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Abstract

Dengue is the most important tropical mosquito-borne infectious disease caused by an arbovirus, the dengue virus. It should be noted that
there are still other unusual modes of transmission of dengue infection. This paper summarizes those non vector-borne transmissions of
dengue including vertical transmission, transfusion related transmission, transplantation related transmission, and needle-stick-related

transmission.
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Introduction

Dengue is an important tropical mosquito-borne
infectious disease [1,2]. It is highly prevalent in
tropical Asia, especially Southeast Asia [3]. The
Aedes species mosquito is the most significant vector
for dengue infection [1]. After being bitten by a
vector mosquito, human beings will obtain the
dengue virus, which can result in infection. The
dengue virus is a single-stranded RNA virus in the
genus Flavivirus and family Flaviviridae. This virus
is approximately 40-60 nm [1,2]. There are four
distinct serotypes of dengue virus that can cause
disease. A  high fever, accompanied by
hemoconcentration and thrombocytopenia, is the
hallmark of severe dengue disease [1].

It should be noted that there remain other non
vector-borne modes of dengue transmission. These
uncommon modes of transmission are identified as
vertical transmission from mother to fetus,
transfusion-related  transmission, transplantation-
related transmission, and needle-stick-related
transmission. This paper summarizes those non
vector-borne transmissions of dengue.

Vertical transmission

Similar to many other infectious diseases,
pregnant women can get dengue infection [5,6];
hence, pregnant women should avoid getting dengue
infection to prevent the possibility of vertical
transmission. The query is how dengue virus can be
transmitted to the foetus and further cause congenital

infection [7]. This problem should be discussed into
two parts. In case of early pregnancy, there is no
evidence for vertical transmission. In case of late
pregnancy, there is some confirmative evidence
[8,12]. It is confirmed that near-term pregnant
women who are infected with dengue virus can
transmit the disease to the foetus through the placenta
and this can result in congenital infection. The
dengue virus, an RNA virus, has a small molecular
size (about 40 — 60 nm) [13] that can permit vertical
transmission of disease, which is concordant with the
basic rule of vertical transmission in nanomedicine
[14]; however, there is still the question of why there
is no problem in cases of early pregnancy despite the
fact that placenta might exist. This might be due to
the incomplete development of the immune system of
the foetus. It should be clarified that
immunopathogenesis is proposed to be the main
possible pathogenesis leading to congenital dengue
infection [8,9]. In the neonate with congenital dengue
infection, the passed dengue virus from the mother
might stimulate the antibody response and further
induce thrombocytpenia via possible autoimmune
mechanisms [15,18].

Transfusion-related transmission

Since dengue virus can be classified as a blood
pathogen, there is a stage of viremia in dengue. If
blood is donated in this condition, infection of the
recipients of the contaminated blood can be expected
[19,25]. There are many reports of transfusion-related
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transmission of dengue [19,25]. According to a recent
report from Hong Kong, the prevalence of this mode
of the transmission of dengue stands at one in 126
[24]. This statistical detail needs attention,
particularly because the problem that it identifies can
be controlled effectively by implementing a basic-
practice blood-donation procedure that disallows the
donations of dengue fever-infected donors. Dengue-
infected cases in the viremic stage usually exhibit a
high fever and are therefore easily detected by
standard blood donor screening.

However, asymptomatic and pre-symptomatic
cases are important in  transfusion-related
transmission [26,27] and should be investigated.
Asymptomatic and pre-symptomatic cases can easily
evade the basic screening of the blood donation
process. In an Indonesian study using a cluster
sampling of index dengue cases, eight of the 785
studied cases revealed asymptomatic dengue
infection [26], and nine of symptomatic infection.
Recently, de Lourdes Garza Rodriguez et al. also
noted a similarly high rate of asymptomatic dengue
virus-infected blood donors (16/800) [27]. Another
report from Colombia confirmed viral isolation at
6.7% of the studied population in endemic areas.
Interestingly, most of the detected cases were
asymptomatic [28]. These reports confirm the
importance of asymptomatic dengue cases in
transfusion-related transmission. There is presently
no routine practice in any blood centres, including
those in dengue endemic areas, for screening of the
dengue virus in donated blood [22]; nevertheless,
Mohammed et al. reported a high rate of dengue
virus contamination in donated blood and suggested
the need for routine screening [22]. It should also be
noted that there is no evidence of whether routine
blood radiation can get rid of the contaminated
dengue virus. Xi et al. recently reported a new viral
inactivation and removal approach that was
successful in eliminating the dengue virus within
plasma-derived  proteins (e.g. albumin and
immunoglobulin). This technique uses cold ethanol
precipitation,  cation-exchange chromatography,
pasteurization, solvent-detergent treatment, and virus
filtration [29]; therefore, pathogen inactivation
treatment of platelet concentration and packed red
blood cells is another method of improving blood
safety. Photochemical treatment is clinically useful in
eliminating the contaminated dengue virus [30,31].
Psoralen S-59 and long-wavelength ultraviolet light
(UVA, 320-400 nm) are used for generating
photochemical reaction [32]. The photochemical
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treatment can also reduce the rate of acute transfusion
reaction [32]. Finally, it should be noted that primary
exclusion of the donor is the important factor in
preventing transfusion-related transmission of the
dengue virus.

Transplantation-related transmission

At present, organ transplantation is the new hope
for treatment of many serious diseases. Similar to the
blood transfusion process, some pathogens can be
transmitted via the organ transplantation process.
Transplantation-related transmission of the dengue
virus has been confirmed previously [33,34]. There
are two reports: one case of transplantation-related
transmission with renal transplantation [33] and one
with bone marrow transplantation [34]. In the organ
transplantation process, there is no screening for
dengue virus even though there are many required
tests for screening for the donated organs for possible
contamination of infectious agents.. There is ample
evidence from fatal cases confirming that the dengue
virus can be isolated and detected in several organs
[35,37]; however, it is not completely understood
whether the dengue virus is located in these organs in
asymptomatic and pre-symptomatic cases. Indeed,
this mode of transmission of dengue is not common
since the infected organs must be derived from a
dengue-infected donor who must be at the viremic
stage. This is also the reason that there are only a few
reports of this unusual mode of transmission of
dengue. Good donor screening systems seem to be
the best preventive method for transplantation-related
transmission.

Needle-stick-related transmission

Needle-stick injury is one of the most common
accidents in routine medical practice. It is confirmed
that needle-stick injury can cause several possible
infectious diseases to the victim of the accident [38].
Several infectious diseases, including human
immunodeficiency virus (HIV) infection and hepatitis
B, are transmittable via needlestick injury [39].
Dengue has been confirmed in needle-stick-related
transmission events. At present, there are less than
ten reports of this mode of transmission of dengue
[40,43]. This mode of transmission of dengue is very
rare and the patients are usually medical personnel,
not the general population, because medical
personnel are the main group of people who use
needles. For transmitted cases, serious injuries are
common. In general, the amount of dengue virus
necessary to infect a subject naturally, via the
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mosquito route, can be as few as 10 to 20 copies of
the virus [44,46]; however, in the case of needle-
stick-related transmission, more than this quantity of
the virus might be required. There must be a high
level of virus in the viremic donor and an
appropriately large amount of contaminated blood
must enter into the wound of the severely injured
medical personnel who suffered the needle stick.
Compared to the case of needle-stick-related
transmission of HIV, which requires up to 500 copies
of the virus, similar low levels of the dengue virus
can result in infection in the wusual route of
transmission [47]. In conclusion, nosocomial
mucocutaneous transmission of dengue among health
care workers should not be forgotten. The standard
precautions for needle-stick injuries are the best
preventive  measures  for  needle-stick-related
transmission of dengue [4, 48].

Conclusions

Dengue is an important tropical mosquito-borne
infectious disease. Similar to other flaviviruses, it
should be noted that there remain other non vector-
borne modes of transmission of the dengue virus.
This paper summarizes the most important aspects of
non vector-borne modes of dengue transmission that
might be underestimated in endemic areas, including
vertical transmission, transfusion-related
transmission, transplantation-related transmission,
and needle-stick-related  transmission.  Vertical
transmission is confirmed and should be a differential
diagnosis of febrile infants with thrombocytopenia.
Transfusion and transplantation modes are not
unusual and can be the problems in transfusion and
transplantation medicine. Donor screening is an
important factor in ensuring safety. Regarding
needle-stick-related transmission, dengue can be a
nosocomial infection and should be an important
concern in occupational medicine. Since these
abnormal transmissions are possible and usually
neglected, it is necessary that general practitioners in
dengue endemic areas not forget these probable
modes of transmission. The impact of these probable
underreported transmissions in dengue
endemic/epidemic developing countries should be
noted since there can be several under-diagnosed
cases of dengue due to these unusual modes of
transmission.
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