
Dengue Viruses

Disease Agent:

• Dengue viruses (DENV-1, DENV-2, DENV-3, DENV-4)

Disease Agent Characteristics:

• Family: Flaviviridae; Genus: Flavivirus
• Morphology: Enveloped, ~50 nm in diameter
• Nucleic acid: Linear, positive-sense, single-stranded

RNA, ~10.7 kb in length
• Physicochemical properties: Susceptible to common

disinfectants; 70% ethanol, 1% sodium hypochlorite,
2% glutaraldehyde and quaternary ammonium com-
pounds. Sensitive to heat; low pH inactivates dengue
virus. Dengue virus is stable in dried blood and exu-
dates up to several days at room temperature.

Disease Name:

• Dengue, dengue fever, dengue hemorrhagic fever
(DHF), dengue shock syndrome

• Sometimes referred to as “breakbone fever” because
of the nature of the symptoms

Priority Level:

• Scientific/Epidemiologic evidence regarding blood
safety: Low in the US; priority is related to asymptom-
atic viremia that may result in transfusion transmis-
sion and substantial potential for emergence in the
US. This risk is mitigated by the low prevalence of
autochthonous transmission in the continental US
and deferrals for malaria that would exclude most
travelers coming from endemic countries. Concern is
moderate to high in non-US endemic areas.

• Public perception and/or regulatory concern regard-
ing blood safety: Very low/Absent in the US;
Moderate/high in non-US endemic areas

• Public concern regarding disease agent: Very low/
Absent in the US; Moderate/high in non-US endemic
areas

Background:

• Dengue is among the most important mosquito-
borne viral diseases in the world.

• Emergent in populations outside the US; in the last 50
years, dengue incidence has increased 30-fold.

• Although clinical cases of travel-associated dengue
and limited outbreaks do occur in the continental US,
most clinical dengue cases in US citizens occur as
endemic transmission among residents in some of
the US territories.

• CDC serological surveys have demonstrated preva-
lence of 40% along the US side of the Texas–Mexico
border and 78% on the Mexico side. This high rate
suggests endemic transmission.

Common Human Exposure Routes:

• Vector-borne; transmission occurs through a
mosquito–human cycle.

Likelihood of Secondary Transmission:

• Isolated cases of parenteral transmission; aerosol
transmission does not occur

At-Risk Populations:

• Tropical areas of Asia, Oceania, Africa, Australia, and
the Americas usually in the monsoon or rainy season,
especially among persons residing in substandard
living conditions

• Travelers to endemic region (e.g., 3.4 cases/1000
Israeli travelers to Thailand) with highest proportion-
ate morbidity for travelers to Southeast Asia and the
Caribbean

Vector and Reservoir Involved:

• Aedes species mosquitoes
• Both urban (human–mosquito) and sylvatic

(monkey–mosquito) cycles are observed, but the rela-
tive importance of the sylvatic cycle to human infec-
tion is uncertain.

Blood Phase:

• Asymptomatic viremia is recognized. Viremia
typically begins 2-3 days before the onset of symp-
toms, and it continues for 4-5 days during acute
illness.

• Viremia for dengue 1, 2, and 3 infections ranges from
barely detectable to 108 per mL for 2-12 days (median
of 4-5 days); titers for dengue 4 are about 100-fold
lower.

• NAT prevalence studies among blood donors in
endemic areas (Brazil, Puerto Rico, and Honduras)
have shown rates of 0.06%, 0.07%, and 0.40%, respec-
tively. Virus was cultured from some of these donors.

Survival/Persistence in Blood Products:

• Unknown

Transmission by Blood Transfusion:

• The first documented transfusion-associated case of
dengue occurred during a local outbreak in Ma Wan,
Hong Kong, in 2002, an area that is not endemic for
dengue. The index recipient was a 76-year-old
seronegative woman who developed fever without
rash 2 days after receiving a unit of packed red blood
cells collected from a 17-year-old donor who was
diagnosed with dengue (generalized rash) 7 days
postdonation. The blood had been stored at 4-8°C for
38 days prior to transfusion. RT-PCR testing of the
recovered donor plasma and archived specimens
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from the donor and recipient were found to be posi-
tive for dengue virus type 1. IgM-specific antibody
also developed in the recipient posttransfusion.

• The second documentation of transfusion transmis-
sion was a transmission cluster reported from Sin-
gapore, an area endemic for dengue. The donor was a
52-year-old male whose components were transfused
to three recipients. The donor reported fever the day
following donation, and a stored serum sample was
positive for dengue virus type 2. Both the RBC and
FFP recipients reported fever 1-2 days posttransfu-
sion and tested positive by RT-PCR for dengue virus
type 2; the donor’s and the two recipients’ virus were
confirmed by sequencing to be dengue type 2. The
platelet recipient was asymptomatic for dengue. All
three recipients tested antibody positive for IgM
and/or IgG with documented seroconversion in the
RBC recipient 11 days posttransfusion.

• Transmission also has been observed after needle-
stick exposure and in bone marrow and kidney trans-
plant recipients.

Cases/Frequency in Population:

• The incidence is variable, but worldwide, an esti-
mated 100 million cases of dengue fever and 250,000
cases of life-threatening DHF occur annually.

Incubation Period:

• 3-14 days (usually 4-7 days)

Likelihood of Clinical Disease:

• Low; most cases are subclinical.
• Case-infection ratio reported to be 1:10 to 1:100
• Homologous immunity to a single serotype is com-

plete and probably lifelong, but cross-protection
between serotypes lasts less than 12 weeks.

Primary Disease Symptoms:

• Classic dengue fever presents as an abrupt onset of
high fever sustained for up to 5-7 days, accompanied
by a transient maculopapular or morbilliform rash
(~50%), severe headache, retrobulbar pain, lum-
bosacral aching pain (“break-bone fever”), conjunc-
tivitis, and facial flushing followed by myalgia or bone
pain, anorexia, nausea, vomiting, weakness, and
prostration.

• The rash begins on the trunk and spreads centrip-
etally but spares the soles and palms. It may desqua-
mate. In some cases, a biphasic course may occur.

• Hemorrhagic phenomena may occasionally be seen
with petichiae, epistaxis, intestinal bleeding, and
menorrhagia, along with central neurologic disorders
(encephalopathy, peripheral mononeuropathy, poly-
neuritis, etc.).

• Convalescence may be prolonged.

• DHF and dengue shock syndrome are primarily dis-
eases of children and are thought to occur in persons
previously infected with another serotype of dengue.
The distinctive feature of DHF is capillary leakage
(pleural effusion, ascites, or hypoproteinemia)
accompanied by hemorrhagic manifestations that
occur 4-7 days after onset of the disease.

Severity of Clinical Disease:

• Moderate to high; leading cause of hospitalization
and death among children in Asia

Mortality:

• High with DHF in many endemic regions (10-20%
mortality rate or 25,000 deaths/year if untreated), but
lower death rate (0.2%) with staff experienced in the
management of the disease

Chronic Carriage:

• None

Treatment Available/Efficacious:

• Supportive treatment only

Agent-Specific Screening Question(s):

• No specific question is in use; however, the current
questions related to travel outside US and Canada for
malaria deferral will result in deferral for travel to
most dengue endemic areas.

• Travel questions could be broadened to include areas
where malaria is not present and dengue outbreaks
are occurring.

Laboratory Test(s) Available:

• No FDA-licensed blood donor screening test exists;
however, research NAT assays have been used for
blood donor prevalence studies.

• Virus isolation or serologic tests (IgG and IgM EIA, HI,
CF or plaque-reduction neutralization) and NAT
using serotype-specific primers

• Virus-specific IgM antibody can be detected by EIA
4-5 days after onset of symptoms and remains detect-
able for 3-6 months.

Currently Recommended Donor Deferral Period:

• No FDA Guidance or AABB Standard exists.
• The appropriate deferral period for clinical dengue is

unknown but would likely be on the order of several
weeks after the resolution of symptoms.

• One possible approach would be to adopt the criteria
for WNV, another flavivirus, which would be a deferral
of 120 days after resolution of symptoms.

Impact on Blood Availability:

• Agent-specific screening question(s): Not applicable
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• Laboratory test(s) available: Not applicable; data col-
lected using research tests indicate impact would be
low

Impact on Blood Safety:

• Agent-specific screening question(s): Not applicable
• Laboratory test(s) available: Not applicable; potential

impact of NAT may be significant in dengue endemic
areas but minimal in continental US.

Leukoreduction Efficacy:

• No data available. Plasma viremia makes a clinically
significant impact unlikely.

Pathogen Reduction Efficacy for Plasma Derivatives:

• Multiple pathogen reduction steps used in the frac-
tionation process have been shown to be robust in the
removal of enveloped viruses

Other Prevention Measures:

• Mosquito control

Other Comments:

• In 2007, an outbreak of Zika virus, a flavivirus related
to dengue virus (and WNV) but never before reported
outside of Africa or Asia occurred on Yap Island, a
group of four closely grouped islands in Micronesia.
Zika virus was originally isolated in 1947 from a
rhesus monkey in the Zika forest in Uganda. The virus
is believed to be transmitted to humans by infected
Aedes species mosquitoes. The outbreak was charac-
terized by rash, conjunctivitis, and arthralgia with
most having only mild symptoms. Although some
patient sera had IgM antibody against dengue virus,
which is common to Micronesia, the illness was clini-
cally distinct from dengue and Zika RNA was isolated
from 15 cases with no other arboviral RNA. A total of
49 Zika virus cases were confirmed of the 185 suspect
cases; serosurveys estimated that approximately
three quarters of the islands’ population (or >900
people) had illness attributable to Zika virus infec-
tion. This outbreak highlights the risk of further
expansion of flaviviruses and the need for robust epi-
demiologic and laboratory surveillance systems.
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