DENGUE INFECTIONS IN HIV PATIENTS
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Abstract. A retrospective review of hospital admission records was conducted on patients
who were admitted to the Communicable Disease Center (CDC) / Tan Tock Seng Hospital,
Singapore from 1 January 2004 to 31 December 2005. There were 5 HIV patients who were
admitted with dengue infection during the study period. Their symptoms were generally mild
and recovery was uneventful. None of the patients developed dengue hemorrhagic fever or
dengue shock syndrome. The symptoms and signs of dengue infection in HIV patients are
nonspecific. It is important for healthcare workers to maintain a high index of suspicion in
order to make the diagnosis. Interactions between pathogenesis pathways or with antiviral
treatments may have contributed to the apparently less severe dengue infections in HIV pa-
tients. This observation needs to be explored further.

INTRODUCTION

Human Immunodeficiency Virus (HIV) in-
fection is an important condition in the trop-
ics and the interaction between HIV infection
and other endemic tropical diseases has been
frequently described. For example, malaria
(Whitworth et al, 2000) and HIV coinfections
led to more severe manifestations of malaria.
HIV-related immunosuppresion also increased
the risk of acquiring leishmaniasis and the
development of relapsing and eventually drug-
resistant leishmaniasis (Anema and Ritmeijer,
2005).

However, there is little literature on the
clinical presentations and outcomes of den-
gue infection in HIV infected persons. We are
aware of only two other published case re-
ports of similar coinfections. One case report
documented an uncomplicated course and
outcome of dengue infection in an HIV infected
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person (Watt et al, 2003) while another re-
ported a case of dengue hemorrhagic fever in
a patient with AIDS (Mendes Wda et al, 20086).

Singapore is a tropical country, and both
HIV and dengue co-exist as important infec-
tious diseases. There were 4,788 and 9,459
laboratory confirmed cases of dengue re-
ported in Singapore in 2003 and 2004, respec-
tively (MOH, 2005). In 2005, Singapore expe-
rienced a large increase in dengue infections
with 14,209 laboratory-confirmed cases be-
ing reported (MOH, 2006). This represented
an increase of 50.2% compared to the year
before. In addition, there were cumulatively
2,703 Singapore residents who had been di-
agnosed with HIV/AIDS between 1985 and
2005 (MOH, 2006).

The objective of this study is to describe
the clinical and laboratory features of dengue
and HIV coinfection among hospitalized pa-
tients in Singapore.

MATERIALS AND METHODS

Tan Tock Seng Hospital is the second
largest acute general hospital in Singapore and
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the Communicable Disease Center (CDC) is
one of its specialty centers. The CDC is the
National Referral Center for most infectious
diseases, including HIV and dengue. While HIV
testing is not routinely administered to all den-
gue patients in our hospital during the period
of interest, this report is likely to cover most
of the symptomatic dengue infections in
known HIV patients in Singapore as close to
90% of patients with HIV/AIDS (Acquired Im-
munodeficiency Syndrome) in Singapore are
managed in the Communicable Disease Cen-
ter (Cutter et al, 2004).

This study was a retrospective review of
hospital admission records of patients admit-
ted to Tan Tock Seng Hospital from 1 January
2004 to 31 December 2005. The list of eligible
patients with dengue and HIV coinfections was
obtained through a review of hospitalization di-
agnoses within. We restricted our definition of
dengue infection to dengue cases with labora-
tory confirmation, either with a positive poly-
merase chain reaction (PCR) or positive den-
gue serology, which is defined as a positive IgM
or IgG antibody capture enzyme-linked
immunosorbent assay (ELISA). For HIV diag-
nosis, each patient must have had a positive
HIV ELISA and Western blot tests prior to their
admission to Tan Tock Seng Hospital for den-
gue infections.

For each of the dengue and HIV coinfec-
tion cases, factors pertaining to their HIV
status, dengue clinical presentation and severity
of dengue infection were examined. These
included days of illness, clinical symptoms,
clinical signs, laboratory investigations and
complications.

Ethical clearance

This study was approved by the research
ethics committee of the affiliated institution.

RESULTS

Patients
A total of 5 HIV patients were admitted
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to our hospital with laboratory-confirmed den-
gue infections from 1 January 2004 to 31 De-
cember 2005. Their ages ranged between 33
and 59 years. There was one female patient,
and all the patients were of Chinese race.
Three of the patients had positive dengue im-
munoglobulin while the other two had posi-
tive dengue PCR. The patients were diag-
nosed to have HIV from 7 to 129 months prior
to their dengue admission and two had AIDS.
All patients were on HAART (Highly Active
Antiretroviral Therapy) and had documented
CD4 counts of more than 200 within 3 months
prior to admission (Table 1).

Symptoms and signs

The commonest symptoms were fever (all
5 patients) and loss of appetite (4 patients). The
other symptoms encountered included nausea,
bodyache, headache, diarrhea, rash and vom-
iting. All patients reported fever as their first
symptom and for one of the patients, fever was
the only symptom. None of the five patients
reported cough, sore throat, joint pain or retro-
orbital pain; one had gum bleeding on admis-
sion. Patients presented to the hospital on
Day2 to Day6 of symptoms. Fever and loss of
appetite each lasted for 7.5 days on average.

Analyzing signs at presentation, fever was
a consistent feature, ranging from 37.5°C to
40.9°C. Only one patient had petechial rash;
the other 4 patients had a generalized flushing
or a maculopapular rash documented. Vital
signs were stable on admission for all patients.
None of the patients had other signs of den-
gue infection such as detectable hepatomegaly,
splenomegaly, pleural effusion, ascites or con-
junctival suffusion.

Laboratory findings

Table 2 outlines the selected laboratory
results. Four had leukopenia (white cell count
equal or less than 4 x10%1) during their iliness.
All 5 patients had thrombocytopenia (platelet
count less than 100 x 10%1) and the duration
of thrombocytopenia ranged from 1 to 6 days
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Table 1
Patient information.
Patient 1 2 3 4 5
Age at time of admission 55 33 59 59 40
Gender Male Male Female Male Male
Laboratory diagnosis of Positive Positive Positive Positive Positive
dengue dengue PCR  dengue IgM dengue IgM  dengue PCR dengue IgM
Months of HIV diagnosis at 80 7 23 58 129
time of admission
Most recent CD4 count (within 482 758 519 303 405
3 months prior to admission)
AIDS at time of admission Yes No No Yes No
HAART at time of admission Abacavir, Lamivudine, Stavuding, Lamivudine, Saquinivir,
Lopinavir, Zidovudine, Lamivudine,  Zidovudine, Ritonavir,
Ritonavir Lopinavir, Efevirenz Efevirenz Nevirapine
Ritonavir
Table 2

Laboratory findings.

Laboratory reading

Number of days from onset of
symptoms to reach this level of the
respective laboratory test

Laboratory test Median Range Median Range
Lowest white blood cell count (x10%/1) 2.1 1.3t045 6 5to7
Lowest platelet count (cells/mm3) 36,000 21,000 to 78,000 7 6109
Highest hematocrit (%) 45.6 39.9t047.0 6 5to7

(median = 3 days). None of the patients had
an increase in hematocrit of more than 20%
above average levels or a drop in the hemat-
ocrit of 20% or more following volume-replace-
ment therapy. However, one patient had docu-
mented hypoalbuminemia with an albumin
level of less than 36 g/I.

Two patients had an elevated ALT and/or
AST of more than 3 times the upper limit of the
normal range. The highest AST and ALT val-
ues for Patient 1 and Patient 5 were 258 U/I
and 364 U/I, and 152 U/l and 235 U/I, respec-
tively. These peaks were recorded 5 to 6 days
after the onset of symptoms.

Course of illness
All 5 patients had an uncomplicated
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course of illness and none of the patients ful-
filled the case definition (WHO, 1997) for den-
gue hemorrhagic fever or dengue shock syn-
drome. The median length of hospital stay was
4 days, and all the patients were managed in
the general medical ward with symptomatic
therapy. None of the patients required blood
or platelet transfusions.

DISCUSSION

There were a total of 5 HIV patients ad-
mitted with dengue infection to our hospital
between 1 January 2004 and 31 December
2005. To our knowledge, this is the largest
case series of dengue infections in HIV pa-
tients. As the Communicable Disease Center
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follows up most of the HIV patients in
Singapore and most HIV patients will turn to
or be referred to their primary infectious dis-
ease physicians when they develop fever, this
case series is likely to be inclusive and repre-
sentative of such coinfection cases in
Singapore.

It is known that HIV infection alters the
natural history of other infections, often lead-
ing to more severe presentations and worse
outcomes. For example, HIV infected individu-
als have twice as many episodes of symptom-
atic malarial parasitemia than non-infected
persons.(Whitworth et al, 2000).Compared to
uninfected persons, HIV infected persons are
also more likely to have severe malaria and
complications resulting from malaria (Cohen,
et al, 2005). In contrast, the clinical progres-
sion among the 5 patients in our series was
generally mild and recovery was uneventful.
Three of the patients had a positive dengue
IgM, which suggests they had primary den-
gue infection. None of the patients developed
dengue hemorrhagic fever or dengue shock
syndrome. To our knowledge, there have been
no dengue deaths in HIV positive patients in
Singapore to date.

Two thousand five hundred million people
are now at risk for dengue and there may be
50 million cases of dengue infection world-
wide every year (WHO, 2007). In 2006, there
were 39.5 million people living with HIV
(UNAIDS, 2006). Many of them live in dengue
endemic regions. The sheer burden of these
two conditions worldwide should make co-
infections relatively frequent. If the mild clini-
cal course of our cases is indeed true for these
coinfections, this can help explain the unex-
pected lack of literature on this topic as mild
cases are more likely to go undetected or un-
reported.

While the underlying nature of dengue and
HIV infection differ, their pathogenesis path-
ways do involve common elements. For ex-
ample, following re-infection with a dengue
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virus of a different serotype, severe dengue
disease is linked to high levels of antibody-
enhanced viral replication which is followed by
a cascade of memory T-cell activation and re-
lease of inflammatory cytokines and other
chemical mediators (Pang et al, 2007). Acti-
vation of CD4+ and CD8+ T cells is greater in
patients with dengue hemorrhagic fever than
those with milder dengue fever (Rothman,
2003). The hallmark of HIV-1 infection is the
gradual weakening of the immune system,
especially the destruction of naive and memory
CD4+ T-lymphocytes populations (Simon et al,
2006). Such interactions in pathogenesis path-
ways may result in fewer cases of severe den-
gue infection. There is a need to further ex-
plore this possibility.

The current treatment of dengue infec-
tion is largely supportive but recent improved
understanding of the dengue virus biology has
helped to identify new viral components that
may be amenable to specific antiviral treat-
ment. For example, the highly conserved
nonstructural protein 5 (NS5) of the dengue
virus, which is utilized by viral RNA dependent
RNA polymerase (Rawlinson et al, 2006), and
the protease domain of NS3 (Melino and Paci,
2007) are being studied as possible therapeu-
tic targets. While there is no strong empirical
evidence of activity by antivirals against den-
gue virus, it is interesting to note that all 5
patients were on HAART therapy at the time
of dengue infection and interaction between
antiviral agents and dengue virus remains to
be studied.

One of the two earlier cited case reports
showed a decrease in HIV viral load during
dengue infection (Watt et al, 2003); this find-
ing is of great interest because it has been
shown that most acute coinfections are usu-
ally associated with increased HIV replication
through in vivo immune activation (Sulkowski
et al, 1998). As HIV viral load measurement
was not routinely done for dengue admissions
at our hospital, we did not have sufficient data
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to make comparisons with the earlier case
report. A future study with regular serial mea-
surements of viral loads in HIV patients with
detectable viral loads may help to clarify these
observations.

Among our patients, the symptoms and
signs of dengue infection in HIV patients were
non-specific. Fever and loss of appetite were
the common symptoms. These symptoms do
not by themselves distinguish dengue from
other viral infections. In addition, in HIV infected
persons, there is always clinical concern about
the presence of concurrent opportunistic infec-
tions. Hence, it is important for the clinicians
to maintain a high level of suspicion, especially
in countries where both HIV and dengue are
prevalent, of the possibility of dengue infection
in symptomatic HIV-infected persons.

The key constraint in our study is the
small number of cases which does not pro-
vide sufficient power for comparison. This is
unavoidable as HIV seroprevalence in
Singapore remains low. The five cases in this
case series were all on HAART and had CD4
counts above 200 at the time of dengue in-
fection. Thus, conclusions drawn from this
study should be interpreted with caution due
to possible bias, and should be limited to this
subgroup of HIV patients. In addition, it is pos-
sible that there is a lower clinical threshold to
admit HIV patients with fever into our hospital
than non-HIV patients such that our case se-
ries consists of a greater proportion of uncom-
plicated dengue infections. By comparing our
findings with an earlier case series of hospi-
talized dengue patients in our hospital (Tai et
al, 1999), we note that slightly more than half
of all patients from that earlier case series had
bleeding manifestations but among our cases,
only one out of the five had bleeding.

In conclusion, while our study is con-
strained by the small number of cases, it sug-
gests that dengue infections in HIV-infected
persons may run a mild course. We did not
see significant severe complications. Interac-
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tions between pathogenesis pathways of HIV
and dengue infections, and between antiviral
treatment and dengue infection remain to be
further studied and may help to explain the
mild nature of these coinfections. The symp-
toms and signs of dengue infection in HIV
patients are nonspecific and it is advisable for
healthcare workers to maintain a high index
of suspicion to pursue the diagnosis.
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