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Nearly 4 billion people live in a dengue risk area
worldwide. The prevalence of dengue-related muco-
cutaneous manifestations and their association with
severe dengue differ across studies. The aim of the
study was to describe the characteristics of patients
with dengue-related mucocutaneous manifestations
and to investigate those were associated with severe
dengue. A retrospective study was conducted in 2019
among patients with a positive RT-PCR for dengue at
the University Hospital of Reunion, which has been
experiencing a re-emergence of dengue since 2018.
Of 847 patients with confirmed dengue, 283 (33.4%)
developed mucocutaneous manifestations. Only mani-
festations of dehydration such as glossitis, dysgeusia,
or conjunctivitis were associated with severe dengue,
unlike pruritus and rash, in bivariate analysis but not
in multivariate analysis. The rash and pruritus of den-
gue appear to be accompanied by a pronounced flu-
like syndrome in younger people without comorbidity
or severity, although careful examination of mucous
membranes would better identify signs of dehydration
and thus cases likely to worsen.
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engue fever, caused by the dengue virus transmitted
through Aedes mosquitoes, remains a global health
threat, particularly in tropical and subtropical regions.
With approximately 390 million infections reported an-
nually, it poses significant socio-economic burdens and
challenges to healthcare systems worldwide (1). This
arboviral disease manifests as a spectrum of clinical
presentations, from mild flu-like symptoms to severe
haemorrhagic fever and organ failure, often leading to
fatalities (2, 3).
Apart from its classic symptoms such as high fever,
headache, retro-orbital pain, joint and muscle pain, and

SIGNIFICANCE

Nearly 4 billion people live in a dengue risk area world-
wide. The prevalence of dengue-related mucocutaneous
manifestations and their association with severity of den-
gue differ across studies. In our setting, a third of dengue
patients developed mucocutaneous manifestations with no
difference regarding severity of dengue. Mucocutaneous
manifestations were associated with dizziness and dehy-
dration. The rash and pruritus of dengue appear to be ac-
companied by a pronounced flu-like syndrome in younger
people without the medical background or severity of den-
gue, although careful examination of mucous membranes
would better identify signs of dehydration and thus cases
likely to worsen.

back pain, dengue often presents with distinctive muco-
cutaneous manifestations. The scientific literature provi-
des valuable insights into the various mucocutaneous ma-
nifestations associated with dengue fever, emphasizing
the importance of considering these symptoms in clinical
diagnosis (4—6). Additionally, the correlation between
specific skin findings and the progression of the disease
sheds light on potential indicators of severe dengue (6).

Reunion Island, a French overseas territory in the
South-West Indian Ocean, has been experiencing a re-
emergence of dengue since 2018 (7). In 2019, 18,217
confirmed cases were notified to the island’s surveil-
lance system (75% in the south) for an estimated 42,420
(5% of the population), of which 1,944 were admitted
to emergency units and 620 were hospitalized. Only 22
were secondary dengue cases, and 14 deaths were linked
to dengue (8).

The aim of this study was to describe the characteristics
of dengue patients who developed mucocutaneous mani-
festations in 2019 on Reunion Island and to investigate
those associated with severe dengue.

MATERIALS AND METHODS

The study was based on a retrospective cohort nested in the
EPIDENGUE database, which involved patients who were
suspected of having dengue fever between January and June
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Patients suspected of dengue fever (n = 2365)

Patients ruled out (n = 1518)

] or IgM serology)

further evidence

- 534 probable dengue (WHO 2003)*
- 115 suspected dengue (positive NS1° RDT*

- 2B moderate suspicion of dengue (IgM ROT)
- 841 software-coded dengue without

v

Total patients enrolled
(n=847)

/\\a

Mucocutaneous manifestations

(n=283) (n =564)

No mucocutaneous manifestations

2019 in emergency units of the University Hospital of Reunion.
The EPIDENGUE database was set up to study dengue fever
in Reunionese patients first during the 2019 epidemic, while a
prospective study was launched at the same time but with limited
recruitment because emergency services were overwhelmed during
the epidemic (9). Confirmation of the diagnosis of dengue fever
was limited to RT-PCR-positive patients, as IgM serology was not
systematically double checked, and NS1 ELISA was not underta-
ken routinely. Moreover, NS1 antigen rapid diagnostic tests have
been shown to perform poorly in a previous study (10). Probable
and severe dengue were defined according the 2009 WHO defini-
tion (2). A probable dengue case is a patient with fever and at least
2 clinical signs of dengue. Severe dengue (SD) was defined by
the occurrence of plasma leakage that may lead to shock and/or
fluid accumulation, with or without respiratory distress, and/or
severe bleeding, and/or severe organ impairment. The severe
dengue variable was coded in the analysis phase using the 2009
WHO definition. The coding was validated by 3 physicians and
a pharmacist trained on data from the prospective database (11),
where the diagnosis of severe dengue was made for each patient.
Clinical and biological data were collected from patients’ medical
files from admission until 10 days of management for hospitalized
patients (except death status, which was reported at the time of
the collection of data in 2020).
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Fig. 1. Flowchart, Reunion 2019. *World Health Organization.
Dengue guidelines for diagnosis, treatment, prevention and control:
new edition. World Health Organization, 2009. Report No.: WHO/
HTM/NTD/DEN/2009.1. Available from: https://apps.who.int/iris/
handle/10665/44188. *RDT: rapid diagnostic test. °NS1: dengue NS1
antigen.

The pruritus variable included the occurrence of pruritus in
any body region. The erythematous rash variable included dif-
fuse erythema that covered more than 50% of the body surface,
maculo-papular erythema that covered less than 50% of the body,
and palmoplantar erythema. Mouth involvement included lip,
tongue, cheek, angular cheilitis, pharyngitis, mouth ulcer, and
gingivitis. The mucocutaneous manifestations variable included all
the variables collected. Mucosal bleeding included mucocutaneous
bleeding: skin, conjunctivitis, epistaxis, bleeding gums, and other
haemorrhagic signs: metrorrhagia, menorrhagia, gastro-intestinal
bleeding (rectal bleeding, melaena), and haematuria.

In descriptive analyses, means and standard deviations were
used for categorical variables; medians, interquartile ranges, and
ranges were used for quantitative variables. In bivariate analyses,
a y*test or Fisher’s exact test was used for categorical variables;
Student’s #-test or a non-parametric Mann—Whitney test was used
for quantitative variables. In multivariate analyses, a backward
stepwise procedure was used to perform a binary binomial logistic
regression, including variables with p <0.20 in bivariate analyses.
Adjusted odds ratios (OR) and their 95% confidence intervals
(95%CI) were derived from the regression coefficients. All tests
were two-tailed and the significance level was set at 0.05. SPSS
software (IBM SPSS 23.0; IBM Corp, Armonk, NY, USA) was
used for statistical analysis.

Fig. 2. (A) Confluent diffuse
macular eruption with “white
islands in a red sea”; (B) purpura
of the leg; (C) hematoma after
blood test in a patient with a
thrombocytopenia; (D) diffuse
erythematous rash with finger
marks.
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In accordance with French regulations, this monocentric ob-
servational retrospective study of data re-use did not require an
Ethics Committee (article R1121-1, decree no. 2017-884 of 9 May
2018 - art.2), but the ethical character of the study was approved
by the Institutional Review Board of the University Hospital of
Reunion and the EPIDENGUE database was registered in the
National Health Data Hub (no. F20201021104344). This study
was conducted according to the Declaration of Helsinki and the
reference methodology MR-004 for research not involving the
human person (registration number 2206739) of the National Com-
mission for Information Technology and Liberties (CNIL), which
is in line with the General Data Protection Regulation (GDPR) of
the European Union. Agreement to non-refusal participation was
obtained from participants and data were treated anonymously.

RESULTS

A positive RT-PCR was retrieved in 847 of the 2,365
patients included in the EPIDENGUE cohort. Mucocu-
taneous manifestations were varied and were reported in
283 (33.40%) of them (Figs 1 and 2).

There was no significant difference in the occurrence
of mucocutaneous manifestations when comparing se-
vere vs non severe dengue, (30.9% vs 34.0%, p=0.447).
However, a significant association in favour of severe
dengue was identified for tongue manifestations (3.6%
vs 0.9%, p=0.007) and dysgeusia (11.5% vs 6.6%,
p=0.032), as well as conjunctivitis (3.0% vs 0.9%,
p=0.044) compared with non-severe dengue (Table I).

In multivariate analysis (Table II), patients presenting
with mucocutaneous manifestations during dengue fever
were significantly younger (p <0.001) and had more pain
(»p=0.001), required rehydration (»<0.001), and had
dizziness (p<0.001), but less frequently had diabetes
(»=0.045) or profound thrombocytopenia (p<0.001).
When focusing on patients with erythematous rash in a
multivariate model (Table III), they were also younger
(»<0.001), experienced more pruritus (p <0.001), and
had more pain (p=0.045), but less frequently presented
with diabetes (»=0.039) or profound thrombocytopenia
(»<0.001). The presence of pruritus was more closely
correlated with female gender (»p=0.030), dizziness
(p<0.001), maximum sodium level (p=0.021), and
erythematous rash (p<0.001). The other characteristics
of the study population are provided in Table SI with
the bivariate analysis according to the occurrence of
mucocutaneous events during dengue fever.

Considering the mucosal manifestations in particular,
patients with mouth involvement were younger but af-
fected by a severe flu-like syndrome, diarrhoea, cough,
dizziness, hypernatremia, or the need for rehydration
(Table SII). Mucosal bleeding was associated with
younger age, female gender, dizziness, diarrhoea, lower
minimum platelet counts, and increased haematocrit
(Table SIII).

Finally, multivariate analysis in patients with muco-
cutaneous manifestations showed an increased risk of
severe dengue in those with palpitations, cancer, anti-
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Table I. Mucocutaneous manifestations associated with severe
dengue in RT-PCR confirmed dengue patients (bivariate analysis).
Retrospective cohort, Reunion 2019 (n=847)

Non severe Severe dengue
dengue (n=682) (n=165)
Factor n (%) n (%) p-value*
Mucocutaneous 232 (34.0) 51 (30.9) 0.447
manifestations*, n=283
Pruritus: 47 (6.9) 13 (7.9) 0.657
Hand pruritus 22 (3.2) 3(1.8) 0.447
Feet pruritus 20 (2.9) 3(1.8) 0.596
Trunk pruritus 20 (2.9) 6 (3.6) 0.638
Face pruritus 16 (2.3) 4 (2.4) 1.000
Lower limbs pruritus 22 (3.2) 8 (4.8) 0.312
Upper limbs pruritus 23 (3.4) 6 (3.6) 0.867
Rash: 102 (15.0) 21 (12.7) 0.466
White islands 6 (0.9) 1(0.6) 1.000
Morbilliform 26 (3.8) 9 (5.5) 0.342
Scarlatiniform 4 (0.6) 0 (0.0) 1.000
Papular 15 (2.2) 4(2.4) 0.775
Face 23 (3.4) 5(3.0) 0.825
Back 44 (6.5) 6 (3.6) 0.169
Abdomen 40 (5.9) 11 (6.7) 0.698
Upper limbs 32 (4.7) 8 (4.8) 0.932
Lower limbs 35(5.1) 8 (4.8) 0.882
Palmo-plantar erythema: 4 (0.6) 1 (0.6) 1.000
Diffuse rash 48 (7.0) 7 (4.2) 0.191
Vesicular rash 7 (1.0) 0 (0.0) 0.357
Bullous rash 1(0.1) 0 (0.0) 1.000
Hand oedema 0 (0.0) 1 (0.6) 0.195
Feet oedema 3(0.4) 2(1.2) 0.252
Other oedema 6 (0.9) 0 (0.0) 0.603
Mouth involvement: 74 (10.9) 24 (14.5) 0.183
Cheilitis 20 (2.9) 8 (4.8) 0.217
Glossitis 6 (0.9) 6 (3.6) 0.007
Stomatitis 1(0.1) 1 (0.6) 0.352
Angular cheilitis 1(0.1) 0 (0.0) 1.000
Mucositis 21 (3.1) 5(3.0) 0.974
Mouth ulcer - - -
Gingivitis 4 (0.6) 1(0.6) 1.000
Conjunctivitis 6 (0.9) 5(3.0) 0.044
Haemorrhagic signs: 67 (9.7) 14 (9.1)
Gingivorrhagia 25 (3.7) 5(3.0) 0.692
Petechial purpura 29 (4.3) 8 (4.8) 0.737
Ecchymotic purpura 1(0.1) 2(1.2) 0.099
Conjunctival hyperaemia 2 (0.3) 0 (0.0) 1.000
Epistaxis 17 (2.5) 2(1.2) 0.556
Dyschromia 1(0.1) 0 (0.0) 1.000
Auricular pseudochondritis 0 (0.0) 1(0.6) 0.195
Acrosyndrome 0 (0.0) 1 (0.6) 0.195
Jaundice 4 (0.6) 2(1.2) 0.332
Other mucocutaneous signs* 7 (1.0) 1 (0.6) 1.000
Hyperesthesia 8 (1.2) 4 (2.4) 0.263
Dysgeusia 45 (6.6) 19 (11.5) 0.032

#Pearson’s y’*testand Fisher’s exact test; p-valuesin bold are statistically significant.
*Other mucocutaneous signs: cyanosis, vulvar vesicular eruption, erysipelas,
eyelid oedema, groin intertrigo, soft palate purpura.

Table II. Indicators of all mucocutaneous manifestations in RT-PCR
confirmed dengue patients (multivariate analysis). Retrospective
cohort, Reunion 2019 (n=847)

Mucocutaneous manifestations n=265

OR 95% CI p-value
Age 0.969 0.961-0.978 <0.001
Diabetes 0.592 0.355-0.988 0.045
Platelets (G/L), min 0.992 0.989-0.994 <0.001
Pain 2.070 1.361-3.150 0.001
Rehydration 2.191 1.529-3.138 <0.001
Dizziness 5.409 2.966-9.867 <0.001

OR: odds ratio; 95% CI: 95% confidence interval.
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Table III. Indicators of rash or pruritus in RT-PCR confirmed
dengue patients (multivariate analysis). Retrospective cohort,
Reunion 2019 (n=847)

Erythematous rash* n=132 Pruritus n=56

OR 95% CI p-value OR 95% CI p-value
Age 0.973 0.962-0.984 <0.001 - - -
Diabetes 0.446 0.208-0.958 0.039 - - -
Platelets (G/L), 0.993 0.990-0.997 <0.001 - - -
min
Pain 1.728 1.012-2.952  0.045 - - -
Pruritus 6.993 3.841-12.732 <0.001 - - -
Dizziness - - - 4.657 2.231-9.718 <0.001
Sodium - - - 1.120 1.017-1.233 0.021
(mmol/L), max
Erythematous - - - 9.518 5.132-17.654 <0.001
rash
Female sex - - - 2.222 1.080-4.572 0.030
Pregnancy - - - 3.099 1.402-6.849 0.005

*Erythematous rash: include diffuse rash, maculo-papular rash, palmo-plantar
erythema.
OR: odds ratio; 95% CI: 95% confidence interval.

platelet agents, anticoagulants, and requiring rehydration
(Table SIV).

DISCUSSION

This retrospective study retrieved 33.4% with mucocu-
taneous manifestations and did not reveal any significant
association between those events and the development
of severe dengue. However, mucosal damage invol-
ving the tongue or conjunctiva, and dysgeusia could
be indicative of severe dengue. Studies on this subject
are contradictory in the literature. Even if bleeding and
obviously severe bleeding as defined by the WHO (2)
are reported to be associated with SD in 2 recent meta-
analyses, which have included 87 and 122 studies (11,
12), only melaena (OR=4.05; 95% CI 1.64-10.00,
»<0.001) is reported to be independently associated in a
meta-analysis conducted in 143 studies (14). In addition,
epistaxis (OR 2.23, 95% CI 1.04-4.77, p=0.04), gum
bleeding (OR 3.34, 95% CI 1.60-6.98, p<0.01), and
skin bleeding (OR 2.12, 95% CI 1.53-3.19, p<0.001)
were found to be associated with SD in another meta-
analysis of 39 studies (15). In India in 2018, 387 patients
were studied prospectively and no significant difference
was found in the development of severe dengue within
the groups classified by rash (erythema or petechiae) or
no rash. However, patients with rash were more likely
to have low platelets and non-severe haemorrhagic
manifestations (mucocutaneous bleeding, epistaxis,
haematuria) (6).

In multivariate analysis, patients affected by dengue
with mucocutaneous manifestations or only erythema-
tous rash appeared to be younger, without comorbidities,
but with a much more pronounced and painful flu-like
syndrome and the need for more rehydration. The skin le-
sions would probably be related to a host immunopatho-
logical process releasing cutaneous chemical mediators
during mucocutaneous manifestations (15, 16). Younger,
healthy patients would therefore react more to the virus
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than older subjects. Furthermore, dehydration during the
acute phase of arboviruses seems to lead patients towards
a severe form of the disease (17-19).

Rash could also be a direct clinical sign of DENV
virus replication, as has been observed in other severe
viral infections, including measles and pox virus skin
lesions (17). Morsy et al. (21) reported that viremia is
strongly associated with disease severity and type of
infection (primary or secondary) as well as with time
from first symptom to consultation and dengue serotype
with higher viremia in DENV-2/1, which co-circulated
in Reunion in 2019 (11). Skin rash could then be an in-
dicator of SD, which needs to be studied in greater depth
and prospectively on a sufficient number of subjects.

The main limitations of this work are those related
to the retrospective design. Notably, there is a lack of
information on the chronology of mucocutaneous mani-
festations and SD to assess whether some of them might
be predictive of SD. Furthermore, due to the absence of a
second serology test at 3 weeks and a lack of diagnostic
accuracy of the NS1 Ag rapid diagnostic test used in 2019
at the University Hospital of Reunion (10), only RT-PCR
was used to confirm a dengue diagnosis (2), and viremia
was not routinely tested for.

In a prospective study undertaken at the same time
and in the same setting but on fewer patients (n=163)
(9), mucocutaneous manifestations were reported in
higher proportion (80%), but they were not associated
with severe dengue, except for ecchymotic purpura in
bivariate analysis (p=0.037). This difference may be
explained by the retrospective recruitment without sys-
tematic follow-up, but also highlights that skin signs are
not sufficiently considered during clinical examination by
non-dermatologists, with a systematic skin examination
reported by less than 30% of primary care physicians
(22). In the literature, dengue-related skin and mucous
membrane disorders are common, affecting 50-82% of
patients (23).

An initial fleeting rash may occur within the first
few hours of symptoms (4), but patients who consulted
after 48 h and phototypes IV and V are predominant in
Reunion Island, thus limiting its observation by a doc-
tor. Furthermore, 46% of the cohort were hospitalized
so outpatients may have presented with mucocutaneous
manifestations after their consultation that were not
reported.

The rash and pruritus in dengue fever appear to be
accompanied by a pronounced flu-like syndrome in
younger people without comorbidity or severity, but
careful examination of the mucous membranes would
help to identify signs of dehydration and therefore ca-
ses that could worsen. Further prospective studies with
a consistent sample size are needed to fully assess the
incidence, timing, and duration of mucocutaneous ma-
nifestations in dengue patients and to identify those that
may be associated with severe dengue.
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