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ABSTRACT

Dengue, an infection characterized by recurrent epidemic spanning 3 to 5 years, stands out as a one of the most prominent problem
due to its escalating case number and geographic extension. Despite its vast distribution, the disease occurs most intensely in the
Americas and Southeast Asia. Within this scenario, it is imperative to carefully assess the potential repercussions of this epidemic
on transplant activity. Although literature on this matter remains sparse, a review of probable and confirmed cases of dengue
transmission through infected donors was carried out, addressing clinical characteristics and outcomes in recipients of such organs.
Considering the strategies adopted in other countries that have already experienced dengue epidemics with the transmission of the
virus through organ transplantation, the Comissio de Infec¢do em Transplante (COINT) da Associagio Brasileira de Transplante
(ABTO) delineates a protocol for screening potential donors and transplant candidates. This protocol involves the combined use of
NS1/IgM on blood, alongise stringent criteria for evaluating donor and recipient suitability.

Descriptors: Dengue; Communicable Diseases; Organ Transplantation.
Recomendagoes de Triagem de Dengue de Doador e Receptor no

Transplante de Orga‘as Sélidos
RESUMO

A dengue, infecgio caracterizada por ciclos epidémicos que se repetem a cada 3 a 5 anos, figura como um dos problemas de maior
destaque, tendo em vista sua progressiva expansio em numero de casos e extensio geogrifica. Em que pese sua vasta distribuigdo
geogrifica, ¢ nas Américas e Sudeste Asidtico que a doenga incide de forma mais intensa. No contexto de surtos e epidemias, as
infec¢Bes transmitidas pelos doadores podem representar um grande desafio devido a falta de dados, na literatura, de uma politica
clara para triagem dos doadores e dos possiveis desfechos indesejiveis. Casos de transmissio provével e confirmada tém sido
relatados em receptores de diferentes 6rgios. Embora o total de casos descritos seja pequeno, é importante considerar a possibilidade
de subnotificagio e o aumento substancial do risco desse evento, especialmente nos periodos em que a transmissio da dengue atinge
niveis epidémicos na populagio. Com base na escassa literatura, porém baseada em estratégias adotadas em outros paises que ji
experimentaram epidemias de dengue com transmissio do virus por meio de transplante de 6rgios, a Comissio de Infec¢do em
Transplante (COINT) da Associagio Brasileira de Transplante (ABTO) sugere triagem de doadores e candidatos a transplante com

o uso combinado de NS1/IgM no sangue e critérios para o aceite do doador e do candidato.

Descritores: Dengue; Doengas Transmissiveis; Transplante de Orgios.
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Recommendations for Dengue Screening Protocol for Donors and Recipients in Solid Organ Transplantation

DENGUE EPIDEMIOLOGICAL SITUATION AND IMPACT ON TRANSPLANT ACTIVITY

The emergence and re-emergence of different arboviruses are a growing concern in the global public health panorama.
In this context, dengue, an infection characterized by epidemic cycles that repeat every 3 to 5 years, appears as one of the
most prominent problems, given its progressive expansion in the number of cases and geographic extension. World Health
Organization (WHO) data report a 10-fold increase in cases from 2000 to 2019, with occurrences currently recorded in 129
countries'. Despite its vast geographic distribution, it is in the Americas that the disease occurs most intensely. In 2023, were
detected in this region 80% of suspected cases, with a notable concentration in Brazil and the year 2024 brought a further
worsening of the epidemiological situation in our country. The number of probable cases reported in the first nine weeks of
the year is markedly higher than that recorded in the same period in 2023, approaching the total number of cases recorded
in the previous year?.

Given this scenario, the potential impact of this epidemic on the population of organ transplant recipients deserves
particular consideration. Although the scarcity of data on this topic in the literature is recognized, it is essential to note that
a systematic review carried out with data on dengue fever in kidney transplant recipients published up to 2017 highlighted
particularities worthy of attention in both the clinical presentation and prognosis of the infection in these patients®.
Regarding the first aspect, the study showed that clinical manifestations such as fever, myalgia, arthralgia and headache,
which make up the definition of a suspected case?, occur with a significantly lower frequency than that observed in the
general population. This finding suggests that the suspected case definition recommended for the general population is
less sensitive for detecting cases among transplant recipients, thus highlighting the need to maintain a high degree of
clinical suspicion when caring for these patients and not limit the diagnostic investigation only to cases that meet those
criteria. On the other hand, the same study demonstrated a significantly higher prevalence among transplant recipients
signaling severe manifestations, such as ascites and pleural effusion, a higher proportion of patients who met the criteria
for severe dengue and a significant increase in lethality. As there is no specific treatment for dengue, the observation of
its worse prognosis among transplant recipients emphasizes the need to intensify preventive guidelines for this segment
of the population.

Another aspect that deserves particular attention is the possible non-vector transmission of dengue caused by organ
donation. Cases of probable transmission have been reported®” in receptors from different organs (kidney, liver, heart).
Although the total number of cases described is small, it is crucial to consider the possibility of underreporting and
the substantial increase in the risk of this event, especially when dengue transmission reaches epidemic levels in the
population. The small number of cases described to date does not allow us to define the prognosis of donor-derived
dengue cases accurately. However, it is plausible that such cases are at greater risk of complications and death, given
the vulnerable conditions observed in the first weeks after organ transplantation, which tend, in general, to worsen the
repercussions of infection in these patients. Therefore, it justified the proposal of a dengue screening routine among
donors and candidates for organ transplants to mitigate its risk of occurrence early after organ transplantation, either
through transmission through organ donation or through failure to recognize active infection in the candidate at the time

of transplant.

LABORATORY DIAGNOSIS OF DENGUE

Laboratory diagnosis of dengue is crucial due to its nonspecific presentation, which requires differentiation from
other conditions, including coronavirus disease 2019 (COVID-19), in some situations. Rapid dengue diagnostic tests
are essential for the most effective and agile approach to diagnosing and managing the disease in vulnerable patients,
including transplant recipients, a group at the highest risk of developing complications (group B of the Ministry of
Health’s Clinical Protocol )®.

Additionally, rapid tests can be used for laboratory screening of dengue fever in asymptomatic candidates and donors (living
and deceased), as the disease can be completely asymptomatic in around 75%. Therefore, there is a risk of viral transmission by
the donor at the time of transplantation or a risk of an unfavorable outcome for the candidate if the transplant is performed at a
time of asymptomatic viremia.

Although viral isolation is the “gold standard” diagnosis, it is not viable in clinical practice. Therefore, in clinical practice,
diagnosis is based on detecting the NS1 virus glycoprotein, detecting antibodies of the IgM and IgG classes and detecting viral
genetic material using the polymerase chain reaction (PCR) technique. ]. NS1 and IgM/IgG are detected using the enzyme-

linked immunosorbent assay (ELISA) technique in a laboratory environment and immunochromatographic method, with
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results available within 2 hours. The diagnostic performance of PCR and NS1 detection is similar but with some differences,
as discussed below.

Currently, numerous laboratory methods to detect NS1, IgM/IgG, and PCR-dengue are approved by the National
Health Surveillance Agency (Anvisa) and are available on the market. However, no rapid molecular diagnostic test for
dengue is available. Therefore, dengue rapid response laboratory tests are only NSI and/or IgM/IgG detection tests by
immunochromatography.

NS1 is detectable in the blood from the 1st day of symptoms and remains detectable for 8 to 9 days after the onset of
symptoms. IgM is positive from the 3rd to 4th day of the onset of symptoms in primary dengue and from the 6th to 7th day
of the onset of symptoms in secondary dengue and remains detectable for approximately 90 days or more extended periods in
secondary dengue.

The sensitivity and specificity of NS1 and IgM tests vary depending on the manufacturer and the characteristics of the virus
and disease. Thus, NS1 was shown to have lower sensitivity in cases of DENV-4 infection compared to infection with other viral
types® and greater sensitivity in cases of uncomplicated infection, cases of primary infection, patients with greater viremia, and
symptomatic patients'®!.

Using a rapid immunochromatography test with simultaneous detection of the NS1 protein and IgM and IgG
antibodies considerably increases the sensitivity and specificity of the test, making its application safer and more
reliable. In a study with 320 confirmed cases of dengue, the NS1/IgM combination identified 90.3% of cases compared
to 50.6% of cases identified by the isolated PCR-DENV test, 71.6% by IgM MAC-ELISA, 62.5 % by NS1, and 68.7% by
immunochromatographic IgM".

Combined NS1/IgM identification may decrease the risk of false-negative results from viremic samples based on NSI testing
alone. In a study on blood bank donors in Puerto Rico from 2010 to 2012, the NSI test identified only 20% of viremic samples
confirmed retrospectively by PCR-DENV®,

Dengue virus (DENV) can also be detected in urine and saliva samples. However, as described by Humaidi et al. 14, the
viral detection capacity in these clinical samples is lower than the capacity in plasma throughout the entire period of disease
evolution. In the study of Andries et al.”®, 401 confirmed PCR-DENYV investigated dengue cases in Singapore; positivity was
85.4% in plasma, 41.6% in urine and 39% in saliva.

TRANSMISSION OF DENGUE BY THE DONOR AND MITIGATION MEASURES

Non-vector transmission of dengue can occur through transfusion of blood components from infected donors (platelets, whole
blood, packed red blood cells, fresh frozen plasma, cryoprecipitate), solid organ transplantation, stem and hematopoietic cell
transplantation and, rarely, nosocomial transmission through contaminated needle sticks'*'¢"".

The potential for transmission through organ transplantation exists as dengue fever evolves with viremia, with the virus
persisting in the tissue after blood bleaching. Additionally, up to 75% of individuals are asymptomatic, allowing asymptomatic
viremic organ donors not to be identified by clinical screening'®.

There are limited descriptions of possible non-vector transmission of dengue through organ transplantation. Table 1 represents

a review of cases in the literature of potential or confirmed dengue transmission through organ transplantation. '*-%.

Table 1. Published cases of probable and confirmed DENV infection in organ transplant recipients.

Antigen, serology

Reference Country Organ/rec.elYer Donor  Symptoms e Classification Outcome  or molecular
characteristics type (D1) symptoms .
testing
Receiver: Receiver:
Liver/male, ; . NS1+and PCR
X . Dé: fever, Classic dengue
Saigal . 38 years old, Alive, son, . . ) . DENV+
1 India . . 6 thrombocytopenia, severe ~ with warning  Alive
etal. cirrhosis due to 19 years old . . Donor:
hepatitis B virus graft dysfunction (AST > signs NS1+ and PCR
3,500 and ALT > 2,500) DENV+
Donor:
D2-3 post Tx: fever,
Liver/male, Alive, thrombocytopenia, elevated . Donor:
. . Classic dengue
Gupta . 40 years old, brother-in- transaminases. . . NS1+ post-Tx
2 India . . without Alive .
etal. cryptogenic law, 29 years Receiver: complications Receiver:
cirrhosis old D3-6: elevation of p NS1+
transaminases; D5: fever;
D7: thrombocytopenia.
Continue...
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Table 1. Continuation...

Antigen, serology

Reference Country Organ/re§elYer Donor Donor/receiver Classification Outcome  or molecular
characteristics type symptoms q
testing
Donor:
Visited the service with
fever and thrombocytopenia
one week before death
(chart review) Donor:
. ' IgG+ and IgM+
Receiver: .
Deceased, (retroactive
. . . D2: fever, Severe dengue .
Rosso . Liver/male, 53  intracranial . . . testing on stored
,,  Colombia thrombocytopenia, with organ Alive
etal. years old hemorrhage, lvmphopenia. anemia dvsfunction blood).
SAH ymphopema, an ’ 4 Receiver:
elevated transaminases,
transient encephalopath 1gG-; IgM+ and
on eheepad OPATy; PCR DENV3+.
liver biopsy with
lymphoplasmacytic,
neutrophilic infiltrate
suggestive of viral disease.
Donor:
Visiting the service with
fever and thrombocytopenia
one week before death
(chart review). Donor:
Receiver: Severe IgG+ and IgM+
Heart/male, Deceased, D3:myalgia, arthralgia, dengue fever (retroactive
Ross;)l Colombia 41 years intracranial fever, lymphopen}a, with organ Alive  festingon stored
etal. old, dilated hemorrhage, thrombocytopenia, dysfunction blood).
cardiomyopathy SAH elevation of transaminases, and Receiver:
bilirubin and alkaline hemorrhage IgG -; IgM+ and
phosphatase; D16: severe PCR DENV3+.
thrombocytopenia, shock
and cardiac tamponade
(hemorrhagic pericardial
effusion).
Donor:
Donor: .
NS1+ (retroactive
No reported symptoms.
. Severe test on stored
Receiver:
. dengue fever blood performed
. D8: fever, vomiting, . . -
Rosso . Kidney/female, = Deceased, . . . . with organ . for the diagnosis
,,  Colombia diarrhea, jaundice, pain A Alive o
etal. 31yearsold  head trauma . AN dysfunction of dengue in this
in the right iliac fossa, o
. and recipient).
thrombocytopenia; .
D15: drained perigraft hemorrhage Receiver:
’ hematoma NS1+and PCR
’ DENV4+
Donor:
NS1+ (retroactive
test on stored
Donor: blood carried
. No reported. symptoms. . dengue out .follow1'ng
Rosso Colombia Kidney/female, Deceased, Receiver: without Alive the diagnosis of
et al.?! 48 years old head trauma D4: fever, anemia; D23: A dengue in the
. . complications .
asymptomatic elevation other recipient).
of transaminases. Receiver:
IgM+; NS1, IgG
and PCR DENV
negative.
Donor:
D2: fever, anemia,
thrombocytopenia; D9:
Liver/male, bleeding g:)zlngle surgical Severe Donor:
64 years old, L dengue with NS1+
. . . Receiver: h .
Kumar India cirrhosis dueto  Alive, son, D4 thrombocytopenia multiple organ Death Receiver:
etal? non-alcoholic 28 years old ’ ytopemia, dysfunction NS1+; PCR
L. elevated transaminases; after
steatohepatitis and and DENV1+, IgG-,
O . D12, he developed upper
hepatitis C virus . . . hemorrhage IgM-.
gastrointestinal bleeding,
endotracheal intubation,
and acute respiratory
distress syndrome.
Continue...
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Table 1. Continuation...

Antigen, serology

Reference Country Organ/re§elYer Donor  Symptoms Donor/receiver Classification Outcome  or molecular
characteristics type (D1) symptoms .
testing
Donor:
Dé: fever, thrombocytopenia,
abdominal pain. It evolves Donor:
with ascites, elevated NS1-; PCR
. . transaminases and Severe DENV1+, IgG+,
Liver/male, Alive, encephalopath dengue with IgM+
Mathew?”  India 58 years old, brother, 9 pha opathy. 5 Death BV
alcoholic cirrhosis 48 years old Receiver: multiple organ Receiver:
D9:abdominal pain, dysfunction NS1+; PCR
thrombocytopenia, and DENV1+, IgG-,
altered sensorium. He IgM-.
developed encephalitis and
kidney and liver dysfunction.
Donor:
No rep(l){r(:ji‘slgr.lptoms. Donor:
Kidney/male, ¥ DO: PCR DENV-;
Deceased, D11:anemia, Severe
. 58 years old, . . IgM+/1gG+
Lecadieu France (La L male, 62 thrombocytopenia, elevated ~ dengue with . .
2 s chronic kidney 11 . . : Alive Receiver:
etal. Réunion) . years old, transaminases, hypotension multiple organ
disease due to . . . DI11: PCR
... . head trauma and abdominal pain. dysfunction
nephrolithiasis . . DENV1+; D30:
Subjected to abdominal wall
. . . IgM+/1gG+.
collection drainage, evolving
into hemorrhagic shock.
Donor:
DO0: PCR DENV-;
IgM+/IgG+
Deceased, Donor: Receiver:
Lecadieu France (La  Kidney/male, male, 62 No reported. symptoms. Class%c dengue ‘ D12: PCR
etal”  Réunion) 61 years old years old, 12 Receiver: without Alive DENV1+
’ with head D12: thrombocytopenia,  complications (sangue)/IgM-/
trauma elevation of transaminases. IgG-; D30: PCR
DENV- (blood)/
PCR DENV+
(urine)/IgM+/Ig+.
Donor: Donor:
. D-10: PCR DENV-+
Isolated fever 10 days
before brain death (eve of D-10:NS1; DO:
Deceased, elective cesarean section) PCR DENV-
Kidney/male, female, 26 o " Classic dengue (blood); D0O: PCR
. 5 She was hospitalized 10 . . .
Sim et al.® Singapore 63 years old, years old, 5 o . without Alive  DENV+ (urine).
. . days later with intracranial o .
IgA nephropathy intracranial hemorrhage and brain death. complications Receiver:
hemorrhage ge an : DO: PCR DENV-/
Receiver:
D5: fever IgG+; D8-14:
thromb(;c to ’enia PCR DENVZ+
ylopenia. (blood).
Donor: Donor:
Isolated fever 10 days D-10: PCR DENV-;
before brain death (eve of D-10: NS1-; DO:
Deceased, elective cesarean section). PCR DENV-
Kidney/male, female, 26 She was hospitalized 10~ Classic dengue (blood); D0O: PCR
Sim et al.*® Singapore 39 years old, years old, - days later with intracranial without Alive  DENV+ (urine).
glomerulonephritis  intracranial hemorrhage and brain death. complications Receiver:
hemorrhage Receiver: DO0: IgG-/IgM-;
Asymptomatic. Mild D9-16: PCR
elevation of AST, with DENV2+ (blood);
normal ALT. D13: IgM+.
Donor: Donor:
No data and no samples for No samples.
testing. Receiver:
Liver/female, Receiver: Severe deneue D8: NS1+/
Jayant . 19 yearsold,  Deceased, no D8: fever, chills, tachycardia . & . IgM+/1gG-;
India . . 8 . with organ Alive
etal® cirrhosis dueto  other data and tachypnea. Mild . the other two
. 1 dysfunction
Wilson’s disease

elevation of transaminases;

organ recipients

D16: hypotension, acute (kidney) from
respiratory distress, shock, the same donor:
ascites. NS1+ e IgM+.

Source: Elaborated by the authors. ALT = alanine aminotransferase; AST = aspartate aminotransferase; D1 = day one; SAH = systemic arterial

hypertension; Tx = transplant.
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Most cases are documented based on the early onset of symptoms in the recipient after transplantation and, in several instances,
the occurrence of dengue fever in more than one recipient from the same donor. However, in most reports, it is impossible
to unequivocally confirm the transmission of dengue by the donor due to the lack of confirmation of viral PCR in the donor
and recipients. Genetic sequencing was carried out in just one case, with 99.9% homology found when comparing the donor
and recipient viruses®. Furthermore, there are cases of possible transmission from donors with negative PCR-DENV in the
blood performed during laboratory screening.?**. These cases could represent false-negative cases or cases of low viremia with
the presence of the virus in organs and tissues. In this way, the combined identification of IgM class antibodies could identify
potentially at-risk donors, mitigating transmission through organ transplantation'®.

Currently, there is no universal recommendation for dengue screening in donors and candidates. The American Association of
Blood Banks (AABB) and the Centers for Disease Control and Prevention (CDC) recommend screening blood components for
dengue in endemic countries. However, this recommendation is not included in the American Society of Transplantation (AST)
organ transplant guidelines. During a dengue outbreak in Colombia, Rosso et al. 21 recommended universal screening of organ
donors using the NS1 antigen. Since November 2016, all blood and organ donors in Singapore have been routinely screened for
DENYV by RT-PCR?*.

Based on the scarce literature and strategies adopted in other countries that have already experienced dengue epidemics with
transmission of the virus through organ transplantation, the Commission on Infection in Transplantation (Comissdo de Infec¢io
em Transplante-COINT) of the Brazilian Transplant Association (Associagdo Brasileira de Transplante-ABTO) suggests screening
of donors and transplant candidates with the combined use of NS1/IgM in blood and criteria for acceptance of the donor and

candidate, according to the flowchart shown in Fig. 1.

Clinical picture Asymptomatic Donor and Recipient (NS1 and IGM screening for both)
of dengue (Donor or .. . . o o
) 1Donor and/or recipient vaccinated against dengue must wait 30 days before transplanting

IgM reagent )

N O N

*IgM+ Deceased
Donor

4 N
N

-

*IgM+ Living Receptor IgM +
Donor
- Team evaluates

Do not accept the donor. case by case.

- Postpone Tx

30 days after the
onset of symptoms
to transplant.

and confirm
dengue, wait at
least 30 days. If the
IgG is not positive,
it could be a false
IgM positive, and
the team decides
whether to proceed
with Tx.

marker of dengue,
but it can be a
false positive.
The Tx team's
assessment follows,
considering the
endemic situation
* and the urgency
of the transplant.

Postpone the transplant - There is no way - The ideal would
until at least 30 days later. - Repeat serology to repeat serology. be to postpone
. . the transplant and
NS1+ in Donor or in 15d . .
.. Isolated positive proceed as with DV
Recipient - Do not - If you test IeM can be a - Repeat serolo
perform Tx. Wait positive for IgG & P sy

in 15 days for a
decision. If you test
positive for IgG and

confirm dengue,

wait at least 30

days. If it is not
IgG positive, it may

be an IgM false
positive, and the
team will decide.

- 2N 2N 2N

Source: Elaborated by the authors.

Figure 1. Dengue laboratory screening and donor and candidate acceptance criteria. Tx = transplant. 'Dengue vaccines use
attenuated viruses. Transplantation should be delayed for 30 days after the last dose. * It is recommended not to accept deceased
donors with negative NS1/positive IgM in cases of donors coming from dengue endemic areas (with > 300 cases/100,000
inhabitants). In other cases, it is recommended not to accept a deceased donor with negative NS1/positive IgM without a history
of symptoms suggestive of dengue in the last 30 days, in which the diagnosis of dengue has not previously been ruled out.

It is not recommended to use IgG to interpret the diagnosis of dengue, as individuals exposed to dengue in the past will
have positive IgG, regardless of the phase of the current acute illness. The isolated presence of IgG in the candidate does not
contraindicate transplantation, and the isolated presence in the donor does not contraindicate acceptance of the organ. However,
the presence of positive IgG together with the other infection markers (IgM and/or NS1) does not change the interpretation

suggested in the flowchart represented in Fig. 1.
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DENGUE FEVER IMMUNIZATION

The Takeda Laboratory dengue vaccine (QDenga®) was recently approved in Brazil. The vaccine protects against the four serotypes
of dengue and is indicated for immunocompetent people with or without previous exposure to dengue in the age group of 4 to
60. It must be administered subcutaneously, at a dosage of 0.5 mL, in a two-dose regimen (0 and 3 months). As it is an attenuated
vaccine, it is contraindicated in immunosuppressed people and pregnant and breastfeeding women. There is no data on use in
people over 60 or safety in patients with chronic medical conditions.?”?*. Vaccinated donor and/or recipient must wait 30 days for
a transplant. This recommendation is based on international recommendations on administering attenuated vaccines in the pre-
and post-transplant period.?*. In 2023, Gould et al.* documented the transmission of the vaccine yellow fever virus to four organ
recipients who received blood products from a donor vaccinated against yellow fever five days before blood donation. All four
presented severe neurological complications secondary to the vaccine virus—two died?'.

There are still no publications on the efficacy and safety of administering the dengue vaccine in the transplant setting.
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