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Abstract: Objective: To analyze laboratory test results and clinical characteristics of dengue patients, providing a
reference for early diagnosis and treatment. Methods: A retrospective analysis was conducted on the serological
and pathogenetic results of 118 suspected dengue cases from 2017 to 2024. The study evaluated testing methods
and examined patients’ medical histories. Participants were grouped by age into three categories: youth (<43 years,
n=39), middle-aged (44-63 years, n=25), and elderly (>63 years, n=16). Clinical features and lab outcomes were
documented and compared. Results: Among the 118 suspected dengue cases, 80 serum specimens tested positive
for immunoglobulin M (IgM), NS1 antigen, or viral nucleic acid in single or multiple tests. The sensitivity and specific-
ity of the NS1 assay (colloidal gold) compared to real-time PCR (RT-PCR) were 83.78% (62/74) and 33.33% (2/6),
respectively. ROC analysis showed AUCs of 0.931 for NS4, 0.963 for RT-PCR, and 0.894 for NS1 + RT-PCR. Both NS1
antigen and nucleic acid detection rates were high during early (1-3 days) and middle (4-14 days) infection stages.
Clinical symptom analysis revealed significant differences between the three groups in fatigue, vomiting, abdominal
pain, and diarrhea (all P<0.05). Youth had less fatigue but more vomiting and abdominal pain than the middle-aged
and elderly (all P<0.05). The middle-aged group experienced more diarrhea (P<0.05). Laboratory results showed
significant differences in platelet counts, with the highest platelet counts in the middle-aged group and the lowest
in the elderly (P<0.05). Conclusion: NS1 antigen and dengue virus nucleic acid are highly detectable during early
to mid-infection stages. Most young and middle-aged patients show mild symptoms, while the elderly tend to have
more severe forms.
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Introduction

Dengue fever is the most widespread arboviral
disease worldwide, primarily transmitted by
Aedes aegypti and Aedes albopictus mosqui-
toes [1]. There are four dengue virus (DENV)
serotypes: DENV1, DENV2, DENV3, and DENVA4.
The main clinical manifestations include fever,
headache, generalized muscle and joint pain,
marked fatigue, rash, lymphadenopathy, and
leukopenia [2, 3]. Dengue occurs mainly in trop-
ical and subtropical regions, particularly in over
100 countries across Southeast Asia, the Pa-
cific Islands, and the Caribbean [4].

With climate warming, increased international
travel, and expanding trade and tourism, den-

gue fever is spreading more widely [5, 6], evolv-
ing from a sporadic illness into a major public
health threat [7, 8]. It is estimated that approxi-
mately 390 million people are infected annual-
ly, of which 96 million develop symptomatic dis-
ease [9]. Dengue fever caused by DENV remains
a significant global health challenge. Despite
advances in understanding its pathogenesis,
effective prognostic tools and targeted treat-
ments are lacking due to its complex clinical
presentation and the limitations of current diag-
nostic methods [10]. Currently, no widely appli-
cable preventive vaccine or effective antiviral
therapy is available [11].

The atypical and variable symptoms of dengue
frequently result in missed or delayed diagno-

https://doi.org/10.62347/MGYE2505


http://www.ajtr.org
https://doi.org/10.62347/MGYE2505


Different tests in patients with dengue fever

Suspected cases of
clinical dengue fever
n=118

Presence of IgM antibody or NS1
antigen or viral RNA positive

YES NO

.

Laboratory-confirmed

cases of dengue fever
n=80

Non-dengue cases
n=38

Figure 1. Laboratory diagnostic process. Note: IgM:
immunoglobulin M; NS1: Non-structural Protein 1.

sis, and its clinical and epidemiological fea-
tures differ across regions [12-14]. In this study,
we retrospectively analyzed immunoglobulin M
(IgM), NS1, and nucleic acid test results from
118 suspected cases and compared the clini-
cal features of 80 confirmed cases across dif-
ferent age groups to provide data that may
inform improved strategies for dengue preven-
tion and control.

Materials and methods
Study design and patient enrollment

This retrospective study included 118 patients
with suspected dengue infection, confirmed by
laboratory testing. Electronic medical records
from the First People’s Hospital of Chun’an
County, covering the period from January 2017
to December 2024, were reviewed.

Inclusion criteria: (1) Diagnosis consistent
with the Diagnostic Criteria for Dengue Fever
(WS216-2008) and the Guidelines for the
Diagnosis and Treatment of Dengue Fever
(2nd ed.) [15], with the first day of fever onset
defined as day 1. (2) Availability of complete
clinical data.

Exclusion criteria: (1) Severe hepatic or renal
insufficiency; (2) Malignant tumors.

Based on these criteria, 118 eligible patients
were enrolled, including 63 males and 55
females. The study protocol was approved by
the Ethics Committee of the First People’s
Hospital of Chun’an County (No. 2025020626).

Data collection and grouping

Diagnostic testing: Laboratory test records,
including methods and results from serum
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samples, were collected to compare the diag-
nostic performance of different techniques.
The diagnostic process is illustrated in Figure
1. IgM and NS1 antigens were detected by
colloidal gold immunochromatographic assay
(GICA), and dengue virus nucleic acids were
detected by real-time RT-PCR.

Patient grouping and clinical data: Confirmed
patients were stratified into three age groups:
young (<43 years, n=39), middle-aged (44-63
years, n=25), and elderly (>63 years, n=16).
General information was recorded, including
age, sex, onset time, and changes in clinical
symptoms and signs. Laboratory findings in-
cluded routine blood tests, coagulation pro-
files, and biochemical examinations.

Statistical methods

All data were analyzed using SPSS 27.0 soft-
ware. Continuous variables were expressed as
mean = standard deviation (xtxsd), and com-
pared among groups using one-way ANOVA,
with LSD post hoc tests for pairwise compari-
sons. Categorical variables were expressed as
n (%) and compared using the x2 test or Fisher’s
exact test. The diagnostic accuracy of different
methods was assessed by ROC curve analysis.
A two-sided P<0.05 was considered statistical-
ly significant.

Results
Laboratory testing overview

Of the 118 suspected dengue cases, 80 serum
specimens tested positive for IgM antibody,
NS1 antigen, or viral nucleic acid, either indi-
vidually or in combination, yielding a positivity
rate of 67.80% (80/118). Among the 80 posi-
tive samples, the detection rates were 42.50%
(34/80) for IgM antibody, 86.25% (69/80) for
NS1 antigen, and 92.25% (74/80) for RT-PCR.
Based on epidemiological history and clinical
presentation, 80 cases were confirmed as den-
gue fever (Table 1).

IgM antibody detection was low in the early
stage (15.63%, 5/32) but increased to 83.33%
(5/6) after 15 days. NS1 antigen detection was
highest within 1-3 days of illness (90.63%,
29/32), decreased to 83.33% (5/6) after 15
days, and further declined to 66.67% (4/6)
thereafter. Viral nucleic acid detection was
96.88% (31/32) within 1-3 days and declined
t0 84.62% (11/13) during days 8-14. Combined
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Table 1. NS1 antigen and nucleic acid test results of 80 laboratory-diagnosed cases of dengue fever

with different disease stages

Daysofilness (d)  n  IgM-positive [n (%)] NS1-positive [n (%)] p';:ifi'féc[sc(g)] agjij;g\/’;“[cr:e('(;)]
13 32 5 (15.63) 29 (90.63) 31(96.88) 28 (87.50)
47 29 14 (48.28) 24 (82.76) 25 (86.21) 23 (79.31)
8-14 13 10 (76.92) 10 (76.92) 11 (84.62) 8 (61.54)
>15 6 5 (83.33) 4 (66.67) 5 (83.33) 3(50.00)
Total 80 34 (42.50) 69 (86.25) 74 (92.50) 62 (77.50)

Note: IgM: immunoglobulin M; NS1: Non-structural Protein 1.

Table 2. Nucleic acid results of 80 cases of dengue laboratory di-
agnosis GICA test for NS1 antigen and RT-PCR test for nucleic acid

) Nucleic Acid
Ns1 Antigen — - Total
Positive Negative
Positive 62 3 65
Negative 12 3 15
Total 74 6 80

Note: NS1: Non-structural Protein 1; GICA, gold immunochromatographic assay.

Table 3. ROC curve analysis of NS1 antigen, nucleic acid and co-

detection of NS1 antigen and
viral nucleic acid was posi-
tive in 87.50% (28/32) with-
in 1-3 days, but dropped to
50.00% (3/6) after 15 days.

Results of GICA detection of
NS1 antigen and RT-PCR de-
tection of nucleic acid

Among the 80 confirmed se-
rum samples, 62 were posi-

diagnosis

tive by both GICA for NS1 anti-

AUC S.E 95% ClI gen and RT-PCR for nucleic
NS1 antigen 0931 0024 0.000 0.885,0.978 acid, while 3 were negative
RT-PCR 0.963 0018 0000 09280997 Dy both. The sensitivity and
NS1 antigen + RT-PCR 0.894 0.029 0000 0.836,0.951 specificity of GICA relative to

Note: RT-PCR: real-time PCR; NS1: Non-structural Protein 1; GICA, gold immuno-

chromatographic assay.
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Figure 2. ROC curves for NS1 antigen, nucleic acid
and co-diagnosis. Note: NS1: Non-structural Protein
1; RT-PCR: real-time PCR.
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RT-PCR were 83.78% (62/74)
and 50.00% (3/6), respec-
tively. A significant difference
was observed between the
two methods (x?=4.158, P=0.041), with a
kappa value of 0.200 (Table 2).

Diagnostic efficacy analysis

ROC curve analysis compared the diagnostic
efficacy of NS1 antigen and nucleic acid test-
ing. As shown in Table 3 and Figure 2, the
AUCs were 0.931 for NS1 antigen detection,
0.963 for nucleic acid detection, and 0.894 for
combined positivity by both methods.

Comparison by illness stage

No significant difference was observed between
NS1 antigen detection (GICA) and nucleic acid
detection (RT-PCR) at different stages of iliness
(P>0.05) (Table 4).

Epidemiological analysis

The peak incidence of the 80 confirmed cases
between 2017 and 2024 occurred from August
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Table 4. Comparison of NS1 antigen detection by GICA and nucleic acid results by RT-PCR in 80

laboratory-diagnosed cases of dengue fever

1-3d 8-14 d >15d
+ - + + - +
NS1 antigen 29 3 26 10 3 4 2
RT-PCR 31 1 27 11 2 5 1
P 1.067 0.219 0.248 0.444
X2 0.302 0.640 0.619 0.505

Note: NS1: Non-structural Protein 1; RT-PCR: real-time PCR.

Figure 3. Time of onset for dengue patients in 2017-
2024.

to November (Figure 3). There were 41 males
(51.25%) and 39 females (48.75%), with a
male-to-female ratio of 1:0.95. The age of
onset ranged from 12 to 77 years (mean
45.22+17.08). The distribution by age group
was 48.75% (39/80) youth, 31.25% (25/80)
middle-aged, and 20.00% (16/80) elderly.

Clinical signs and symptoms

Analysis of clinical manifestations across age
groups (Table 5) revealed significant differenc-
es in fatigue, vomiting, abdominal pain, and
diarrhea (P<0.05).

Fatigue: The youth group had significantly less
fatigue than the middle-aged group (P<0.05),
but there was no difference compared with the
elderly (P>0.05).

Vomiting and abdominal pain: The incidence
was significantly higher in the youth group than
that in the elderly (P<0.05); no difference from
the middle-aged group (P>0.05).

Diarrhea: More common in the middle-aged
group than in the youth group (P<0.05); no dif-
ference compared with the elderly group (P>
0.05). No significant difference was found be-
tween the youth and elderly groups (P>0.05).
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Mild vs. severe clinical manifestations

Symptoms were classified as mild or severe
according to clinical severity [16] (Table 6). The
five most common mild symptoms were fever,
chills, malaise, headache, and musculoskeletal
pain.

In the youth group, malaise was less frequent
(P<0.05), while vomiting and abdominal pain
were more frequent (P<0.05) compared with
the other groups.

In the middle-aged group, diarrhea was signifi-
cantly more frequent than that in the other two
groups (P<0.05).

Severe symptoms were relatively uncommon.

In the youth group, subcutaneous petechiae/
hematoma was most frequent (12.8%), with
conjunctival congestion and chest tightness/
palpitations also observed.

In the middle-aged group, chest tightness/pal-
pitations were most frequent (12.0%), follow-
ed by conjunctival hemorrhage, subcutaneous
petechiae/hematoma, and dyspnea.

In the elderly group, all severe symptoms re-
corded in the study were present, with an inci-
dence rate of 6.25% for each (Table 7).

Laboratory findings

Comparison of laboratory results across age
groups (Table 8) revealed a significant differ-
ence in platelet counts (P<0.05): highest in the
middle-aged group and lowest in the elderly
group. No significant differences were observed
for other laboratory parameters (P>0.05).

Discussion

Dengue fever is mainly prevalent in tropical
and subtropical regions, primarily transmitted
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Table 5. Clinical signs and symptoms of dengue fever in patients of different ages [n (%)]

Clinical Symptoms Youth Middle-age Senior ¢ p
Group (n=39) Group (n=25)  Group (n=16)

Fever 37 (94.87) 24 (96.00) 15 (93.75) 0.833 0.659
Chills/frigidity 1(79.49) 0 (80.00) 14 (87.50) 0.515 0.773
Fatigue 8 (71.79) 3(92.00) 5 (93.75) 6.061 0.048
Headache 6 (92.31) 24 (96.00) 5 (93.75) 0.354 0.838
Bone/muscle pain 36 (92.31) 4 (96.00) 5 (93.75) 0.354 0.838
Flushing of the face/chest 3(33.33) 7 (28.00) 5(31.25) 0.202 0.904
Skin rash 1(28.21) 5 (20.00) 3(18.75) 0.842 0.656
Pruritus 6 (15.38) 4 (16.00) 2 (12.50) 0.103 0.950
Sore throat/cough 9 (23.08) 5 (20.00) 5 (31.25) 0.701 0.704
Nauseate 11(28.21) 4 (16.00) 2 (12.50) 2.271 0.321
Vomit 11 (28.21) 2 (8.00) 1(6.25) 6.061 0.048
Abdominal pain 13 (33.33) 3(12.00) 1(6.25) 6.832 0.033
Constipation 2 (5.13) 7 (28.00) 2 (12.50) 6.122 0.047
Retro-orbital pain 4 (10.26) 0 (0.00) 1(6.25) 2.735 0.255
Lumbago 1(0.00) 3(12.00) 1(6.25) 2.315 0.314
Lymph gland enlargement 0 (0.00) 0 (0.00) 1(6.25) 4.051 0.132
Disorders of consciousness 0 (0.00) 0 (0.00) 1(6.25) 4.051 0.132
Conjunctival hyperemia 3(7.69) 1 (4.00) 1(6.25) 0.354 0.838
Chest tightness/palpitations 1(2.56) 3(12.00) 1(6.25) 2.735 0.255
Subcutaneous petechiae/hematoma 5(12.82) 1 (4.00) 1(6.25) 1.641 0.440
Cavernous hemorrhage 0 (0.00) 0 (0.00) 1(6.25) 4.051 0.132
Hepatosplenomegaly 0 (0.00) 0 (0.00) 1(6.25) 4.051 0.132
Shortness 0 (0.00) 1(4.00) 1(6.25) 2.154 0.341
Shock 0 (0.00) 0 (0.00) 1(6.25) 4.051 0.132

by Aedes aegypti mosquitoes. Consequently,
its incidence shows seasonal variation [17],
typically occurring between May and Decem-
ber, with a peak from July to September [18].
Dengue is widespread in endemic areas, with
most cases reported in adults [19]. The incuba-
tion period is generally 3-14 days, with a mean
of 4-7 days [20]. Following an outbreak, atypi-
cal clinical symptoms and inapparent infec-
tions complicate differential diagnosis from
other infectious diseases [21]. Therefore, rapid
and accurate multi-indicator laboratory testing
is crucial for early detection, enabling timely
isolation of infection sources and prevention of
further spread [22].

The kinetics of viral nucleic acid and NS1 anti-
gen clearance and persistence after dengue
virus infection represent a dynamic process
[23]. The dengue virus genome is a positive-
sense single-stranded RNA, which can be
directly detected in serum by targeting viral
RNA [24]. In this study, viral nucleic acid in the
serum of 80 confirmed dengue cases was
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detected by fluorescent RT-PCR, with an overall
positive rate of 92.50%. The positive rate
reached 96.88% within 3 days of symptom
onset, indicating high sensitivity and specificity
of RT-PCR for early diagnosis, making it a pre-
ferred method for rapid detection.

NS1 protein is a highly conserved non-structur-
al glycoprotein of the dengue virus [25]. High
serum concentrations of NS1 antigen in the
acute phase of both primary and secondary in-
fections make it an ideal marker for early diag-
nosis [26, 27]. In this study, the overall positive
rate of NS1 antigen was slightly lower than that
of RT-PCR, but the difference was not statisti-
cally significant across illness stages, suggest-
ing that both NS1 antigen and nucleic acid de-
tection are suitable for laboratory screening.
ROC analysis confirmed that RT-PCR had the
highest diagnostic efficacy.

The age of onset among the 80 confirmed
cases ranged from 12 to 77 years, with youth
and middle-aged groups accounting for 80.00%
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Table 6. Mild clinical manifestations of dengue fever in patients of different ages [n (%)]

Clinical Symptoms Youth Group (n=39) Middle-age Group (n=25) Senior Group (n=16) t P
Fever 37 (94.87) 24 (96.00) 15 (93.75) 0.833 0.659
Chills/frigidity 31 (79.49) 20 (80.00) 14 (87.50) 0.515 0.773
Fatigue 28 (71.79) 23(92.00) 15 (93.75) 6.061 0.048
Headache 36 (92.31) 24 (96.00) 15 (93.75) 0.354 0.838
Bone/muscle pain 36 (92.31) 24 (96.00) 15 (93.75) 0.354 0.838
Flushing of the face/chest 13 (33.33) 7 (28.00) 5(31.25) 0.202 0.904
Skin rash 11 (28.21) 5 (20.00) 3(18.75) 0.842 0.656
Pruritus 6 (15.38) 4 (16.00) 2 (12.50) 0.103 0.950
Sore throat/cough 9 (23.08) 5 (20.00) 5 (31.25) 0.701 0.704
Nauseate 11 (28.21) 4 (16.00) 2 (12.50) 2.271 0.321
Vomit 11 (28.21) 2 (8.00) 1 (6.25) 6.061 0.048
Abdominal pain 13 (33.33) 3(12.00) 1(6.25) 6.832 0.033
Constipation 2(5.13) 7 (28.00) 2 (12.50) 6.122 0.047
Retro-orbital pain 4 (10.26) 0 (0.00) 1 (6.25) 2.735 0.255
Lumbago 1(2.56) 3(12.00) 1(6.25) 2.315 0.314
Lymph gland enlargement 0 (0.00) 0 (0.00) 1 (6.25) 4.051 0.132
Table 7. Severe clinical manifestations of dengue fever in patients of different ages [n (%)]

Clinical Symptoms Grozgtjrtsg) G,:/gjglﬁni%%) Groﬁzrzl:=r16) t P
Disorders of consciousness 0 (0.00) 0 (0.00) 1 (6.25) 4.051 0.132
Conjunctival hyperemia 3(7.69) 1 (4.00) 1 (6.25) 0.354 0.838
Chest tightness/palpitations 1(2.56) 3(12.00) 1 (6.25) 2.735 0.255
Subcutaneous petechiae/hematoma 5(12.82) 1 (4.00) 1 (6.25) 1.641 0.440
Cavernous hemorrhage 0 (0.00) 0 (0.00) 1 (6.25) 4.051 0.132
Hepatosplenomegaly 0 (0.00) 0 (0.00) 1 (6.25) 4.051 0.132
Shortness 0 (0.00) 1 (4.00) 1(6.25) 2154 0.341
Shock 0 (0.00) 0 (0.00) 1(6.25) 4.051 0.132
Table 8. Laboratory findings in patients with dengue fever of different ages

Laboratory parameters Youth Group (n=39) Middle-age Group (n=25) Senior Group (n=16) F P
WBC (x10°/L) 3.33+1.28 3.20+1.54 3.09+0.90 0.219 0.804
GRAN (x10°/L) 1.74+0.51 1.62+0.52 1.80+0.43 0.668 0.516
LYM (x10°/L) 0.91+0.24 0.904+0.21 0.804£0.19 1492 0.231
PLT (x10°/L) 130.69+10.94 136.20+15.35 122.69+16.96 4726 0.012
Albumin (g/L) 38.72+12.03 39.14+8.73 38.16+£9.33 0.043 0.958
ALT (U/L) 66.38+15.65 62.92+12.67 60.00+12.64 1.255 0.291
AST (U/L) 49.33+12.34 49.48+14.50 44.75+12.55 0.805 0.451
LDH (U/L) 245.79+28.27 245.24+25.20 242.94+24.46 0.066 0.936
CK (U/L) 202.03+16.14 193.60+£20.57 200.88+24.79 1.499 0.230
K* (mmol/L) 3.05+£0.53 2.95+0.46 2.98+0.45 0.295 0.745
Na* (mmol/L) 128.114+24.50 137.42+22.15 140.14+30.82 1.753 0.180
CRP (mg/L) 6.46+1.29 6.81+1.09 6.77+1.46 0.692 0.504

Note: WBC: white blood cell; GRAN: neutrophil; LYM: lymphocyte; PLT: blood platelet; ALT: alanine aminotransferase; AST: aspar-
tate aminotransferase; LDH: lactate dehydrogenase; CK: creatine kinase; CRP: C-reactive protein.
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(64/80). This aligns with reports that dengue
predominantly affects young and middle-aged
adults aged 20-60 years (73.72-90.30%) [28,
29]. Symptom analysis revealed that fatigue
was less common in the youth group than in
middle-aged and elderly patients, whereas vo-
miting and abdominal pain were more preva-
lent. This may be explained by the inclusion of
some minors in the youth group, who have dif-
ferent perceptions of fatigue and more fragile
gastrointestinal function. The five most fre-
quent mild symptoms were fever, chills, mal-
aise, headache, and musculoskeletal pain, con-
sistent with previous findings [30].

Severe manifestations were relatively uncom-
mon. In the youth group, subcutaneous pete-
chiae/hematoma was most frequent, with
conjunctival congestion and chest tightness/
palpitations also observed. In the middle-aged
group, chest tightness/palpitations predomi-
nated, with conjunctival hemorrhage, petechi-
ae/hematoma, and dyspnea also reported. In
the elderly group, all severe symptoms includ-
ed in this study were present, though the over-
all comorbidity rate remained low.

Laboratory testing showed reduced leukocyte
and neutrophil counts in most patients, con-
sistent with prior reports [31]. Other findings
included hypoalbuminemia, and elevated ala-
nine aminotransferase, aspartate aminotrans-
ferase, lactate dehydrogenase, creatine kina-
se, and creatine kinase isoenzymes were also
present, suggesting hepatic and myocardial
injury, in line with previous studies [32]. Ele-
ctrolyte disturbances, including hypokalemia
and hyponatremia, were also observed.

This study has several limitations inherent to a
retrospective design. Despite applying strict
inclusion and exclusion criteria, selection bias
cannot be fully excluded. Furthermore, the sin-
gle-center nature and limited sample size res-
trict the generalizability of the findings. Future
multicenter studies with larger cohorts, both
domestic and international, are warranted to
validate and expand upon these results.

In conclusion, both dengue virus NS1 antigen
and nucleic acid testing demonstrated high de-
tection rates and consistency during the early
to mid-stage of infection (1-7 days), supporting
their use in early diagnosis and screening of
suspected cases. The age of onset was pre-
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dominantly 24-63 years, with a nearly equal
male-to-female ratio. The five most common
mild symptoms were fever, chills, malaise,
headache, and musculoskeletal pain, whereas
severe manifestations were relatively infre-
quent. Thrombocytopenia varied across age
groups, while leukopenia and neutropenia
were common in most patients.
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