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Dear Sir,

Dengue is an arbovirus caused by a small RNA virus
(DENV) belonging to the genus Flavivirus, family Fla-
viviridae, mainly transmitted by mosquitoes of the
genus Aedes. However, dengue can also be transmit-
ted by blood transfusion, blood components, or by
the graft in solid organ (SOT) and hematopoietic cell
transplantation (HCT).

Concern about non-vector transmission of den-
gue started in 2002, when the first cases of trans-
fusion-transmitted (TT) dengue were reported in
Hong Kong'~.

The current dengue epidemic in Brazil shows fig-
ures never before documented. By the end of March
2024, more than 2,300,000 probable cases of dengue
had been registered, almost five times more than the
number of cases reported during the entire year of
2023°.

It is well known that dengue may present with a
large percentage of asymptomatic cases (around
50%). Given the high activity of the current epidem-
ic, HCT centers are rightly concerned about the like-
lihood of graft- or TT dengue, and the need for uni-
versal screening of donors.

Data from studies carried out in Brazil and around
the world can help us evaluate the problem, answer-
ing the questions that naturally arise in the current
situation:

1. What is the chance of an asymptomatic blood or he-
matopoietic cell donor having dengue viremia at the
time of donation?

In blood donors from endemic countries, studies
have documented viremia rates ranging from 0.04%
to 0.8% during epidemics*~.

There are no studies on the rate of dengue viremia in
HCT donors. However, it is reasonable to assume that
such rates are similar to those for blood bank donors
during epidemics.

2. Do all viremic donors transmit dengue to recipients?

No. A study carried out in Brazil by Sabino et al.
demonstrated that approximately 1/3 of blood
donations with positive PCR transmitted dengue
during the DENV-4 epidemic in Brazil in 2012. The
rate of TT dengue in that study was 37%. However,
there was no difference in clinical symptoms or over-
all survival in recipients who received RNA-positive
or RNA-negative transfusions. The lack of clinical im-
pact of TT dengue observed in this study supported
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the decision not to introduce dengue screening in
blood banks in the country”.

During epidemics, vector-borne dengue is by far the
most common way to contract dengue. According
to some authors, the lower infection rate observed
after exposure to a human-derived parenteral inoc-
ulum compared to a mosquito-derived cutaneous
inoculum can be explained by differences in glyco-
sylation patterns of the virus replicating in mosqui-
toes or humans, and/or to the injection of mosquito
saliva, which triggers local inflammation and other
potentiating factors that can increase local viral rep-
lication and systemic infection®’.

Regarding HCT recipients, in a prospective cohort
study carried out at the HCT Program of Hospital das
Clinicas at USP, the authors observed that 5.3% of the
93 recipients had a serological diagnosis of dengue
during follow-up (one by IgM detection and four by
IgG seroconversion). None of the blood components
infused into these patients showed a positive PCR
for dengue. Therefore, no cases of TT dengue were
recorded, and dengue cases were acquired through
vector bites®.

3) Are there cases of graft-transmitted dengue reported
in HCT recipients?

To date, only 2 proven cases of dengue acquired by
the graft have been reported in HCT. The first case
occurred in a 6-year-old child during an epidemic of
DENV 4 in Puerto Rico. The donor developed fever
and headache the day following HCT. DENV 4 was
retrospectively diagnosed in the donor by IgM de-
tection. The recipient died of severe dengue 11 days
after HCT.

The other case of DENV 1 was reported in Germany,
in a 51-year-old HCT recipient, whose donor report-
ed a recent travel to Sri Lanka, returning 3 days be-
fore the start of G-CSF mobilization. In the second
day of apheresis, donor platelet count dropped to
47,000/mL and dengue was diagnosed by IgM, NS1
and PCR positive. Due to urgent medical need, HCT
proceeded. Venoocclusive disease and dengue were
diagnosed 3 days after HCT. Other bacterial and fun-
gal infections followed and the patient died 9 days
after transplantation'®.

In both cases, the viruses identified in the donor and
recipient were genetically related.

Considering the Brazilian scenario of endemic den-
gue alternating with periods of epidemic, one would
expect more reports of dengue in HCT recipients, if
transmission through the graft were frequent and
led to exuberant and severe clinical manifestations.
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4) Is dengue transmitted by blood or transplant more
severe than transmitted by mosquitoes?

Due to the lack of prospective studies on the inci-
dence of dengue in HCT, it is not possible to estimate
the real morbidity and mortality of dengue in this
population.

The two published cases of graft-transmitted den-
gue died on d+11 and d+9 after HCT. In the case of
the patient from Germany, it was not possible to as-
sess the role of dengue in the patient's death due to
concomitant severe venoocclusive disease and oth-
er complications®'°,

Reviewing the literature, it is observed that the mor-
tality rate attributed to dengue is higher in case
reports compared to case series, both in SOT and
HCT'"'“, In general, reports of severe cases are pub-
lished more frequently than those of mild or moder-
ate cases, leading to publication bias and the false
impression of high mortality. Indeed, a recent review
of endemic and geographically limited infections,
including published Brazilian cases of post-HCT
dengue, showed that the vast majority of patients
showed complete clinical recovery'.

5) What are the immediate implications of implement-
ing universal donor screening?

Firstly, the logistics of implementing and ensuring
access to dengue diagnosis by PCR to all HCT cen-
ters. Once the diagnosis has been implemented, it
is important that the PCR result is released within a
short period of time so that the recipient's treatment
is not compromised. It is essential that the result is
available before the conditioning regimen begins.

Next, the cost-benefit of such a procedure. Consid-
ering the scenario of a viremia rate of 1% in asymp-
tomatic donors, 100 tests would be needed to iden-
tify 1 donor with a positive PCR. Donors diagnosed
with dengue are deferred from donation and HCT
must be postponed.

In view of the above, the Infection Committee of The
Brazilian Society for Marrow and Blood Transplanta-
tion and Cell therapy (SBTMO) recommends:

1. Guidance for donors and patients who are close to
the scheduled date of stem cell (SC) harvesting and
preparation for HCT to avoid contact with the vector.

2. Careful investigation of dengue symptoms during
pre-transplant assessment. Dengue may initially
present as flu-like syndrome.

3. Test all symptomatic donors and recipients, pref-
erably by PCR. Be aware that the sensitivity of NS1
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antigen test is lower in first three days of symptoms
and in secondary dengue infection'®.

4. PCR is the best test to diagnose dengue in the 1+
week of symptoms. In HCT recipients, it is probable
that PCR remains positive after the 1t week, due to
prolonged viremia observed in this population (13).
NS1 is more frequently detected between the 3 and
5% day of symptoms, and is frequently negative after
the 7t day. Serology may be used if PCR or NS1 is not
available. IgM generally appears after the 5™ day of
symptoms'®. IgG has a limited value in the diagnosis
of dengue in endemic countries due to the possibili-
ty of previous dengue infection.

5. In the case of a donor with a positive PCR, the pe-
riod of ineligibility for donation is 30 days for mild
cases of dengue, and 180 days if the donor has se-
vere dengue.

6. In the case of a candidate for HCT with a positive
PCR, the transplant must be postponed for 30 days
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after clinical resolution of the disease. Be aware that
immunocompromised candidates and HCT recipi-
ents may have prolonged viremia'®.

7. Instruct all donors to report fever, malaise, head-
ache or other symptoms that appear in the week
following stem cell harvesting. It is important to ex-
clude the possibility that the donor had the SC har-
vested during the dengue incubation period.

8. During periods of epidemics, it is strongly rec-
ommended to include dengue PCR and NST1 test
as appropriated, in the investigation of febrile
episodes, thrombocytopenia or shock in HCT re-
Cipients.

9. The live attenuated dengue vaccine has not been
evaluated in immunocompromised patients and is
not recommended in HCT recipients. However, close
contacts with patients must follow the National Im-
munization Program (PNI) regarding vaccination
against dengue.

REFERENCES

1. Chuang V, Wong TY, Leung YH, et al. Review of
dengue fever cases in Hong Kong during 1998
to 2005. Hong Kong Med J. 2008;14(3):170-7.

2. Tambyah PA, Koay ES, Poon ML, et al. Dengue
hemorrhagic fever transmitted by blood trans-
fusion. N Engl J Med. 2008;359(14):1526-7.

3. Centro de Operacdao de Emergéncias (COE). In-
forme semanal: edicdo n° 07 [Internet]. Brasilia:
Ministério da Saude; 2024 [cited 2024 Apr 20].
Available from: https://www.gov.br/saude/pt-
br/assuntos/saude-de-a-a-z/a/arboviroses/in-
forme-semanal/informe-semanal-no-07-coe/
view

4. Linnen JM, Vinelli E, Sabino EC, et al. Dengue
viremia in blood donors from Honduras, Brazil,
and Australia. Transfusion. 2008;48(7):1355-62.

5. Sabino EC, Loureiro P, Lopes ME, et al. Transfu-
sion-Transmitted Dengue and Associated Clini-
cal Symptoms During the 2012 Epidemic in Bra-
zil. J Infect Dis.2016;213(5):694-702.

6. Conway MJ, Watson AM, Colpitts TM, et al. Mos-
quito saliva serine protease enhances dissem-
ination of dengue virus into the mammalian
host. J Virol. 2014;88(1):164-75.

= JBMTCT. 2024;5(1)

7. Surasombatpattana P, Ekchariyawat P, Hamel R,
et al. Aedes aegypti saliva contains a prominent
34-kDa protein that strongly enhances dengue
virus replication in human keratinocytes. J In-
vest Dermatol. 2014;134(1):281-4.

8. Oliveira FN, Ferreira SC, Nishiya AS, et al. Evalu-
ation of Dengue, Zika virus, and Chikungunya
virus transmission by blood components in re-
cipients of haematopoietic stem cell transplan-
tation. Transfus Med. 2023;33(5):403-8.

9. Rigau-Pérez JG, Vorndam AV, Clark GG. The den-
gue and dengue hemorrhagic fever epidemic
in Puerto Rico, 1994-1995. Am J Trop Med Hyg.
2001,;64(1-2):67-74.

10. Punzel M, Korukluoglu G, Caglayik DY, et al.
Dengue virus transmission by blood stem cell
donor after travel to Sri Lanka; Germany, 2013.
Emerg Infect Dis. 2014;20(8):1366-9.

11. Machado CM, Martins TC, Colturato |, et al. Ep-
idemiology of neglected tropical diseases in
transplant recipients. Review of the literature
and experience of a Brazilian HSCT center. Rev
Inst Med Trop Sao Paulo. 2009;51(6):309-24.

12. Machado CM. Transplant Infections in develop-
ing countries. In: Transplant Infections. Ljung-

mn




JOURNAL OF BONE MARROW TRANSPLANTATION AND CELLULAR THERAPY JBMTCT

man P, Snydman D, Boeckh M (Eds). 4™ ed. Gew- 15. Muhsen IN, Galeano S, Niederwieser D, et
erbestrasse: Springer; 2016. Chapter 9. al. Endemic or regionally limited bacterial
and viral infections in haematopoietic stem-
cell transplantation recipients: a Worldwide
Network for Blood and Marrow Transplan-
tation (WBMT) Review. Lancet Haematol.
2023;10(4):e284-94.

13. Pereira BB, Darrigo LG Junior, Costa TC, et al.
Prolonged viremia in dengue virus infection in
hematopoietic stem cell transplant recipients
and patients with hematological malignancies.
Transpl Infect Dis. 2017;19(4):e12721.

14. Darrigo LG Jr, Carvalho AM, Machado CM. Chi- 16. Ministry of Health (Brazil). Dengue: diagnosti-
kungunya, Dengue, and Zika in Immunocom- co e manejo clinico: adulto e crianca. 5a ed.
promised Hosts. Curr Infect Dis Rep.2018;20(4):5. Brasilia; 2016.

«— JBMTCT. 2024:5(1) 18




