue
virus, as suggested by Nishimuras' work (1991) on the
roleof HLA-DQ inimmunity. HLA-DQ1 could also bejust
amarker for variants of interleukin genes (i, e., tumor ne-
crosis factor alpha) linked to the MHC, as discussed by
Makela et a. (2002) with hantavirus infection; or some
other HLA linked gene that hasthe potential to influence
the disease outcome.

We found no association of classical dengue fever
with HLA class | antigens. HLA class | association had
been reported only for DHF or secondary dengue fever
infection. Lokeet a. (2001) showed positive and negative
associationswith HLA-A24 and HLA-A33, respectively,
in asample of Viethamese DHF patients infected with
type 2 dengue virus. Positive and negative associations
of HLA-A2and HLA-B13 with DHF have been reported
in Thai children infected with various dengue virus sero-
types(Chiewsilp et a. 1981). An extended study performed
in this population reported associations of class | HLA
antigenswith DHF (A2, B51) and with secondary dengue
fever infections (A0203, B52), but no association with
immunologically naive patients with primary infections
(Stephenset al. 2002). Our patient sample comprisesonly
virus 1 primary dengue infection. Whether primary den-
gue infections are not associated with HLA class | anti-
gensisamatter of debate, which can only be settlethrough
further studies in different populations.

In conclusion, data presented in this work suggest
the hypothesis of genetic predisposition for Classical
Dengue Fever in awhite Southern Brazilian population.
Further independent studies should be performed in the
Brazilian popul ation to confirm this preliminary data.
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