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Background: COVID-19 has changed the pattern of clinical diagnosis and labora-
tory confirmation for many communicable diseases making it essential for treat-
ment procedures overburdening the health care system. Dengue and COVID-19,
though caused by distinct viral pathogens, often present with overlapping clinical
features, particularly in tropical and endemic regions. This overlap poses signifi-
cant diagnostic challenges, especially during co-epidemics.

Objective: To analyze the clinical presentation of patients suspected of dengue
and/or COVID-19, and to highlight key similarities and differences that may assist
in timely diagnosis and management.

Methods: A retrospective case series of 50 patients admitted to multiple hospitals
in a city in Saudi Arabia during a period of concurrent dengue and COVID-19
transmission was conducted. Patients were evaluated based on demographic
characteristics, presenting symptoms, laboratory findings, and final diagnoses.
Results: The mean age of patients was 39 + 11.8 years, with 86% male and 14%
female participants. Clinical overlap was considerable—fever, headache, myalgia,
and rash were commonly reported in both infections. Notably, a cutaneous rash,
classically associated with dengue, was observed in 36% of patients, including
some confirmed COVID-19 cases. Misdiagnoses occurred due to atypical pre-
sentations, including a case initially diagnosed as dengue based on a petechial
rash, later confirmed to be COVID-19. Co-infection cases exhibited more severe
symptomatology and prolonged recovery. Most patients recovered after support-
ive management. However, co-infected patients demonstrated extended hospi-
talization and increased disease severity compared with mono-infected cases.
Conclusion: This case series underscores the diagnostic complexity posed by
the clinical similarity between dengue and COVID-19, particularly in endemic
settings. Accurate and early differentiation through combined clinical and labora-
tory approaches is crucial to avoid misdiagnosis, ensure appropriate treatment,
and reduce morbidity.
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1 Introduction

While the world stands for the resurgence of another COVID-19
wave, evidenced by the identification of 228 cases within a single week
across diverse geographic locations (1), dengue-endemic regions face
a growing public health challenge. The COVID-19 pandemic era has
seen tremendous increase in dengue cases (2). As the world struggled
with COVID-19 pandemic, dengue endemic regions posed double
pandemic (3). The overlapping clinical manifestations of COVID-19
and dengue fever have engendered diagnostic ambiguity (4), compli-
cating case management, exacerbating disease severity, and imposing
an augmented strain on already overburdened healthcare infrastruc-
tures (5). As per the latest WHO statistical reports Saudi Arabia wit-
nessed 28 deaths of COVID-19 in a week (1). The similarity in case
identification in tropical regions with arbovirus infections (6) make
diagnosis difficult and mandate testing for both COVID-19 and
dengue confirming through RTPCR, Dengue IgM, Dengue NS1 anti-
gen (7, 8).

Dengue, a leading and most common (9) arboviral infection
is caused by Flavivirus with in Flaviviridae family transmitted by
mosquito Aedes aegypti. Saudi Arabia being a pilgrimage receive
devotees from all over the world, and it will increase the risk of
dengue importation creating a public health problem (10, 25).
Dengue is the most significant arboviral disease responsible for
approximately 10,000 deaths and 100 million symptomatic cases
annually across more than 125 countries. Nearly 50% of the
world’s population resides in regions where environmental condi-
tions favor dengue transmission (10). More than 6 billion will be
in dengue endemic areas by 2080 according to future projections
(11). Dengue is caused specifically by 4 serotypes DENV-1,
DENV-2, DENV-3, DENV-4 (12) and the 5th serotype identified
DENV-5 (13).

The global community experienced unprecedented disruption
and devastation due to the COVID-19 pandemic during the years
2021 and 2022. Globally approximately 16 million people died from
the COVID-19 pandemic in 2020 and 2021. This reduced global life
expectancy by 1.6 years (14). Additionally, mortality among individu-
als aged 15 years and older increased by 22% for males and 17% for
females (14). The COVID-19 pandemic has highlighted the impor-
tance of population studies in explaining the disease injury and
burden (14). Along with causing extensive mortality, COVID-19
increased vulnerability for diseases by impairing immune system
causing increased susceptibility for infections (15, 16). Dengue and
COVID-19 co-infection challenged the advanced medical technology
with similar laboratory and clinical features (6, 7, 26). Several mortal-
ity cases reported in varied areas with these co infections (3, 17, 18).
Dengue infections increase while COVID-19 leave the patient suscep-
tible with reduced immunity (19). There is very limited literature
available on dengue and COVID-19 co-infections that highlights the
comparison of symptoms and diagnosis based on clinical features. In
this context, the current article presents a case series that highlights
the clinical similarities in the presentation of dengue and COVID-19,
emphasizing the diagnostic challenges posed by overlapping
symptoms.

Aim of the study: This study aims to analyze and compare the
clinical presentation of dengue and COVID-19 in co-infected patients,
with a focus on the implications for accurate diagnosis and effective
case management.
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2 Methodology
2.1 Study design

This is a retrospective, descriptive case series conducted at ter-
tiary care hospitals in Jeddah, Saudi Arabia. We reviewed clinical
and laboratory records of 50 patients admitted between March and
June 2020 with confirmed or suspected COVID-19, dengue, or co-
infection. Cases were included if laboratory confirmation was
available by RT-PCR for SARS-CoV-2 and/or NS1 antigen, IgM/
IgG serology, or PCR for dengue. Demographic, clinical, and out-
come data were extracted from patient records and analyzed
descriptively Manuscript Formatting. Suspected COVID-19 cases
referred to patients presenting with compatible clinical symptoms
and epidemiological exposure before RT-PCR confirmation
(Figures 1, 2).

2.2 Inclusion criteria

RT-PCR confirmed cases of COVID-19.

2 Dengue confirmation through NS1 antigen, IgM/IgG serol-
ogy, or PCR.

3 Availability of detailed clinical symptoms and demographic
information.

Data extracted from patient case records and surveillance systems.
Each patient’s file was reviewed for demographics (age, gender, nation-
ality), clinical symptoms (including fever pattern, myalgia, respiratory
and gastrointestinal features), and outcomes (hospitalization, severity,
and death). Cases were categorized into monophasic and biphasic
fever patterns based on clinical notes and temperature chart trends.
Descriptive statistics were used to summarize categorical data, and
symptom frequencies were analyzed. Inferential statistical analyses
including chi-square testing were additionally performed where appli-
cable to compare symptom distribution among infection categories,
with p < 0.05 considered statistically significant (Table 1).

2.3 Exclusion criteria

Patients with incomplete clinical or laboratory records.

2 Patients without confirmatory laboratory testing for dengue
or COVID-19.

3 Patients diagnosed with other confirmed febrile illnesses unre-
lated to dengue or COVID-19.

3 Results

This case series report is of 50 patients admitted in various hos-
pitals for the symptoms of dengue/COVID-19/co-infections. Mean
age of the patients found to be 39 + 11.8 years, we observed consider-
able overlap in symptom profiles, contributing to diagnostic
complexity.

Fever was present in all patients, with biphasic fever reported in
20% of cases (n = 10), a feature more typical of dengue, whereas
monophasic fever was observed in 76% (n =38), a feature of
COVID-19 or other viral fevers. 4% (n = 2) had undocumented fever
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FIGURE 1

The percentage distribution of major clinical symptoms among study participants.

Fever Pattern Distribution
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FIGURE 2
The distribution of monophasic and biphasic fever patterns observed
among patients.

patterns. This distinction may reflect temporal overlap in symptom
evolution or the limitations of patient recall and documentation.
Graphical representations of monophasic and biphasic fever curves
were added to better demonstrate the observed temperature patterns
(Table 2).

Myalgia was the most frequently reported musculoskeletal symp-
tom, present in 46% of cases. Arthralgia, a classical symptom of
dengue, was surprisingly infrequent, noted in only 4%. Headache
occurred in 18% of patients. These findings suggest that while muscu-
loskeletal symptoms remain important, their diagnostic utility may be
limited in co-infection settings.

Respiratory symptoms—which are more indicative of COVID-
19—were prominent: shortness of breath (38%), productive cough
(24%), and dry cough (14%). These manifestations complicate the
clinical picture, especially in the presence of overlapping systemic

symptoms.
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TABLE 1 Demographic characteristics and clinical symptom profile of patients with suspected
dengue and COVID-19.

Total patients No. of cases % of cases
Male 43 86%
Female 7 14%
Saudi 23 46%
Non Saudi 27 54%
Freq. automatic calc.

Cough 20 40%
Fever 48 96%
SOB 19 38%
Vomiting 9 18%
Headache 9 18%
Body ache (myalgia) 24 48%
Joint pain (arthralgia) 2 4%
Sore throat 11 22%
Nausea 14 28%
Skin rash 18 36%
Dry cough 8 16%
Productive cough 12 24%
Abdominal pain 9 18%
Age

Mean age 39+11.8

Cutaneous rash, commonly seen in dengue, was reported in 36%
of patients, while gastrointestinal symptoms such as nausea (28%),
vomiting (18%), and abdominal pain (18%) were also frequent,
reflecting the known overlap of dengue and COVID-19 in affecting
the gastrointestinal tract. Sore throat was present in only 20% of
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TABLE 2 Inferential and descriptive statistical analysis of overlapping clinical manifestations in dengue and COVID-19.

Statistical Variables Statistical test

compared

analysis

Result Interpretation

Respiratory symptoms
Symptom association
vs. gastrointestinal Fisher’s exact test
analysis
symptoms

Patients presenting with respiratory
Significant association symptoms were significantly more
8.47 x107®
observed likely to have gastrointestinal

symptoms simultaneously

Monophasic vs. biphasic
Fever pattern distribution Descriptive analysis

fever

Fever pattern alone was not
Monophasic fever more
— sufficient for differentiating

throat

common
infections
SOB, dry cough,
Respiratory symptom Respiratory Supports overlap with COVID-19
productive cough, sore Frequency analysis —
frequency manifestations common clinical presentation

Gastrointestinal symptom | Nausea, vomiting,

Frequency analysis

Demonstrates overlap between

GI symptoms frequently dengue and COVID-19

frequency abdominal pain observed
manifestations
Musculoskeletal Myalgia common, Musculoskeletal symptoms had
Myalgia and arthralgia Frequency analysis —
symptoms arthralgia rare limited discriminatory value
Dermatological Rash present in 36% Rash alone may mislead diagnosis
Skin rash Frequency analysis —
manifestations cases toward dengue

patients, underscoring its limited discriminatory value in co-
infected cases.

These findings emphasize the diagnostic ambiguity posed by co-
infection. The concurrent presence of respiratory and systemic symp-
toms can easily mask or mimic either illness, delaying appropriate
care and the study highlights the urgent need for dual diagnostic test-
ing, integrated clinical algorithms, and syndromic surveillance strate-
gies in regions experiencing overlapping outbreaks.

4 Discussion

This case series reporting shows the importance of knowledge
regarding COVID-19 and Dengue co-infections highlighting the com-
plex clinical interplay between COVID-19 and dengue fever, putting
forward diagnostic challenges in dengue endemic regions (1) like
coastal areas of Saudi Arabia. Among the 50 patients studied, the
symptom overlapping between dengue, COVID-19, and their co-
infections blurred conventional diagnostic pathways, stressing the
need for increased clinical understanding and the necessity of inte-
grated diagnostic strategies.

4.1 Demographic overview

The mean age of patients in this series was 39 + 11.8 years, with a
strong male predominance (86%). This gender imbalance could reflect
differential health-seeking behaviour and occupational exposure risks
of the population under study. The slight predominance of non-Saudi
patients (54%) also suggests potential disparities in exposure or
healthcare access, particularly among migrant populations who may
live in densely populated housing or have limited access to preventive
measures.
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4.2 Fever patterns and diagnostic
implications

Fever was the most consistent symptom observed in 96% of cases.
Importantly, 20% of patients exhibited a biphasic fever, a pattern more
characteristic of dengue virus infection. Monophasic fever, seen in
76% of cases, is typically associated with COVID-19 and other viral
illnesses. The small percentage (4%) of patients (Supplementary Table 1)
with undocumented fever patterns reflects possible limitations in ret-
rospective data collection or patient recall. The variability in fever
presentation underscores the need for clinicians to consider both tem-
poral and qualitative aspects of fever when differentiating between the
two infections. This shows based on fever patterns it is difficult to
diagnose dengue and COVID-19.

4.3 Musculoskeletal symptoms: limited
discriminatory value

Myalgia, reported in 48% of cases, emerged as the most
common musculoskeletal complaint, whereas arthralgia—a hall-
mark symptom of dengue—was surprisingly rare (4%)
(Supplementary Table 1). The triad of symptoms fever, myalgia
and arthralgia would always direct physician towards dengue in
the pre COVID era, however post COVID-19 season, it is not
surprising to have these symptoms in co-infection. This pose cli-
nicians diagnostic challenge unless laboratory confirmation is
followed. The same view was expressed in the meta-analysis done
by Dalugama and Seneviratne (4). These findings suggest that
musculoskeletal symptoms alone, while commonly seen, may
offer limited specificity in distinguishing between the two diseases
in overlapping outbreaks. Headache occurred in 18% of patients.
In the study done by Carosella et al. (20), headaches are seen more
commonly in coinfected patients.
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4.4 Respiratory manifestations: hallmark of
COVID-19

As expected, respiratory symptoms were notably prevalent:
shortness of breath (38%), productive cough (24%), and dry cough
(16%). These findings align with known clinical features of COVID-
19 and may indicate either isolated COVID-19 infections or the
respiratory burden of co-infections. The coexistence of such symp-
toms with systemic features (e.g., fever, myalgia) complicates the
clinical picture and emphasizes the need for respiratory assessment
even in patients presenting with presumed dengue symptoms.
Dengue hemorrhagic fever may cause pulmonary oedema and pleu-
ral effusion which may exacerbate shortness of breath. While
COVID-19 causes primarily breathlessness by causing inflammation
of alveoli or by pulmonary intravascular coagulation (21). Sore throat
was observed in only 22% of patients, reaffirming its limited diagnos-
tic utility in co-infection settings. While often cited as a typical symp-
tom of upper respiratory viral infections, sore throat is less common
in dengue and in COVID-19 lower respiratory tract infections are
frequent (22).

4.5 Cutaneous and gastrointestinal
manifestations

Cutaneous rash, typically associated with dengue, was reported in
36% of patients—substantially higher than commonly seen in
COVID-19 cases. In a case reported in Thailand the patient initially
presented with white petechial rash hinting clinicians towards dengue,
however later it was diagnosed to be COVID-19 (23). This case
stresses the pitfalls in relying solely on clinical presentation, particu-
larly cutaneous findings, in settings where both dengue and COVID-
19 are circulating. The overlapping symptoms—such as fever, rash,
myalgia, thrombocytopenia, and elevated liver enzymes gastrointesti-
nal symptoms, such as nausea (28%), vomiting (18%), and abdominal
pain (18%), were also frequent. These manifestations reflect the over-
lapping systemic involvement of both viruses and further highlight the
diagnostic uncertainty. The co-occurrence of skin and gastrointestinal
symptoms should prompt consideration of dengue, but not to the
exclusion of COVID-19, especially in co-circulation settings. The sig-
nificant symptom overlaps can lead to misdiagnosis, delayed treat-
ment, and inappropriate infection control measures. In febrile patients
presenting with a mix of systemic, respiratory, and gastrointestinal
symptoms, clinicians must maintain a high index of suspicion for co-
infection, particularly in endemic or high-burden areas. Additional
information  regarding patient outcomes included in
Supplementary Table 3.

The findings highlight the critical need for dual diagnostic test-
ing for dengue and SARS-CoV-2 in febrile patients, integrated
clinical algorithms that account for the co-prevalence of these dis-
eases and Syndromic surveillance systems that can identify emerg-
ing patterns of co-infection. While laboratory confirmation has
proved the coinfection of dengue and COVID-19, it is always
required laboratory testing for Dengue NS1, Dengue PCR and
RTPCR for COVID-19 together (Supplementary Table 2) when a
patient arrives for fever. Integrated clinical algorithms need to be
created stating clear demarcation between clinical symptoms.
Keeping in mind the financial resources required for laboratory
confirmation of all fever cases, it is always beneficial to create clini-
cal algorithms which will delineate the cases to the best possible
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way by the clinicians there by reducing the burden on health care
system and laboratory confirmation can be restricted to the criti-
cally ill patients (24).

5 Limitations and future directions

Although we have collected 50 samples still, we find this as a limi-
tation of the study which may limit the generalizability of the findings.
Additionally, not all cases may have had laboratory-confirmed diag-
noses of both dengue and COVID-19, potentially introducing classi-
fication bias. Documentation variability and reliance on
patient-reported symptoms also pose limitations.

Future studies should aim for larger, multicentric cohorts with
confirmed dual infections. Investigations into the immunological
interactions between dengue virus and SARS-CoV-2 may help explain
atypical symptom presentations and disease severity. Additionally,
research into potential biomarkers that can differentiate between
dengue and COVID-19 could greatly enhance early diagnostic

accuracy.

6 Conclusion

This study highlights the diagnostic challenges caused by overlap-
ping manifestations of dengue and COVID-19 in endemic settings.
Combined clinical assessment and laboratory confirmation remain
essential for accurate diagnosis and timely management. Integrated
diagnostic algorithms and dual testing strategies may help reduce mis-
diagnosis and improve patient outcomes during overlapping
outbreaks.

7 Recommendations

Safeguarding dengue-endemic nations against the “double pan-
demic” threat will require a multilayered approach: sustained vector
control, vaccination where available and integrated clinical algorithms
for syndromic identification by clinicians. Implementing these inte-
grated measures now may reduce burden on health care system.
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