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SUMMARY

Introduction: The incidence of dengue and its complica-
tions increases globally, mainly in areas where it is en-
demic; however, little literature evaluates outcomes in
kidney transplant recipients (KTR). The present analysis
aimed to determine the incidence, signs and symptoms,
and allograft dysfunction in dengue-infected KTR.
Methods: Systematic review of the literature following
PRISMA 2020 indications with studies included until
November 24, 2023.

Results: Of 309 articles found, seven full-text studies
were identified for analysis. 4337 KTRs with 214 den-
gue cases were evaluated. The incidence of dengue was
4.93%, varying between geographic regions. The aver-
age age was 41.50 years, and 61.21% were men. A mor-
tality of 7.01% was reported. The symptoms were fever
83.18%, arthralgia 19.46%, myalgia 43.24% and head-

B INTRODUCTION

engue is a viral disease transmitted mainly
by the Aedes aegypti and Aedes albopictus mos-
quitoes. It occurs worldwide in tropical and sub-
tropical areas and is one of the most common vec-
tor-borne diseases [1]. Dengue virus (DENV) be-
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ache 34.18%. The proportions of febrile dengue, with
warning signs and severe dengue, were 63.55%, 23.83%
and 11.68%, respectively. Transplant dysfunction and
loss occurred in 63.08% and 4.67%, respectively.
Conclusions: Although the global distribution of dengue
in KTR is unknown, there is a variable incidence be-
tween geographical areas and study times in which the
KTR are evaluated. There is a high incidence of febrile
symptomatology and transplant dysfunction consist-
ent with global cohorts for non-KTR and KTR patients,
respectively. Dysfunction is a prevalent event in KTRs
with dengue infection, so correct screening should be
done for donors and transplant candidates.

Keywords: Dengue, kidney, solid organ transplant, inci-
dence.

longs to the Flaviviridae family and comprises
four serotypes: DEN-1, DEN-2, DEN-3 and DEN-
4. Infection with one of these serotypes does not
confer long-lasting immunity. Infection with one
serotype may be more severe if there has been a
previous infection with another serotype [2]. In
2024, it has increased to more than 13 million re-
ported cases in the Americas; however, many in-
fected populations are asymptomatic [3, 4].

Currently, the disease is endemic in several coun-
tries located between Southeast Asia, Africa, the
tropical Americas, the Eastern Mediterranean, the
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Western Pacific and even Africa. An analysis based
on findings from the Global Burden of Diseases,
Injuries and Risk Factors Study 2019 (GBD 2019)
showed how globally, from 1990 to 2019, the inci-
dence of dengue cases, deaths and disability-ad-
justed life years (DALYs) gradually increased [5].
There was the most rapid increase in incidence in
East Asia in all regions (4.57 cases per 100,000 pop,
95%CI:4.31-4.82). Still, in Latin America, the high-
est mortality rates occurred (11.32 deaths per
100,000 pop, 95%CI:9.11-13.58) and age-standard-
ized DALYs (4.13, 95%CI:2.98-5.29) [6].

Vectors transmit DENV; it has stages that range
from mild fever to icterohemorrhagic fever, which,
in many cases, is lethal [7]. However, most cases
are asymptomatic; a meta-analysis of 131,953 cases
showed a prevalence of asymptomatic DENV in-
fections of 65.52% (95% CI: 38.73-92.32) during
outbreaks and 30.78% (95% CI: 21.39-40.16) during
non-outbreak periods [4]. Although the majority
of cases are asymptomatic, mortality increases as
DENYV cases become more severe; a meta-analysis
showed that the main factors associated with mor-
tality in patients with dengue are severe hepatitis
(Odds ratio [OR]=29.22 [95%ClI:3.876-220.314)],
dengue shock syndrome (OR=23.575, 95%CI:3.664-
151.702), mental status alteration (OR=3.76,
95%ClI:1.67-8.42), diabetes mellitus (OR=3.698,
95%CI:1.196-11.433) and higher heart rate
(OR=1.039, 95%CI:1.011-1.067) [8].

Solid organ transplantation is a definitive and
practical therapeutic option for patients with end-
stage organ dysfunction such as liver, kidney, pan-
creas, heart and lung [9]. Renal transplantation
(RT) is the preferred treatment for kidney failure,
as it offers better quality of life and survival com-
pared to dialysis and has also shown significantly
lower mortalities. [10].

Despite the demonstrated benefits of transplanta-
tion, it is not always available in all geographic
areas, it is not accessible to all types of patients,
and some diseases can threaten the success of the
transplanted patient, including diseases caused by
arboviruses, especially in immunosuppressed
hosts living in or travelling to endemic regions
such as tropical or subtropical countries [11]. More
significant immunosuppression may be associated
with dengue [12]. A review in 2018 reported that
according to series and case reports to that date in
transplant patients, more than 95% of transplant
recipients acquired dengue through vector trans-

mission and that although mosquito bites are the
frequent route, in the transplant recipient, there
are other relevant sources of infection such as the
graft itself and blood transfusions [11].

In 2017, the incidence and mortality from severe
dengue were reported to be higher among trans-
planted patients compared with those without re-
nal transplantation [13]. Additionally, there was a
higher number of complications, overall mortality,
and graft dysfunction. However, lack of data in
this group of immunocompromised patients has
not been identified due to a lack of screening and
reporting, especially in low-income countries or
countries with less comprehensive surveillance
systems

The incidence of dengue and its complications is
increasing in many regions where organ trans-
plantation is frequent, mainly in hot or tropical
regions where the disease is endemic [14-16]. De-
scribing and understanding these phenomena is
crucial because they can provide vital information
on how this disease affects this sector of the im-
munocompromised population [16-20].
Recommendations for infection prevention in or-
gan donors and recipients include identification of
disabling organ compromise, treatment of infec-
tions, risk assessment, and implementation of pre-
ventive measures such as vaccination [19-21]. Stan-
dard screening tests usually detect herpesviruses,
HIV, HBV, HCV, syphilis, and Toxoplasma gondii
[21]. However, arboviruses are not usually
screened, which increases risks in endemic regions
[22]. Additionally, the risk of infection in trans-
plant recipients depends on exposures and their
“net immunosuppression status” [23]. Therefore,
research is needed to support this high-risk group’s
clinical decisions and public health policies [24].
This study aimed to conduct a systematic review
describing the incidence of dengue in renal trans-
plant patients and its outcomes in terms of severi-
ty, transplant involvement and mortality [1-54].

H METHODS

Study type

A systematic or integrative review of the updated
medical literature based on the PRISMA 2020 cri-
teria was decided upon to carry out this thesis.
This study aimed to estimate the incidence of den-
gue disease in patients with kidney transplants
[25].
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Databases

Free databases indexed via the Internet were includ-
ed in the search for published literature. To search
for medical literature, MeSH terms were used for
PubMed and EMBASE and DeCS for the other two
databases. Additionally, Google Scholar was used
to complement the search results. The structure of
the search formula is summarised in Table 1.

Search strategy

For this review, the search was carried out in the
databases above with the combination of MesH

Table 1 - Search strategy and results by database.

Database Search equation

((kidney) OR (Renal)) AND
(Dengue) AND ((Transplant) 57
OR (Transplantation))

((kidney) OR (Renal)) AND
(Dengue) AND ((Transplant) 198
OR (Transplantation))

((kidney) OR (Renal)) AND
(Dengue) AND ((Transplant) 2
OR (Transplantation))

((kidney) OR (Renal)) AND
(Dengue) AND ((Transplant) 2
OR (Transplantation))

((kidney) OR (Renal)) AND
(Dengue) AND ((Transplant)

OR (Transplantation)) 50
((Renal) OR (Kidney)) AND
(Dengue) AND (Transplant)

Number of articles found

PubMed

EMBASE

LILACS

Scielo

Google
Scholar

terms: kidney, renal, dengue, transplant, and
transplantation. The DeCS terms were also used:
renal, kidney, dengue, and transplant. A second-
ary search was conducted by reviewing the refer-
ence lists of included articles to identify additional
relevant studies. The search ended on November
24, 2023, without year-range restrictions, includ-
ing all the historically available articles. The lan-
guage of the articles was restricted to articles writ-
ten in English or Spanish. In the search carried out
in Google Scholar, the first fifty relevant articles
were selected. The results of the database are sum-
marised in Table 2.

Inclusion and exclusion criteria

We established our inclusion and exclusion crite-
ria based on all case-control, cohort, and cross-
sectional/ecological studies that reported the inci-
dence of dengue in kidney transplant patients.
Case reports and case series were excluded, as
were clinical trial studies, letters to the editor, re-
views, and abstracts presented at scientific meet-
ings without sufficient data.

Data extraction

In an Excel template, the data were collected un-
der the subheadings: names of the authors, type of
study, city of origin, study period, Number of total
participants (n) and were subsequently subdivid-
ed into those with and without dengue, signs,
symptoms, laboratory data, dengue diagnostic
technique, dengue severity, transplant dysfunc-
tion or loss, days of hospitalisation and death. We

Table 2 - Summary of results. Characteristics of studies on the incidence of dengue infection in patients with

kidney transplants.

Population
Authors Country Goals (Dengue/Non- Results Conclusions
dengue)

Meshram, | India The objective of | Evaluation ofa | Incidence of 11.15% (95%CI; 9.55-12.75) of Strict criteria for detecting

H.S. 2021 this study was | cohort of 278 dengue in KTR patients. Among clinical and dengue and balancing

[35] to report the KTR patients of | laboratory characteristics, retro-orbital pain, immunosuppression and
clinical profile | whom dengue | conjunctival redness, thrombocytopenia on fluid balance in our cohort
and short-and | symptoms were | admission, and absence of arthralgia were could have contributed to
long-term suspected in 59 | significantly associated with dengue the excellent outcome.
outcomes of and the compared to non-dengue cases. No mortality | Long-term follow-up of
dengue among | diagnosis was | was observed in dengue cases. Graft dengue with allograft
kidney confirmed in 31. | dysfunction, acute rejection, and graft loss dysfunction was
transplant were identified in 64.5% (n = 20), 6.4% (n=2), | favourable, with no new
recipients. and 6.4% (n = 2) of dengue cases, respectively. | episodes of rejection or

graft loss.

Continue >>>
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were 13 cases of
dengue among
1917 KTRs
studied.

Population
Authors Country Goals (Denguie/Non- Results Conclusions
dengue)
Fernandes- | Brazil To evaluate the | From January Incidence of 3.29% (95%CI; 2.52-4.06) of The results suggest that in
Charpiot. clinical profile | 2007 to dengue in KTR patients. Most patients KTR with DENV, there was
2019 [32] of 39 patients December 2016, | presented fever, myalgia, general malaise and | an initial physical and
diagnosed with | inahospitalin | headache upon hospital admission. laboratory profile similar to
dengue. Sao Paulo, the Laboratory tests showed leukopenia, that of the general
records of 1,186 | thrombocytopenia, and elevated liver population. However,
KTR outpatients | enzymes. 59% of the KTRs presented dengue | DENV infection in KTR
were reviewed; | with warning signs, 15% had severe dengue, | appears to have an
during this and 2 had fatal outcomes. Acute graft increased risk of graft
period, 60 KTR | dysfunction occurred in 59% (mean nadir dysfunction, severe
had suspected | serum creatinine: 2.9 + 2.6 mg/dL) requiring | dengue, and death.
dengue, and the | dialysis in 4 KTRs. CMV co-infection was
infection was diagnosed in 19% of cases, and patients were
confirmed in 39. | associated with a worse clinical presentation.
Nasim, A. | Pakistan | Study dengue | Study of KTR Incidence of 39.53% (95%CI; 35.14 - 43.93) of | In KTR without life-
2013 [29] in kidney with positive dengue in KTR patients. The median age was | threatening comorbidities,
transplant anti-dengue 28 years; 73.7% were men. Clinical the clinical course of
recipients IgM from presentation included fever in 80.4%, dengue infection is mild,
January 2009 to | gastrointestinal symptoms in 34.3%, with good recovery and
December 2010 | hemorrhagic complications in 8.8%, and preserved renal function.
in Karachi, thrombocytopenia in 95%, which was >15
Pakistan. Of 258 | days in duration in 24%. Fever was seen less
patients with frequently in patients taking high-dose
suspected steroids (>7.5 mg) compared to low-dose
dengue, 102 steroids (<7.5 mg). Febrile dengue occurred in
confirmed cases | 88%, and dengue hemorrhagic fever in 12%.
were found. Of 102 KTR, 68 had graft dysfunction, and
five died. Of the remaining 63 in 54 patients,
creatinine returned to baseline in a mean of
12.6 days. Of 102 patients, 7 (6.9%) died, 6 of
whom had bacteremia with sepsis and 1 had
respiratory failure. None died due to dengue
infection alone.
Pinsai S. Thailand | To investigate | Aretrospective | Incidence of 0.68% (95%CI; 0.49-0.86) of Dengue in KT recipients in
2019 [31] the study of 20 dengue in KTR patients. with a median age of | endemic areas is rare.
epidemiology | years of KTR 39 years (IQR 22-46); 54% were men. Cases Although a transient
and outcomes diagnosed with | occurred at a median onset of 24 months (IQR, | decrease in allograft
of dengue in laboratory- 6-122) after RT. Dengue was diagnosed using | function may occur, overall
KTR ata single | confirmed dengue NS1 antigen (85%), IgM antibodies clinical and allograft
transplant dengue was (38.5%), or RT-PCR (15.4%). Patients were outcomes appear
centre in conducted from | classified as having dengue without warning | favourable.
Bangkok, January 1997 to | signs (30.8%), with warning signs (53.8%) or
Thailand. September severe dengue (15.4%). All patients resolved
2017, according | without complications, except one who
to the 2009 presented hemophagocytic
classification of | lymphohistiocytosis. 10 (76.9%) patients
the World experienced a reduction in GFR with a median
Health of 13.7 ml/min/1.73 m 2 (IQR, 8.3-20.5); eight
Organization (80%) had complete recovery of allograft
(WHO). There | function.

Continue >>>
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recipients, 22
patients with
CKD, and 58
patients with
normal
baseline
kidney
function
(control
group)
admitted with
dengue were
prospectively
studied.

Population
Authors Country Goals (Dengue/Non- Results Conclusions
dengue)
Fernandes | Brazil To present the 11 KTR with Incidence of 2,64% (IC 95%; 2,25-3,04) of In KTR, dengue infection
P, 2017 [33] clinical dengue dengue in KTR patients. Positive IgM for appears to have a clinical
characteristics | infection dengue was found in all patients. The average | presentation and evolution
of kidney confirmed by time between transplant and dengue infection | similar to that observed in
transplant laboratory was 43 months. Fever occurred in all patients. | the general population,
recipients with | testing were 82% of the KTRs had classic dengue, and 18% | without long-term damage
dengue and its | retrospectively | had dengue hemorrhagic fever. All cases had a | to the patient or the graft.
impact on graft | evaluated satisfactory evolution with complete recovery
function. between of symptoms. Time to symptom resolution
January 2007 ranged from 2 to 20 days, with an average of 9
and July 2012 days. An increase in creatinine after infection
at the Kidney was observed in 3 KTRs (27.2%) with no
Transplant clinical impact on renal graft function.
Center of the
Walter
Cantidio
University
Hospital of the
Federal
University of
Ceara.
Arun India To compare the | This was an Incidence of 11.76% (95%CIL; 10.97-12.56) of The clinical characteristics
Thomas E. clinical course | observational dengue in KTR patients. The leukocyte count | of dengue were different in
2018 [34] of dengueand | study at the time of infection was lower in the KTR | KTR and patients with
its impact on conducted [P < 0.001]. KTRs took longer to normalise CKD. Severe worsening of
kidney function | from May 1to | platelet counts [P < 0.001]. All 22 patients with | renal function was common
in kidney July 31, 2017, CKD and 11 of 12 KTR had worsening renal in CKD patients, while the
transplant in a tertiary function, while only 17 of 58 patients in the worsening of renal function
recipients, care centre in control group had worsening [P < 0.001]. in KTR was less severe and
patients with South India. Sixteen patients with CKD, one KTR versus no | transient.
chronic kidney | During the patients in the control group, required
disease, and study period, hemodialysis [P < 0.001].
patients with a significant
normal baseline | dengue
kidney epidemic
function. occurred.
Twelve
kidney
transplant

Continue >>>
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Population
Authors Country Goals (Dengue/Non- Results Conclusions
dengue)
By Axe.L | France | To describe Retrospective Incidence of 3.33% (95%CI; 2.73-3.93) of The long-term
2023 [36] viral observational dengue in KTR patients. Within this cohort, 6 | consequences of this
transmission study. KTR experienced dengue infections shortly prolonged viruria on renal
through kidney | An evaluation | after transplant. In particular, 4 recipients function remain unknown
allograft using | of 180 KTRs contracted dengue infections from 2 different | and require investigation
genotyping was carried out | donors (D), where D1 transmitted the infection | through large-scale
analysis of since the toR1.1and R1.2 and D2 to R2.1 and R2.2. population-based studies in
donor and beginning of Most patients presented leukopenia, endemic regions. As
recipient the dengue thrombocytopenia, and liver enzyme dengue infection continues
samples. Also, | epidemic 2018. | alterations. No deaths were recorded. The to emerge as a global health
report the risk average duration of post-transplant follow-up | problem, especially among
of dengue was 615 days, ranging between 451 and 918 immunocompromised
infection in days. patients, the potential role
kidney of the kidney as a viral
transplant reservoir and the risk of
recipients transmission through
kidney allografts pose
ongoing and evolving
challenges for the dengue
community.

reviewed the titles and abstracts of the literature
identified. All duplicate articles and literature not
meeting the inclusion criteria were excluded. An
expert evaluated abstracts considered potentially
eligible for inclusion.

Assessment of risk of bias of individual studies

All studies were assessed for quality and bias in
data analysis using an adapted version of the Risk
of Bias Tool for Prevalence Studies developed by
Hoy et al. [26]. This tool includes ten parameters
that assess measurement, selection, and analysis
bias. Each parameter is evaluated as high or low,
and indeterminate was considered a high risk of
bias. Bias was graded according to the number of
high-risk bias parameters per study: low (<2), me-
dium (3-4), and high (25) [27]. This tool shows
high inter-rater agreement when judging each
item’s bias risk. In addition, the methodological
quality criteria were used according to the manual
strategies to rate the quality of the evidence and
the strength of the recommendations using the
GRADE approach [28].

Quality assessment using the GRADE tool found
that all studies were of low quality as they were
retrospective cohort studies carried out indepen-
dently in different centres. Of the seven included
studies, 4 (57.1%) were rated as having a low risk

of bias, two as moderate (28.6%) and one as high
(14.3%). High risk of bias ratings was most com-
mon for item 1 (representativeness), item 2 (target
population), and item 6 (Case definition). The de-
tailed results of the quality assessment of the sev-
en studies are presented in Table 3. A funnel and
Egger’s test assessed publication bias [29].

Summary of the evidence

Data from all eligible articles were extracted using
Microsoft Excel software tools version (2021 Mi-
crosoft 365, Microsoft Corporation®, USA). The
incidence of dengue was calculated for each study
using the number of cases reported in the sample
as the numerator, divided by the total sample size
as the denominator. All rates were calculated as
the rate of dengue cases per 100 people, and the
total sample is the sum of cases of kidney trans-
plant patients with dengue and without dengue.
To analyse the relevance or not of meta-analysis
after carrying out the systematic review, a random
effects model was used to add individual effect
sizes and create a pooled incidence of DENV in TR
when evaluating the heterogeneity between the
studies using the statistical I?, heterogeneity be-
tween studies >75% was found, which is interpret-
ed as high heterogeneity [30]. Given the above, it
was not considered pertinent to perform a meta-
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Table 3 - Assessment of risk of bias using an adapted version of the Risk of Bias Tool for Prevalence Studies.

Authors Study i 2, B 4. b 6. 7 8. o8 10. Bias
design | Repre- Repre- | Random | Nonre- |  They Case | Validity | Same | Prevalence | Appro- assess-
sentative | sentative | selection | sponse | collected | defini- | and reli- |  data period priate | ment clas-
popula- | sampling OR bias data tion | ability of | collection numera- | sification
tion | frame of the | census directly the meas- | mode tors and
target pop- from the urement denomina-
ulation subjects instru- tors
ment
Meshram, Retro- Undeter-
H.S.2021 | spective | High mined Low | THAT | Low High Low Low Low Low | Moderate
[35] cohort
Fernandes- | Retro- Undeter-
Charpiot. | spective | Low mined Low | THAT Low Low Low Low Low Low Low
2019 [32] cohort
. Retro-
%is;r[gg? spective | High U;if;zr' Low | THAT | Low | High | Low | Low | High | High | High
cohort
] Retro-
12)5?;&[1351'] spective | Low U;(iirifir- Low | THAT Low Low Low Low Low Low Low
cohort
Retro-
lﬁe;g?;?;!;] spective | Low U;(iirifir- Low | THAT | Low High Low Low Low Low Low
! cohort
Arun Pro- Undeter-
Thomas E. | spective | High mined Low | THAT Low High Low Low Low Low | Moderate
2018 [34] cohort
By Axe. L Retro- Undeter-
28’23 [3.6] spective | High mined Low THAT Low Low Low Low Low Low Low
cohort

analysis. All analyses were performed using the
Stata statistical package, version 17.0.

B RESULTS

The systematic literature search yielded 309 stud-
ies (Figure 1). After removing duplicates, 247 stud-
ies remained. Regarding selecting titles and ab-
stracts to determine their relevance, 240 studies
were excluded, giving seven full texts evaluated in
the systematic review. Regarding potential bias
publication, the shape of the funnel plot did not
reveal apparent asymmetry except for one study
with the highest incidence (Figure 2).

Most studies were conducted in Asia, India (n=2),
Pakistan (n=1), and Thailand (n=1) followed by
Brazil (n=2), and finally, a study was conducted in
France. All included studies had designs such as
retrospective cohort studies that included popula-
tions of both sexes and only an adult population

after kidney transplantation. A total of 4337 KTR
patients were evaluated across the studies, with
214 KTR cases with dengue infection. The inci-
dence of dengue infection was 4.93% (95%CI:4.53-
5.53) and this varied between 0.68% (95%CI:0.07-
1.29) in the study by Pinsai S. and collaborators up
to 39.53% (95%Cl; 35.14-43.93) for the study by
Nasim A. and collaborators which was carried out
in a hyperendemic period of dengue in Pakistan
[29,31]. Atotal of 15 deaths were reported through-
out the studies for a proportion of 7.01%
(95%CI:3.67%-10.34%) based on the 214 KTR pa-
tients with dengue analysed.

The average age of the patients throughout the
studies was 41.50 years (95%Cl; 40.20-42.80). The
majority of patients in the included studies were
men with an overall proportion of 61.21%
(95%Cl:54.85-67.58), however, for the Fernandes-
Charpiot studies, Fernandes P and Thomas E [32-
34]. The proportion of KTR women with dengue
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was 56.41% (95%CI; 41.11-71.72), 63.64% (95%CI;
35.59-91.69) and 91.67% (95%CI; 76.98-100.0) re-
spectively. The results of NS1, IgM and PCR for
identification of DENV infection were positive in
23.36% (95%CI:17.84-28.89), 78.50% (95%CI1:73.14-
83.87) and 11.68% (95%CI:7.49-15.88). An over-
view of the included studies on the incidence of
dengue in kidney transplant patients is provided
in Table 2. Table 4 summarises the main clinical
findings of dengue among KTR.

Dengue was classified by severity for all cohorts;
incidences of febrile dengue, dengue with warning
signs and severe dengue of 63.55% (95%CI:57.26-
69.84), 23.83% were found (95%CI:18.27-29.40) and
11.68% (95%C1:7.49-15.88), respectively, the highest
proportions of febrile dengue and severe dengue
occurred in the cohort reported by Nasim A with
88.24% (95%CI:83.37-93.10) and 11.76% (95%CI:6.90-
16.63) respectively; The remaining 1.4% (n=3) of
patients were classified as dengue with an asymp-
tomatic course despite their identification with
IgM-DENV [36].

Transplant dysfunction was evaluated in all stud-
ies; this finding occurred in 63.08% (95%CI:56.78-
69.39), and a proportion of allograft loss was found
in 4.67% (95%ClI:1.92%-7.43%). The highest pro-
portions of transplant dysfunction were presented
in the Pinsai S cohorts and Thomas E with inci-
dence of dysfunction of 76.92% (95%CI:54.10-
99.75) and 83.33% (95%C1:63.53-100.0) respective-
ly [31,34].

The presentation of thrombocytopenia was evalu-
ated in all studies; however, for Thomas E, only
the mean values of the platelet count are reported
in general, thrombocytopenia had a proportion of
87.13% (95%Cl:82.62%-91.64%), with the highest

Table 4 - Main clinical findings among KTR with dengue.

Finding Studies (n) % 95%ClI
Fever 7 83.18 78.29-88.06
Arthralgia 4 19.46 13.90-25.02
Myalgia 4 43.24 36.29-50.20
Headache 5] 34.18 27.71-40.66
Soinetnd |4 | 2n [ wmms
Skin manifestations 4 8.15 4.40-11.90
i?r‘l‘l‘f’;;zaf;s 7 11.68 | 7.49-15.88

incidences being those reported in Meshram’s
studies [34]. H.S (35) y Nasim A (29) with propor-
tions of 93.55% (95%CI:85.40-100.0) and 95.10%
(95%CI:91.76-98.43) respectively. Leukopenia was
reported in 5 studies, finding a general proportion
of 65.82% (95%C1:59.34%-72.29%) with an average
value of the leukocyte count of 3143.8
(95%CI:2981.0-3306.6), the highest incidence of
leukopenia was reported by Nasim A with 70.59%
(95%CI:63.71-77.46) [29,31-33,35].

Mean creatinine values were reported in 4 studies
with a mean baseline creatinine of 1.43 mg/dL SD
0.22 (95%CI:1.40-1.46) and creatinine during the na-
dir of infection of 2.24 mg/dL SD 0.48 (95%Cl:2.17-
2.31) [29,31-33]. Elevation of liver enzymes was re-
ported in 5 studies with a proportion of 45.0%
(95%C1:35.37-54.63) [31-33,35,36]. Only three stud-
ies reported coinfection with CMV in a total of
28.49% (95%Cl:22.09-34.89) of the KTRs, with the
highest proportion reported by Nasim A of 37.25%
(95%CI:29.09-34.89) [29,32,35]. 96-44.55) of the KTRs
included with DENV in their cohort. Throughout
the reports, only 2.34% (95%CI:0.36-4.31) of KTRs
with DENV infection required dialysis.

The study with the highest cut-off within the pres-
ent analysis was conducted by Pinsai et al. [31];
this study describes that dengue in RT recipients
in endemic areas is rare. Although a transient de-
crease in allograft function may occur, overall
clinical and allograft outcomes appear favorable.
However, we know that in other retrospective tri-
als, an increase in hospital stay and use of medical
supplies for diagnosis and treatment can be identi-
fied in this group of patients with unique charac-
teristics [33,35].

On the other hand, when dividing by graphs, it
was identified that in areas such as Southeast Asia,
where there is the highest incidence of dengue, pa-
tients with kidney transplants are mainly associ-
ated with the presence of studies carried out in
endemic peaks [29]. Alerts are raised at an epide-
miological level about these data identified in dif-
ferent areas of the world, but mainly Asia, which
is a potential source of study and characterization
of risk factors for the spread of dengue in this
group of patients.

B DISCUSSION

A total of 4337 patients were evaluated through-
out the studies, with 214 dengue cases. The inci-
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dence of dengue infection was 4.93% (95%CI:4.53-
5.53), which varied between 0.68% and 39.53%
throughout the KTRs.

The incidence of symptomatic dengue was 4.93%
in transplant patients, showing a higher incidence
than in the general population. For example, in the
Americas, the average incidence in 2024 was 1.29%
(1,289.31 cases per 100,000 inhabitants), and even
higher than in the subregion with the highest inci-
dence in the Americas, the Southern Cone, where
it was 3.78% (3,779.5 cases per 100,000 inhabit-
ants). When grouping data according to severity,
the incidence of severe dengue was 11.68%, which
was also higher than in the general population.
Finally, the average incidence of severe dengue in
2024 was 0.17%, compared to the country in the
Americas with the highest severe dengue inci-
dence. Compared to Puerto Rico, reporting 5.27%
in 2024, such incidence among the KTR popula-
tion remains considerably higher (https://www3.
paho.org/data/index.php/en/mnu-topics/
indicadores-dengue-en/dengue-regional-en/
317-reg-dengue-lethality-en.html).

This higher incidence could partly be explained by
geographic variations and the fact that transplant
patients receive more comprehensive care and un-
dergo more active infection screening than the
general population. This explanation might also
apply to transplant dysfunction, which in our
study occurred in 63.08% (95%CI: 56.78-69.39),
with a proportion of allograft loss found to be
4.67% (95%CI: 1.92%-7.43%).

On the other hand, the data presented show an
overall mortality (case fatality rate, CFR) of 7.01%
(95%CI: 3.67%-10.34%). The CFR in the Americas
for dengue in the general population, in 2024, was
0.063%. The CFR among KTR patients is higher
than the highest CFR of the Americas, in the Latin
Caribbean, which is just 0.112% among the general
population.

In dengue infection, a recent meta-analysis found
a mean mortality rate of 5.13% (95%CI:0.01%-
38.68%) with factors such as dengue syndrome,
dengue shock (OR=23.575, 95%Cl:3.664-151.702),
altered mental status (OR=3.76, 95%CI:1.67-8.42)
and diabetes mellitus (OR=3.698, 95%CI:1.196-
11.433), factors associated with mortality [38]. A
study with patients with TR from 1980 to 2018 that
covered 23,210 KTR recorded 4,765 (20.53%)
deaths with functional graft were reported [39].
The data presented throughout the literature show

lower mortality rates than those presented in this
review in patients with non-KTR dengue and
higher in KTR patients, which could explain the
midpoint of the proportion reported by our analy-
sis, which includes KTR patients infected by den-
gue; it is worth highlighting that throughout the
studies gathered in this analysis, the deaths in
KTR patients infected by DENV in most cases
were accompanied by another complication or
coinfection that caused death; therefore, the low
mortality compared to cohorts of KTR patients
may not only be associated with underestimation
of cases but also with the lack of timely identifica-
tion in the donor and the DENYV patient.

The average age of the patients throughout the
studies was 41.50 years (95%CI1:40.20-42.80), with
61.21% being men (95%C1:54.85-67.58) of the cas-
es. By focusing on the TR field, the data compared
to global studies reveal that the majority of trans-
plants are performed in adult men under the age
of 60, cohort studies in 2016 with 1,946 KTR with
95.5% <60 years and 67.3% and a study in 2023
with 45,912 KTR with a mean (SD) age of 54.3
(13.2) and 60.9% men corroborate the data found
in these cohorts [40, 41]. On the other hand, the
age range and gender of infection in dengue place
the infection in young female patients. A multi-
center prospective cohort study in Brazil found
that 49.1% of dengue cases are between 18 and 49
years old, and 60.4% are women [42]. The data
found by this cohort urges the search for screening
and prevention measures for dengue infection in
KTR and donors at young ages, given that they are
the most seroprevalent groups.

The clinical presentation of dengue among KTR is
similar to those with infection among the general
population, with fever, arthralgia, myalgia, and
headache, among others. In the meta-analysis
published in 2017, the KTR patients with dengue
infection evaluated found proportions of fever of
91.3%, myalgia at 95.5%, arthralgia at 25% in addi-
tion to proportions of new hemorrhagic complica-
tions at 34.8%, headache at 91.3%, diarrhoea 15.3%,
pleural effusion 84.6% and ascites 38.5% [13]. The
data presented by the current analysis demon-
strate a high prevalence of febrile events, arthral-
gia, and consistent headache in patients with TR
and those without TR, indicating that the diagnos-
tic suspicion based on clinical symptoms could be
the same in patients with and without TR.

On the other hand, the proportions of febrile den-
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gue, dengue with warning signs, and severe den-
gue were 63.55% (95%CI:57.26-69.84), 23.83%
(95%CI:18.27-29 .40) and 11.68% (95%CI:7.49-
15.88) respectively. Retrospective cohort studies in
non-KTR patients found proportions of non-se-
vere dengue between 65% and 74.3% and severe
dengue between 24.7% and 35% (43,44). These re-
sults reflect similar rates for non-severe dengue
but lower rates for severe dengue in our study.
These data could indicate a lower pathogenicity
mediated by a deficient immune response from
immunosuppressive medications. A recent review
that addresses the issue of sick viral ages in im-
munocompromised patients postulates that im-
munocompromised patients receiving biologic
medications are not at increased risk of viral dis-
ease severity and suggests that reduced immune
reactivity may contribute to dampening the patho-
genic mechanisms induced by cytokine storm in
viral and arboviral diseases [18]. However, this
hypothesis arises from the efficacy of immunosup-
pressive treatment proven in several randomised
controlled trials to benefit survival in non-immu-
nocompromised patients with SARS-CoV-2 infec-
tion. More studies are needed to define the dis-
ease’s behaviour in these groups, including den-
gue in immunocompromised patients and dengue
in KTR patients.

Immunosuppression in transplanted patients with
dengue can worsen the infection’s course, increas-
ing the risk of severe disease due to impaired im-
mune response. Dengue’s thrombocytopenia and
vascular permeability can compound transplant-
related complications. A clinical pathway includes
closely monitoring platelet levels, liver function,
and signs of organ rejection. Temporarily reducing
or adjusting immunosuppressive drugs, particu-
larly antimetabolites, may be considered under
expert guidance to balance infection control and
rejection prevention. Supportive care, hydration,
and timely management of complications are es-
sential. Collaboration between transplant special-
ists and infectious disease experts is critical to op-
timise outcomes while minimising risks associat-
ed with dengue and graft rejection [53].
Transplant dysfunction occurred in 63.08%
(95%Cl:56.78-69.39), and a proportion of allograft
loss was found in 4.67% (95%CI:1.92%-7.43%)
throughout the KTR analyses with DENV infec-
tion. As previously presented, the role of arboviral
infections in KTR is not fully understood; howev-

er, viral infections have a clinical impact on the
outcomes of KTR patients. A study published in
2019 found that CMV and HCV viral infections are
associated with complications as well as graft fail-
ure in kidney transplant recipients [45].

Viral infections have previously been found to be
associated with kidney transplant complications
and graft rejection. It is known that the incidence
of CMV infection is high among KTRs and is con-
sidered responsible for the deterioration of graft
function. kidney and graft failure, mainly respon-
sible for the high rates of post-kidney transplant
morbidity and mortality (46); it is also notable that
in the analysis of 3 of the studies, an incidence of
up to 28.49% (95%Cl:22.09-34.89) in KTR patients
infected by DENV was reported. The results ob-
tained in different studies throughout the litera-
ture could help guide the view on viral diseases
and their role in the outcomes of patients with
solid organ transplants. In the case of dengue, we
can observe an essential impact on the loss of the
graft function reported in our study. However,
complete graft loss had a low incidence.

The overall proportions of thrombocytopenia, leu-
kopenia and liver enzyme alteration were 87.13%,
65.82%, and 45.0%, respectively, similar to dengue
among the general population. In a study, signifi-
cant laboratory alterations were found, including
thrombocytopenia (87.0%), leukopenia (51.7%)
and abnormalities in liver function tests (69.0%)
were identified as the clinical alterations most
commonly presented by KTRs with dengue [13]. A
retrospective cohort study carried out in patients
with non-KTR dengue in 2016 found that not only
is thrombocytopenia common in patients with
dengue, but it has a direct correlation with the
complications and duration of hospitalisation
(p<0.001) [47]. On the other hand, a retrospective
study determined statistically that the higher the
percentage of lymphocytes, the faster the recovery
from dengue and the shorter the hospital stay [48].
The data presented by the previous review and the
present one tend to have similar proportions in
terms of laboratory values throughout the includ-
ed studies; however, the relevant point of these
data is complemented by the findings throughout
the literature where it is observed how the platelet
and lymphocyte count could predict results on
hospitalisation and survival of patients infected
by DENYV, even so, prospective cohort studies of a
more significant number of patients and with a
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longer follow-up which include KTR patients are
necessary to determine the effect of these cell
counts on this population.

Dengue is presented as a risk factor for the dete-
rioration of kidney function in healthy patients;
however, its effect on the kidney function of im-
munocompromised patients is unknown. A meta-
analysis published in 2023 found that the pooled
incidence of ARIin patients with dengue was 8.0%
(95%CI:6%-11%), with a high heterogeneity be-
tween the studies. This study revealed a high inci-
dence of ARF in dengue patients, underscoring
the need for regular kidney examinations to detect
ARF early and reduce the risk of hospitalisation
[49]. For our review, the average creatinine values
were 1.43 mg/dL at baseline, SD 0.22 (95%ClI:1.40-
1.46) and creatinine during the nadir of infection
was 2.24 mg/dL, SD 0.48 (95%Cl1:2.17-2.31). Data
from cohorts included in this analysis reveal an
essential change in renal function in DENV-infect-
ed KTR patients, which is directly related to the
data above on transplant dysfunction and also has
an impact on survival and survival rates. hospi-
talisation in KTR patients. These two results force
us to reevaluate the need for timely screening for
dengue in donors, mainly in endemic areas, and
an active search for infection when symptoms are
suspected.

The main strength of the present study is the abil-
ity to select the most up-to-date literature and
studies of better methodological quality compared
to previous reviews, as well as a more significant
number of patients undergoing kidney transplan-
tation with a discrete incidence of KTR patients
with dengue infection in areas endemic. The
weaknesses of the present study are mainly those
associated with its nature, such as the moderate
quality studies included for the analysis given its
observational nature, as well as the inability to
make specific risk estimates on relevant clinical
outcomes as it is not possible. Given the high het-
erogeneity among the included studies, the com-
parison through a meta-analysis with another
group of studies was not possible.

Finally, given the availability of Dengue vaccina-
tion, this offers significant benefits for patients on
transplantation waiting lists and post-transplanta-
tion by reducing dengue infection risk and sever-
ity, especially in endemic areas. Pre-transplant
patients benefit from vaccination to prevent de-
lays caused by infections, but vaccination should

occur before transplantation for optimal immune
response. Post-transplant patients on immuno-
suppressants face reduced vaccine efficacy and
heightened risks if seronegative. Serostatus testing
is crucial, as vaccines like Dengvaxia® (Sanofi) are
recommended only for seropositive individuals;
or new vaccines, such as Qdenga® (Takeda),
which can be used regardless of serostatus. Vacci-
nation should align with broader prevention strat-
egies, including vector control and patient educa-
tion. Research is needed to ensure vaccine safety
and efficacy in immunocompromised populations
and to develop vaccines suitable for both seropos-
itive and seronegative patients. Careful assess-
ment and follow-up are essential [54].

B CONCLUSIONS

Tropical diseases in renal transplant patients pose
a clinical challenge [50]. The incidence of dengue
varies according to geographic area, time of year,
and patient-specific factors [51]. This analysis doc-
umented similar rates of non-severe dengue but
lower rates of severe dengue in KTR patients than
in non-KTR patients and further demonstrated a
high incidence of febrile episodes, arthralgias, and
headaches in both KTR and non-KTR patients, in-
dicating that the diagnostic suspicion based on
clinical findings may be the same in KTR and non-
KTR patients. On the other hand, renal dysfunc-
tion is a prevalent event in KTR with DENV infec-
tion. All this argues that screening for DENV in-
fection would be justified in donors and transplant
candidates in endemic regions to avoid possible
complications or even graft loss.
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