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Abstract

Dengue virus infection (DVI) has multiple routes of transmission.
Modes of transmission include mosquito bites, perinatal transmis-
sion, blood transfusions, organ transplantation, needle stick injuries,
or laboratory accidents. DVI in kidney transplant recipients is com-
mon in an endemic area. In an endemic area, it is usually caused by a
mosquito bite. Solid organ transplantation, including the kidney, has
been implicated in the transmission of DVI in the immediate post-
transplant period. We describe a case of end-stage renal disease in
which the patient got DVI immediately after getting a kidney from a
deceased kidney donor. Our patient presented with fatigue and pain
around the graft, anemia, thrombocytopenia, coagulopathy, hepatitis,
and was found to have a hematoma around the graft. The recipient of
the second kidney from the same donor also presented with fever and
was found to have dengue. We describe our experience with manag-
ing our case, along with a detailed literature review of similar cases
transmitted through renal allograft.

Keywords: Dengue virus infection; Transmission by renal allograft;
Kidney transplant

Introduction

Dengue is an RNA virus transmitted primarily by the mosquito
Aedes aegypti [1]. In endemic regions, dengue infection in kid-
ney transplant recipients has mainly been attributed to bites
from infected Aedes aegypti mosquitoes [2]. The disease may
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range from mild to severe, causing morbidity [3] and mortality
[4]. Although most dengue virus infections (DVI) are caused
by direct bites from the mosquito dedes aegypti, they can be
rarely transmitted through solid organ transplantation of in-
fected organs [5]. We share our experience with DVI transmit-
ted by infected kidneys from a deceased donor and take the op-
portunity to do a literature review of the clinical presentation
and outcome of DVI transmitted by infected renal allografts.

Case Report

Investigations

A 27-year-old female (recipient 1), who is known to have type
1 diabetes, hypertension, and end-stage renal disease on he-
modialysis, underwent deceased kidney transplantation on
January 28, 2023. The transplantation was ABO compatible,
and both donors and recipients were blood group B positive.
Human leukocyte antigen (HLA) typing showed three antigen
matches. There were two donor-specific antibodies (DSAs)
against donor HLA CW*(12:03) with a mean fluorescence in-
tensity (MFI) of 798, and against HLA DRB5*01:01 (DR51)
with an MFI of 709. Flow cross-match for T-cell immuno-
globulin (Ig)G was negative, with a mean channel shift of -51.
Flow cross-match for B-cell IgG was negative, with a mean
channel shift of -48. The right kidney with a double ureter
from a deceased donor was implanted in King Fahad Armed
Hospital on January 28, 2023, in the right iliac fossa. The re-
cipient was treated with antithymocyte globulin (ATG), and a
total dose of 4 mg/kg of ATG was administered. The recipient
was started on prednisolone (Pred) and mycophenolate mofetil
(MMF) as per protocol. Tacrolimus (TAC) was started on day
6. There were no medical or surgical complications. There was
no delayed graft function. The patient was discharged on Feb-
ruary 7, 2023, with a creatinine of 150 pmol/L. She presented
on February 8, 2023, with pain over the graft and not feeling
well. There was no fever, dysuria, or pyuria. The patient did
not report any vomiting or loose motions. Clinically, she has
pallor with tenderness around the graft area. Otherwise, she
was afebrile with a respiratory rate of 16 breaths per minute,
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blood pressure of 161/100 mm Hg, and oxygen saturation of
100% with a normal chest and cardiovascular examination.

Diagnosis

Lab workup showed a significant drop in hemoglobin from 14
g/dL to 6 g/dL. Her white blood cell (WBC) count increased
from 5 x 10%/L to 16 x 10%/L, and then to 30 x 10%L. She had
a significant drop in her platelet count to 56 x 10%L. She had
mild derangement of liver enzymes, with alanine aminotrans-
ferase (ALT) at 76 U/L, aspartate aminotransferase (AST) at
148 U/L, and alkaline phosphatase at 104 U/L. Her bilirubin
was 7 umol/L. She also had derangement of coagulation with
a prothrombin time (PT) of 45 s, activated partial thromboplas-
tin time (APTT) of 51.3 s, and an international normalized ra-
tio (INR) of 3.79. Fibrinogen levels were measured three times
and were normal. Blood cultures from the peripheral vein and
right internal jugular catheter were negative. Urine culture was
also negative. Von Willebrand antigen was high (286%). Von
Willebrand ristocetin cofactor was normal (150%). Coagula-
tion factor XIII was normal (107%).

Ultrasound (US) of the graft with Doppler showed normal
perfusion with a collection around the graft. Patient underwent
anon-enhanced computed tomography (CT) scan without con-
trast of the abdomen and pelvis. The transplanted kidney was
seen in the right iliac fossa, measuring 10 cm. A significant,
extensive, and heterogeneous soft tissue density structure was
observed surrounding the transplanted kidney, occupying the
right iliac fossa. It extended from the superior to the inferior
liver edge and inferiorly to the right side of the urinary bladder,
with further extension around the medial aspect of the trans-
planted kidney, measuring approximately 9 x 11 x 15 cm in
diameter, with a Hounsfield unit of 38. It demonstrated het-
erogencous density along with fluid density and fluid levels.
These findings suggested the presence of a hematoma around
the graft.

The patient was re-explored on the same day of operation
in the operating theatre, and no bleeding point was identified.
The surgeon drained the hematoma and assumed that it was
due to medical causes. Given thrombocytopenia, deranged
liver enzymes, and coagulopathy, testing was done for den-
gue virus. The blood sample was analyzed using reverse tran-
scription polymerase chain reaction (RT-PCR), which detected
dengue virus. Furthermore, the patient tested positive for anti-
dengue IgM antibodies, while IgG antibodies were reported
negative. Although no pre-transplant serum or plasma samples
were available to assess dengue immunity, the post-transplant
positive non-structural protein 1 (NS1) antigen, IgM, and
PCR, along with negative IgG, are consistent with a primary
acute dengue infection.

The second kidney was implanted in the recipient (recipi-
ent 2) at another hospital in the city. Upon the diagnosis of DVI
in our case, the transplant team caring for the second recipi-
ent was also informed. Recipient 2 developed fever and body
aches after 9 days of the transplant. The patient had mild de-
rangement of liver enzymes with thrombocytopenia. Given the
recipient 1°s history of DVI, prompt screening was conducted

to rule out the infection. The patient was found to have dengue
IgM antibodies and was NS1 antigen positive. However, IgG
antibodies were reported negative. These results are consist-
ent with a primary acute dengue infection. Although PCR and
convalescent IgM testing were not performed, the serological
profile supports recent infection rather than past exposure.

Although the detailed history from the other hospital was
unavailable, the patient was treated with intravenous hydration
and paracetamol and made a complete recovery. Since DVI is
endemic in western Saudi Arabia, we assumed both recipients
got DVI from the donor through transplanted kidneys.

We reviewed donor history in detail. The donor was a
23-year-old gentleman who was found semiconscious in the
street and was brought to the hospital by ambulance on January
23, 2023. He has no past comorbidities. The patient was clini-
cally unconscious with BP 117/68 mm Hg, pulse 102/min, and
had a temperature of 37 °C. He had a temperature of 38 °C on
January 26, 2023. His initial CT scan showed cerebral edema,
and there was no evidence of infarct or hemorrhage. Magnetic
resonance imaging (MRI) of the brain found cavernous sinus
thrombosis. The CT scan of the chest, abdomen, and pelvis
revealed a mild right pleural effusion with multiple alveolar
infiltrates in both lungs, which became confluent posteriorly,
forming consolidation with air bronchograms. His blood and
urine cultures were negative. He has mild coagulopathy with
thrombocytopenia along with deranged liver enzymes. The pa-
tient was admitted to the intensive care unit (ICU). Intubation
was done, and he was ventilated. He was resuscitated with in-
travenous saline and was started on meropenem 500 mg every
8 h, along with vancomycin 1 g every 8 h. Despite respira-
tory support, antibiotics, and intravenous fluids, the patient re-
mained comatose. Unfortunately, the patient did not show any
neurological recovery and was diagnosed with brain death, and
the family agreed to organ donation. We believe that the con-
stellation of findings, including thrombocytopenia, derange-
ment of liver enzymes, cavernous sinus thrombosis, and mild
coagulopathy, were likely due to DVI.

Dengue is endemic in Saudi Arabia. Unfortunately, screen-
ing is not universally done in Saudi Arabia in deceased donors.
Epidemiologically, the infected kidneys from the deceased
donor implanted in both recipients were the likely source of
transmission. Both recipients had no symptoms at baseline.
They developed dengue between 9 and 10 days, which is con-
sistent with the incubation period of 4 - 10 days of DVI. The
recipients were in two different hospitals, and there was no
epidemic or cluster at the time of DVI in either recipient. Most
importantly, both recipients shared a common source: they had
received kidneys from the same deceased donor.

Treatment

After evacuation of the hematoma, the patient received three
units of packed red blood cells, four units of fresh-frozen plas-
mas, and two units of platelet concentrates. Her MMF was
stopped, and she was treated with intravenous meropenem,
given leukocytosis initially on an empirical basis. Upon diag-
nosis of DVI and negative culture, meropenem was held, and
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the patient was resuscitated with intravenous saline and blood
products. Subsequently, she received four pints of packed red
blood cells, six platelet transfusions, and five doses of intra-
venous immunoglobulin (IVIG) at 0.4 g/kg during her stay.
One week after admission, her WBC count was 5.22 x 10%/L,
hemoglobin was 9.7 g/dL, and platelets count was 55 x 10%/L.
Her liver enzymes normalized, with ALT at 18 U/L, AST at 33
U/L, and alkaline phosphatase at 71 U/L. Her clotting profile
also normalized. However, her creatinine remained elevated
at 175 umol/L. The patient remained stable over the next 13
days.

Follow-up and outcomes

The patient’s platelet count had normalized by February 20,
2023, to 185 x 10%/L, with normalization of liver function test.
She was discharged on February 28, 2023, with a creatinine
level of 144 pmol/L. For the last 2 years since discharge, the
patient has been under follow-up in the transplant clinic with
stable graft function.

Discussion

The first dengue fever outbreak in Saudi Arabia was reported
in 1994 in Jeddah, where 289 confirmed cases were reported.
Since the first outbreak, there were numerous outbreaks in
2004, 2005, and 2006 [6]. Following these outbreaks, dengue
is endemic in the cities of Jeddah and Makkah [6]. By the year
2009, the Ministry of Health in the Saudi Arabia had reported a
total of 3,350 cases of dengue fever and a reported case fatality
rate of 4.6 per thousand [7].

DVI has many manifestations, including thrombocyto-
penia, hepatitis, and coagulopathy [8]. The clinical findings,
including a hematoma around the graft, thrombocytopenia,
derangement of liver enzymes, and coagulopathy, led to suspi-
cion of possible DVI, which was confirmed by RT-PCR in our
case. We believe that the transplanted kidney was the source
of infection, as the second recipient of the deceased donor’s
kidney also developed a fever and was found to have IgM an-
tibodies against the dengue virus. Since the donor resided in
an endemic area, transmission to both recipients via the renal
allograft is a plausible explanation. The theoretical possibil-
ity of a primary infection of both recipients from the commu-
nity simultaneously is less likely, as there was no epidemic.
The possibility of thrombocytopenia, deranged liver enzymes,
and coagulopathy [8] is an established manifestation of DVI.
Thrombosis in various venous beds, including cerebral venous
thrombosis, has been reported in the literature with DVI [9-
11]. Fever, derangement of liver enzymes, mild coagulopathy,
and cavernous sinus thrombosis in the deceased donor were
possibly attributable to dengue infection. Dengue is endemic
in Saudi Arabia. Unfortunately, screening is not universally
done in Saudi Arabia in deceased donors. Both recipients from
the same donor developed DVI at two separate centers. There
was no local outbreak, making vector-borne transmission less
likely.

The clinical presentation of DVI in kidney transplants
differs from that of the general population. Fever, myalgia,
arthralgia, and headache were significantly lower than in the
normal population, while pleural effusions and ascites were
observed more frequently [12]. Similarly, severe DVI is more
common in transplant patients [12]. Like other viral illnesses,
antimetabolites, including MMF and azathioprine, are typical-
ly withheld or reduced, especially in cases of leukopenia [13].
As our patient has severe DVI, MMF was withheld while TAC
and Pred were continued. Care should be taken to restart the
antimetabolites as soon as possible during recovery to mini-
mize the risk of rejection.

Dengue transmission by solid organ transplantation (kid-
ney, heart, and liver) has been reported [14]. Dengue has been
implicated in glomerular injury [15]. Viral antigens have been
detected in kidney tubular epithelial cells of infected individu-
als [16]; therefore, kidneys from deceased or live donors can
potentially transmit infection to the recipient. Our literature
search identified two cases from Brazil [5], two cases from
France [17], two cases from Singapore [18, 19], one case from
Thailand [20], and our present case. Summaries of all these
case reports are shown in Table 1 [5, 17-20].

Approximately 78% (7/9) of transmissions occurred in
deceased kidney donation as compared to 22% (2/9) in live
kidney donation. This reflects that, unlike deceased kidney
donation, live kidney donors are extensively evaluated in a
well-planned manner, and sick donors are usually excluded or
put on the waiting list until the acute issue is resolved. How-
ever, the history of DVI in a live kidney donor can still be a
source of infection in a potential recipient [19]. Viral antigens
are present in the tubular epithelium [16], and theoretically, the
transmission of viral particles to the recipient and reactivation
in the presence of intense immunosuppression may explain
this phenomenon. The clinical course has been mild in 44.4%
(4/9) of the cases, 33.3% have dengue hemorrhagic fever (3/9),
and 22.2% (2/9) had dengue shock syndrome. Most of the in-
stances of DVI transmitted by transplanted kidney presented
4 - 13 days post-transplantation [5, 18-20]. Derangement of
liver enzymes was present in 88% of cases. This was followed
by thrombocytopenia, which was present in 77.9% of the cas-
es. One of the significant complications that we observed in
55.5% (5/9) of these patients was peri-graft hematoma around
implanted kidneys [5, 17, 19, 20], which increased morbidity
as these patients needed blood products and surgical evacua-
tion of the collection. Though there was no mortality, the oc-
currence of DVI in the immediate post-transplant period led to
more re-exploration [17, 18, 20] and a prolonged stay of 20 - 35
days [5, 17, 18]. Management of kidney transplant recipients
includes symptomatic treatment, hydration, avoidance of ne-
phrotoxic medications, and reduction of immunosuppression
in the presence of cytopenia [21]. There are no specific guide-
lines for reducing immunosuppression. We withheld MMF and
reintroduced it later once the patient fully recovered.

Some countries, such as France [22] and Singapore [23],
have adopted policies for dengue virus screening before kid-
ney donation. Important guidelines, such as those from Kidney
Disease: Improving Global Outcomes (KDIGO) [24] and the
American Society of Transplantation [25], provide clear rec-
ommendations for the evaluation of kidney donors with hepa-
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titis B virus, hepatitis C virus, and human immunodeficiency
virus. However, these guidelines do not recommend screen-
ing for the dengue virus in kidney donors before donation. It
is essential to screen for DVI at least in endemic areas [21].
Given the variability in current practices, international trans-
plant societies need to establish expert consensus to ensure
uniform practice and provide guidance for screening policies
worldwide. There are no clear guidelines on whether kidneys
from a donor infected with dengue should be used. In a center
in Brazil, where dengue is endemic, solid organ transplant
donors who were NSI antigen positive were excluded. Those
with negative NS1 antigen and having positive antibodies
were allowed to donate. Authors reported no DVI after adopt-
ing this strategy [5]. Checking PCR for the presence of viremia
is another way to predict transmission. If viremia is detected,
the infectious reservoir will be high, and the risk of transmis-
sion will be high [26]. There is also a need for international
transplant societies to develop consensus on the utilization
of kidneys obtained from deceased donors. Therefore, if the
dengue virus is detected by serological test in a deceased do-
nor, checking for active viremia using PCR may be applicable
for assessing the risk of transmission. Another critical point
to remember is that if a recipient has a previous infection, a
subsequent infection with a different dengue virus may have a
worse outcome [27]. Therefore, it is essential to inquire about
the potential recipient’s history of DVI. It is also necessary to
explain to the recipient of a kidney from an infected donor the
risk of transmission, bleeding, peri-graft hematoma, and pro-
longed hospital stay.

We acknowledge a few limitations. As a single case report,
the findings cannot be generalized to other transplant recipi-
ents. Since there is no protocol for screening deceased kidney
donors in Saudi Arabia, it becomes difficult to ascertain the do-
nor’s infection status definitively and assess the risk of trans-
mission. Another limitation of this report is the unavailability
of the detailed clinical history of the second kidney recipient,
who was treated at another institution.

Our case report has a few strengths. This is the first case
report from Saudi Arabia where the virus is endemic, identify-
ing an important question to screen for the dengue virus in de-
ceased organ donation. Secondly, an extensive review of DVI
in renal allograft recipients provides essential information about
the course of the disease post-implantation. It identifies gaps in
recommendations from various organizations and societies to
guide screening for DVI in deceased donors in endemic areas.

Learning points

This case, along with the available literature, demonstrates that
dengue virus transmission through renal allografts is possible.
The post-transplant clinical course can be highly variable.
This can range from mild dengue viral illness to severe dengue
hemorrhagic fever. Screening of deceased donors in endemic
regions is essential. This will help to prevent transmission to
transplant recipients. There is a clear need for transplant so-
cieties and organizations to develop standardized guidelines
for dengue screening in both deceased and live donors. The

potential risks of transmission and associated complications
should be thoroughly discussed with recipients during the
consent process. Management of immunosuppression during
active dengue infection also remains an area of uncertainty.
Therefore, a review of current evidence and the development
of consensus guidelines on adjustments of immunosuppres-
sion are needed.
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