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Review ArTicLe

Common arboviruses and the kidney: a review

Arboviroses comuns e o rim: uma revisao

ABSTRACT

Arboviruses are endemic in several
countries and represent a worrying
public health problem. The most
important of these diseases is dengue
fever, whose numbers continue to rise
and have reached millions of annual
cases in Brazil since the last decade.
Other arboviruses of public health
concern are chikungunya and Zika, both
of which have caused recent epidemics,
and yellow fever, which has also caused
epidemic outbreaks in our country. Like
most infectious diseases, arboviruses
have the potential to affect the kidneys
through several mechanisms. These
include the direct action of the viruses,
systemic inflammation, hemorrhagic
phenomena and other complications,
in addition to the toxicity of the drugs
used in treatment. In this review article,
the epidemiological aspects of the
main arboviruses in Brazil and other
countries where these diseases are
endemic, clinical aspects and the main
laboratory changes found, including
changes in renal function, are addressed.
It also describes how arboviruses
behave in kidney transplant patients.
The pathophysiological mechanisms
of kidney injury associated with
arboviruses are described and finally
the recommended treatment for each
disease and recommendations for kidney
support in this context are given.

Keywords: Arboviruses; Dengue;
Chikungunya Virus; Zika Virus; Kidney;
Prognosis.

Resumo

As arboviroses sao endémicas em varios
paises e representam um preocupante
problema de sadde publica. A mais
importante delas é a dengue, que teve um
aumento progressivo do nimero de casos,
atingindo a marca dos milhoes de casos
anuais no Brasil desde a ultima década.
Outras arboviroses de importancia para a
saude publica incluem a chikungunya e a
Zika, ambas causas de epidemias recentes, e
a Febre Amarela, que também tem causado
surtos epidémicos em nosso pais. Assim
como a maioria das doencas infecciosas, as
arboviroses tém o potencial de acometer os
rins, por meio de diversos mecanismos que
levam a injdria renal, incluindo ac¢do direta
dos virus, inflamac3o sistémica, fenomenos
hemorragicos e outras complicacoes, além
da toxicidade de drogas utilizadas no
tratamento. Neste artigo de revisdo, serdo
abordados os aspectos epidemioldgicos das
principais arboviroses no Brasil e em outros
paises onde estas doencgas sio endémicas,
os aspectos clinicos e as principais
alteracdes  laboratoriais  encontradas,
incluindo as altera¢des na fungdo renal.
Como as arboviroses se comportam nos
pacientes transplantados renais também
serd descrito. Serdo também descritos os
mecanismos fisiopatologicos da injdria
renal associada as arboviroses e, por fim,
o tratamento recomendado para cada
doenga e as recomendagdes para o suporte
renal neste contexto.

Descritores: Arbovirus; Dengue;
Virus Chikungunya; Zika Virus; Rim;
Prognostico.
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Arboviruses and the kidneys

CHIKUNGUNYA

Chikungunya (CHIKV) is an Alphavirus from
the Togaviridae family that is transmitted by
mosquitoes (Aedes aegypti and Aedes albopictus).
“Chikungunya” means “those who bend”, and is an
African expression that refers to the movement that
patients with joint pain make. The disease can be mild
and cause no complications, but the major problem is
the development of chronic arthritis, which can last
for several months or even years'=.

History AND EPIDEMIOLOGY

Chikungunya causes a significant number of cases
each year and frequent outbreaks worldwide?. The
first report was in 1952, and since then more than
a hundred countries have recorded CHIKV infection,
from Africa to Asia, from Oceania to the Americas,
and recently Europe has also been affected by
arboviruses. In 2004, the virus was detected in Kenya
and then spread to the Indian Ocean islands, where it
caused a severe epidemic*.

An important step in establishing transmission
was that the virus reached the urban cycle through
the two anthropophilic mosquitoes of the genus
Aedes, after millions of cases were reported
worldwide, until it had fully adapted to this new
environment and is now a real threat’>%¢. In Europe,
chikungunya causes only a few cases with limited
transmission, after a case originating in other parts
of the world’.

The first report of chikungunya in the Americas
was in 2013, during the outbreak in Saint Martin in
the Caribbean. This was followed by an epidemic in
South America, affecting more than 50 countries and
subsequently causing around 1 million infections®®.
The disease causes severe disability, with an estimated
loss of disability-adjusted life years (DALY) of more
than 40 per 100,000 inhabitants in Colombia®.

Chikungunya was first detected in Brazil in 2014
in the states of Bahia and Amapa. An epidemiological
study indicated an incidence rate, mortality rate, and
case fatality rate of 114.70 and 87.59 per 100,000
inhabitants, 0.15 and 0.12 per 100,000, and 0.13%
and 0.14% for 2016 and 2017 respectively. Most
cases affected young women with mean age 20-49
years, people with brown skin, and residents of urban
areas®.

Adaptation to new vectors and their spread to
temperate climates, associated with disorganized
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urban sprawl and high human density, has increased
the incidence of Chikungunya infection.

Concerns have therefore been raised regarding the
occurrence of chikungunya in high-income countries,
where outbreaks have been reported in Italy and
France in the last decade’. Several modeling studies
predict that climate change can cause exposure to
arbovirosis as vectors spread to other regions outside
the tropical zone of the globe, and that it may also
lead to a high economic burden since chikungunya
can cause debilitating disease® .

CuinicaL MANIFESTATIONS

CHIKYV has a tropism for different human cell types.
The virus replicates within 8 hours and circulates
in the lymphatic vessels and bloodstream, with
the possibility of reaching different infection sites.
Joints and muscles are important targets for the
chikungunya virus in humans. It causes a severe
inflammatory reaction affecting various organs, with
severe complications in the central and peripheral
nervous system, heart, lungs, liver, vascular system
and kidneys!?13,

The infection is characterized by an acute, post-
acute and chronic phase. The clinical presentation can
be mild, with few symptoms and no complications,
or may develop with severe manifestations, including
neurological syndromes and chronic joint disease'®.

AcuTe DISEASE

The acute stage lasts approximately one week. The
incubation period lasts 3 to 7 days. This is usually
followed by fever, chills, a maculopapular rash, which
usually appears after 3 to 4 days of infection, and
joint pain. At the same time as the peak of viremia,
the fever is high (>39°C) and lasts for more than a
week. Defervescence may occur after 4-5 days'®!'>16,
The debilitating joint pain starts in 2-5 days after
the fever, and manifests as arthritis or polyarthralgia,
which is wusually bilateral and symmetrical,
preferentially affecting the hands, wrists, shoulders,
knees, ankles, and feet. The majority of patients
recover, but chronic joint pain can occur, leading to
severe disability®.
Although rare,

ranging from encephalopathy to acute disseminated

neurological manifestations,
encephalomyelitis, are worrying symptoms that can
occur in the acute phase. Guillain-Barré syndrome
was described in the 2006 outbreak on Reunion

Island!”-8,



A chikungunya infection wusually shows a
high viremia, which is higher than with the other
arboviruses. Thrombocytopenia is less pronounced
than in dengue, and hemorrhagic complications are
rare. Lymphopenia is the most common laboratory
finding, with lymphocyte counts below 1,000
cellssmm?. A mild increase in hepatic enzymes
can occur. Hypocalcemia has been reported, the

mechanisms of which are not precisely known'%1¢,

PosTt-AcuTte AND CHRONIC PHASE

The chronic phase can last several months and even
years'. The post-acute phase, in which symptoms
persist after 14 days, is observed in 75% of cases.
Approximately 30 to 40% of patients develop chronic
arthritis6. The chronic form of chikungunya infection
is considered when the clinical manifestations persist
for more than 3 months. Age >40 years, female sex,
and increased viral load during the acute phase are
considered risk factors for chronic joint disease in
chikungunya®®.

There is evidence of a direct viral effect in
chikungunya-associated joint disease, once viral
genetic material is found in synovial biopsies, and
synovial macrophages are potential reservoirs for
CHIKV™,

The pathophysiology of chronic chikungunya
infection is not completely understood. Immunological
phenomena are thought to be more relevant than the
direct effects of the virus, which occur in CHIKV
patients in the form of an abnormal immune response.
Those with chronic joint disease have higher IL-6
levels, as well as IL-7 and an abnormal RANKL to
osteoprotegerin ratio, which is associated with bone
disease and then contributes to the joint disease
observed in chikungunya®.

KipNEY INVOLVEMENT

Kidney complications in chikungunya varies and
needs to be better investigated.

PaTHOLOGY

The most common histopathological finding in
chikungunya-associated kidney injury is acute
interstitial nephritis associated with acute tubular
necrosis, mononuclear infiltrate,  glomerular
congestion, and nephrosclerosis. In the acute phase
of the disease, viral antigens have been detected by
immunofluorescence in kidney tissue, specifically in

tubular cells, but there is no evidence of persistence

Arboviruses and the kidneys

in the chronic phase. In a study of 5 cases with
CHIKV-associated kidney lesions, two predominant
types were found in kidney biopsies: acute interstitial
nephritis and acute tubular injury?.

A study in Brazil analyzing patients with
biopsy-proven kidney injury established that the
most frequent diagnoses were focal and segmental
associated

glomerulosclerosis and most were

with autoimmune phenomena, suggesting that
chikungunya is a trigger for auto-immunity?'.

A study analyzing 13 fatal chikungunya cases
from Colombia found that 11 cases had acute
interstitial nephritis, 10 cases had congestion
and glomerular edema, 5 cases had acute tubular
necrosis, 5 cases had nephrosclerosis, and 1 case had

membranoproliferative glomerulonephritis?2.

KiDNEY DiSeASE IN CHIKUNGUNYA

Kidney disease in chikungunya ranges from 21
to 45%?2%. Severe cases of chikungunya can lead
to acute kidney injury (AKI) in a frequency as
high as 79%, and are associated with higher
mortality?*?*. The development of AKI is associated
with rhabdomyolysis, acute interstitial nephritis,
thrombotic microangiopathy, and previous kidney
disease?’. One case report described a male patient
with fever, myalgia, and anuria®. On investigation,
AKI was
suspected as the cause, induced by chikungunya?®.

detected, and rhabdomyolysis was

A study analyzing deaths from Puerto Rico in
2014 identified thirty CHIKV-infected fatal cases.
Among the histopathological findings of the 11
samples in which the viral antigen was detected
in the kidney, the study described extensive
glomerulosclerosis in 3 cases, mild/moderate
glomerulosclerosis in 5 cases, atherosclerosis in
7 cases, an interstitial infiltrate of mononuclear
cells in 10 cases, and interstitial fibrosis in
7 cases. CHIKV was detected in the glomeruli in
4 patients, in the interstitial connective tissue/capsule
in 2 patients, and in the tubular epithelium in one
patient?s. Other studies in which kidney samples
from CHIKV patients were examined demonstrated
interstitial nephritis and tubular injury with non-
necrotizing epithelioid cells, giant cell granulomas,
focal segmental glomerulosclerosis and thrombotic
microangiopathy?”-25,

Immunological mechanisms are involved in
the process of CHIKV kidney disease. There is an

imbalance in the immune response with evidence of
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IgM-type antibody production and the formation
of autoantibodies, including cryoglobulins, which
have kidney-damaging properties®. The virus can
escape the immune system, and there may also be an
interaction between genes and the environment that
determines each patient’s response to the infection?.
Kidney tissue could also serve as a CHIKV reservoir,
as this virus has the ability to persist in various organs
and tissues®.

There is evidence that chikungunya is a
trigger for various kidney diseases, including
glomerulonephritis®. In a study of 15 chikungunya
patients in Brazil who underwent kidney biopsy, the
following histopathological lesions were identified:
focal segmental glomerulosclerosis (FSGS), class
IV lupus nephritis, crescentic glomerulonephritis,
microangiopathy,
PLA2R-positive
nephropathy, and collapsing glomerulosclerosis?.

thrombotic pauci-immune

vasculitis, membranous
The pathophysiology of kidney involvement in
chikungunya virus infection is shown in Figure 1.

LABORATORIAL FINDINGS

Proteinuria and hematuria have been found in
CHIKV and are more frequent among those with
arthritis®. Proteinuria is found in 10 to 20% of
cases, and hematuria in less than 5% of cases.
Creatinine increase, which classifies patients with

AKI or chronic kidney disease (CKD), is a relatively
frequent complication of CHIKV and is described in
5.2% to 79% of cases?.

OTHER KIDNEY MANIFESTATIONS

Nephritic syndrome has been described in association
with chikungunya in a young man from India who had
no history of kidney disease. Genetic material from
CHIKYV was detected in the serum of the patient?’.

TREATMENT

Chikungunya treatment is essentially for pain relief
in the absence of a specific drug">3. There is also no
specific treatment for Chikungunya-associated kidney
diseases’’, and treatment remains symptomatic.
For some specific glomerulonephritis triggered
by chikungunya, such as FGSF or thrombotic
microangiopathy, there are specific treatments with
corticosteroids, immunosuppressants, plasmapheresis
and others, but there is insufficient evidence for any
of these treatments in chikungunya?'.

ZIKA

The Zika virus (ZIKV) is a Flavivirus from the
Flaviviridae family that was first identified in 1947
in the region of the forest of the same name in
Uganda. The first human infection was described a
few years later in Nigeria, and for many years only

Chikungunya virus
infection

Immune-mediated mechanism

-immune response imbalance
-immune system escape

S~ e
Direct viral toxicity
Kidney as virus reservoir
A&
-
Acute Kidney Injury
L /\ /\ )

-gene-environment interaction
-immune complex formation

Different kidney diseases
trigger

Glomerulonephritis

-FSGS and collapsing glomerulosclerosis
-Lupus nephritis

-Crescentic glomerulonephtiris
-Thrombotic microangiopathy
-Membranous nephropahty

Other: Hemodynamic abnormalities; Rhabdomyolysis; AIN; Drug nephrotoxicity

=

Figure 1. Pathophysiology of kidney involvement in Chikungunya virus infection. TMA: Thrombotic Microangiopathy; AIN: Acute Interstitial Nephritis.
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a few cases were documented®?. Transmission also
occurs through the bite of the Aedes mosquito, and
human-to-human transmission has been described
in addition to perinatal, sexual, and breast milk
transmission.

History AND EPIDEMIOLOGY

Until 2007, Zika was only responsible for small
outbreaks, when a major epidemic occurred on the
Pacific island of Yap, affecting around 75% of the
population. Local physicians initially described a
“dengue-like illness”, but some patients, who only
reported subjective fever and conjunctivitis, raised
suspicions. This epidemic was followed by a larger
epidemic in French Polynesia in 2013-2014 with more
than 30,000 cases®. In 2015, ZIKV was detected in
the Americas. Since then, 33 countries have reported
autochthonous transmission and a significant increase
in some complications, including microcephaly and
Guillain-Barré syndrome®. ZIKV has also been
detected in Europe, suggesting rapid spread to other
parts of the world, similar to chikungunya and
dengue’>33,

CrinicAL MANIFESTATIONS

ZIKV has an incubation period of 3-14 days. Initial
symptoms are similar to those of influenza, with fever
and malaise. Zika is characterized by a maculopapular
rash with itching and joint pain. Although rare,
ZIKV can cause Guillain-Barré syndrome and other
neurological complications in adults®*-.

Recent outbreaks have raised worrying questions
about the potential severity of ZIKV, mainly regarding
its association with neonatal complications®33%%7,
Microcephaly is becoming increasingly frequent,
raising concerns about the unique aspects behind
ZIKV pathogenesis®. In Brazil, a study of pregnant
women infected with ZIKV showed that 42% of
fetuses had ultrasound abnormalities®*. Congenital
Zika disease has a variable presentation, ranging
from fetal death to microcephaly and other
manifestations.

The occurrence of ZIKV has become a public
health concern due to its impact on neonatal health
and neurological complications, particularly Guillain-
Barré syndrome in adults, during outbreaks’?. Zika-
associated neuropathy is thought to be caused by
antibodies produced against the ZIKV that reacts to
peripheral nerves and other structures®.

Arboviruses and the kidneys

KipNEY INVOLVEMENT

Kidney involvement in Zika is not well studied. There
is some evidence of possible mechanisms causing
Zika-associated kidney disease, including persistent
excretion of ZIKV in the urine, high susceptibility of
glomerular and tubular cells to ZIKV infection, and
release of cytokines associated with inflammation®.
ZIKV is able to invade and replicate in glomerular
cells, and the susceptibility of these cells to the virus
contributes to its persistence in the urine of infected
patients**2, There is evidence of natural infection
with Zika virus in primates in Brazil, and studies
in dead primates have found interstitial nephritis,
glomerulonephritis, and tubular proteinosis*.

An experimental study with different cell types
fibroblasts,
macrophages) inoculated with ZIKV indicated that

(microglia, embryonic kidney, and
the human embryonic kidney cell line is a suitable
environment for ZIKV replication*. A recent study
investigated whether ZIKV infection in kidney cells
is dependent on glucose levels and demonstrated that
glucose levels influence ZIKV replication and have an
impact on kidney cell survival*. Experimental studies
also demonstrated that ZIKV RNA was detected
in both glomerular and tubular cells. CD8+ cells
were found to be increased among ZIKV-infected
kidneys®. In a case series of 5 babies who died of
ZIKV infection, no viral antigens were found in the
kidneys®*.

It is known from experimental models of Zika virus
infection that the kidney is damaged, with significant
tubular injury, tubulointerstitial fibrosis (14 days post-
infection) and infiltration of immune cells*’. In this
animal model of Zika-associated AKI, non-traditional
biomarkers of kidney injury have been detected, such
as kidney injury molecular-1 (KIM-1) and neutrophil
gelatinase-associated lipocalin (NGAL)*. There is
evidence that Zika virus induces inflammation and
kidney injury through mechanisms involving the Nod-
like receptor 3 (NLRP3) inflammasome and secretion
of interleukin-1p (IL-1B)*.

Figure 2 shows an illustration of Zika-associated
kidney involvement.

TREATMENT

Similar to other arboviruses, there is no specific
treatment for Zika, no antiviral or other drug that
is effective. Treatment is limited to symptom relief*.
There are no specific treatment recommendations
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Zika virus infection

Podocyte, glomerular,
endotelial injury

Acute Kidney Injury

Increased kidney transcription
of proinflammatory cytokines

<~

Viral replication in glomerular
and tubular cells

-

Inflammatory infiltrate +

tubular lesion

Persistent high levels of viral antigens in the urine

Figure 2. Pathophysiology of kidney involvement in Zika virus infection.

for Zika-induced AKI. We should follow the current
guidelines for AKI treatment.

DENGUE

Dengue is a Flaviviridae virus with 4 serotypes (DENV
1-4) transmitted by Aedes mosquitoes*®. The disease
can manifest itself from an asymptomatic infection
to a severe disease with multi-organ failure. Dengue
is currently a major public health problem due to its
widespread distribution in the world and the large
number of people exposed to the risk of infection*.

History AND EPIDEMIOLOGY

The first records of dengue date back to Asia in ancient
times, and by the 18th century various epidemics of
the dengue-like disease had been recorded in Asia and
the Americas®. In the 19th and 20th centuries, the
virus possibly spread throughout the tropical world®.

Dengue is now considered a hyperendemic disease
in many parts of the world, with cases reported in
more than 100 countries. In the last 50 years, the
number of cases has increased 30-fold***°. The World
Health Organization (WHO) has an objective to
reduce dengue preventable deaths to zero by 2030.
In order to achieve this goal, joint measures should
be taken®!-2,

Braz. J. Nephrol. (]. Bras. Nefrol.) 2024, 46(3):e20230168

CrinicAL MANIFESTATIONS

Most cases of dengue are asymptomatic. After an
incubation period of around 4-8 days, symptoms
suddenly appear, including fever, headache, retro-
orbital pain, myalgia and other less specific
symptoms. In most cases, recovery occurs within a
few days, and a small proportion of patients evolve
with complications, mainly due to plasma leakage,
with or without hemorrhagic manifestations***°. The
disease can follow three phases: fever, critical phase
and recovery. In the acute phase, the manifestations
resemble those of other viral diseases, and this
phase can last from 3 to 7 days. Laboratory tests
can show leukopenia, thrombocytopenia and
hemoconcentration associated with an increase in
hepatic enzymes***.

There is a critical phase that coincides with the
decline of fever in which capillary permeability
increases and can lead to hypovolemia and organ
failure. An abnormal immune response is thought
to cause a cytokine storm with the release of several
soluble factors, including TNF-a, IL-6, IL-8, IL-10,
and IL-12, leading to an increase in vascular
permeability and plasma leakage. During the recovery
phase, this vascular leakage should end with fluid
reabsorption*$%,



In 2009, the WHO has proposed a new
classification for dengue based on the presence of
warning signs, replacing the old classification of
dengue fever x dengue hemorrhagic fever*50:33,

KipNEY INVOLVEMENT

PaTHoLOGY

Case studies in adults and children with dengue who
underwent kidney biopsies revealed the following
findings: glomerular congestion, plasma cell infiltrate,
glomerular and peritubular capillary congestion,
hyaline casts, endothelial edema, and mesangial
proliferation®*,

In dengue-infected patients, deposits of IgG, IgM,
and C3 are found in the glomeruli in approximately
50% of cases’®®. There are also immune complex
deposits and hypertrophy of the mesangial cells*”.

Involvement of the tubular system has also been
investigated, with tubular epithelial denudation,
tubular cells with pyknotic nuclei, focal tubular
atrophy/fibrosis and tubulointerstitial nephritis®**°.

In a case series from India, biopsies from 3 dengue-
infected patients were analyzed and proximal tubular
necrosis with hemorrhage into Bowman’s space was
noted in all cases and erythrocyte casts in two cases’®.

Arboviruses and the kidneys

IgA deposits were detected in one case report,
suggesting IgA nephropathy, but this association is
still not well explored®’.

AcuTe KIDNEY INJURY

The mechanism of dengue-associated AKI is complex.
Kidney tubular injury may be associated with both
hemodynamic abnormalities and direct viral effects.
Other factors such as cytokine-induced injury,
hemolysis and rhabdomyolysis play an important role
in dengue AKI?%°,

In Thailand, a parallel classification of dengue
fever has been proposed that categorizes the severity
of the disease into dengue fever, dengue hemorrhagic
fever, and dengue shock syndrome to capture the
occurrence of AKI through the development of
the disease’’. The authors analyzed the medical
records of 1,484 dengue patients from a local
pathology center and found an AKI prevalence of
4.8%. They concluded that age, male sex, diabetes,
obesity, severe dengue fever, and secondary bacterial
infection were significantly associated with AKI
development®®.

The pathophysiology of kidney involvement in
dengue fever is shown in Figure 3.

Dengue

-

Hemorrhage, hemolysis,
rhabdomyolysis, SIRS,
cytokine storm

Hypovolemia/Shock

Immune-mediated injury
Direct virus injury

Glomerulonephritis

-IgG, IgM, C3 deposits
-IgA nephropathy

Acute kidney injury
Tubulointerstitial nephritis

N

Other: TMA, HUS, Nephrotoxic drugs

Figure 3. Pathophysiology of kidney involvement in Dengue. SIRS: Systemic inflammatory response syndrome; TMA: Thrombotic Microangiopathy;

HUS: Hemolytic-uremic syndrome.
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LABORATORIAL FINDINGS

Hematuria has been reported in up to 12.5% of
patients with DHF11. Proteinuria is observed in more
than 7% of dengue cases™!’. Vasanwala et al.® reported
two patients with dengue and nephrotic proteinuria®!.
A study performed in Thailand demonstrated urinary
sediment abnormalities in dengue patients with AKI,
including proteinuria (70.4%), hematuria (59.3%),
and pyuria (40.7%). Metabolic acidosis was also
found, in 24.3% of patients®.

CYTOKINES

The most frequent involved cytokines are IL-17,
IL-18 and TNF-a. Autoimmune disorders have
been associated with dengue, and patients with this
infection are now considered to be at high risk of
developing several diseases, such as arthritis, multiple
sclerosis, vasculitis, lupus and other autoimmune
diseases®?.

MicroRNAs

Small non-coding RNAs, so-called microRNAs
(miRNAs), which have a length of 20-22 nucleotides,
are important for the post-transcriptional control of
gene expression. Patients with severe dengue present
a different pattern of miRNA expression, and there
are miRNAs that could be used as prognostic markers
for dengue severity, the most promising being
miR-574-5p and miR-1246%.

CoRTIsoL

There is evidence of cortisol changes in dengue.
Patients with severe dengue seem to have increased
levels of cortisol, but the exact meaning of this
remains unclear®,

TREATMENT

Supportive therapy along with fluid administration
is the mainstay treatment for dengue. There is
an ongoing debate about the use of parenteral
corticosteroids in severe dengue®. There is a WHO
guideline for dengue management®*. Patients should
be cautioned against taking anti-inflammatory
drugs because of the risk of bleeding in severe
thrombocytopenia®®67:68,

There is no specific treatment for AKI associated
with dengue, but a crucial step for patient management
is fluid support, maintaining adequate perfusion®.
Fluid intake should be carefully monitored to avoid
fluid overload, as intravascular extravasation in

Braz. J. Nephrol. (]. Bras. Nefrol.) 2024, 46(3):e20230168

dengue is an eminent risk and worsens prognosis.
One factor contributing to AKI in dengue is
rhabdomyolysis, although its actual incidence is not
precisely known. However, this is another reason
why fluid administration in dengue is important
and essential to prevent AKI or at least decrease its
severity. Electrolyte disturbances are also a concern
in dengue, and the most frequent is hyponatremia.
Therefore, volume replacement should have higher
tonicity in these cases®.

Severe AKI associated with dengue may require
dialysis, and this is often indicated when patients
have uremia, hypercatabolism, metabolic acidosis,
hyperkalemia, and hypervolemia refractory to clinical
measurements®”. Dengue can cause hemodynamic
instability, so continuous hemodialysis has been
indicated in patients with dengue-associated AKI in
this context®.

KipNEY TRANSPLANT

Arbovirus infections are also a concern for kidney
transplant patients. Particular aspects of chikungunya,
Zika, and dengue deserve to be highlighted in the
context of kidney transplantation.

Chikungunya infection has been reported to occur
more frequently in immunocompromised patients”.
There are few studies on chikungunya in kidney
transplant patients with no complications and low
mortality”'. Also, during a chikungunya infection,
the kidney graft may lose function, but fully recovers
after the acute episode”’.

Zika can be transmitted by transfusions and
transplantation’®. Zika infections in kidney
transplanted patients are not frequently reported,
but when it occurs, the infection seems to be worse
in transplant recipients, with loss of allograft
function but low mortality’”®. Of concern is
that Zika virus can persist in organs even in the
absence of viremia, but it is unclear what the risk
of complications is”.

Dengue virus infection can cause a prolonged
viremia and asymptomatic disease, making
transmission through kidney transplantation a
real risk?. Despite this potential risk, serologic
testing for dengue virus is not routinely performed
in kidney donors or recipients. The incidence of
dengue infection does not appear to be higher in
the post-transplant period. The reason for this

is that most patients have already been infected



before transplantation, and the virus seem to be less
pathogenic when transmitted by blood transfusion
or organ transplantation”.

Regardingclinical manifestations,dengueinkidney
transplant patients is mild in most cases”. There are
few reports of severe complications associated with
dengue in kidney transplant recipients, including
death, and some authors recommend screening for
dengue in the preoperative period”. Previous studies
on kidney transplant-associated dengue show a
clinical course not different from that observed in
the immunocompetent host, with a low mortality
rate’*. Some symptoms such as fever, myalgia,
arthralgia, and headache are even less frequent in
kidney transplant patients with dengue than in the
general population, but a higher mortality rate has
been observed in some series (8.9% versus 3.7%
in non-transplant patients)”’. Immunosuppression
is possibly associated with patients’ outcome. High
doses of corticosteroids (>7.5 mg per day) are
associated with more severe disease. Tacrolimus has
been associated with a higher risk of bleeding, and
cyclosporine with milder disease”.

CONCLUSION

Arboviruses are endemic in most tropical countries
and can cause kidney injury. There are three main
arboviruses, namely chikungunya, Zika, and dengue,
which have periodic outbreaks in many parts of the
world. There are different mechanisms through which
these viruses can cause kidney damage, including
the direct effect of the virus. Kidney transplant
recipients may also be affected; although damage to
the transplant may occur, kidney function generally
recovers after the infection subsides. In endemic areas,
continuous monitoring must be carried out, along
with monitoring of kidney function in all infected
patients, including kidney transplant recipients in
endemic areas. No specific treatment is available
for these viral infections, and supportive therapy,
including dialysis for severe kidney injury, remains
the mainstay of treatment.
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