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Role of Serum Ferritin as An Early Prognostic Marker in Dengue
Fever: A Prospective Observational Study
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Abstract

Background: Early detection of progression to severe dengue using simple and measurable tests is
crucial for initiating appropriate supportive therapy. This research investigated if blood ferritin levels
can be used as a marker of seriousness in individuals with dengue. Methods: A hospital-based,
forward-looking study was performed on 70 individuals admitted to the Bangladesh Shishu Hospital &
Institute. Dengue diagnoses were made based on NSI antigen detection on days 2—3 and/or IgM
presence on days 6—10. Blood ferritin levels were quantified using ELISA on the day of defervescence.
Results: Mean age was 5.5 = 4.02 years, with 42.9% between 1-5 years and a male predominance
(62.9%). Dengue shock syndrome developed in 28.6% of patients. The mean serum ferritin level was
931.50 = 1009.56 ng/ml. significantly higher levels (2222.60 + 739.60 ng/ml) were observed in dengue
shock syndrome cases. Conclusion: Elevated serum ferritin levels during the defervescence period are
significantly associated with dengue shock syndrome and may be used as an early prognostic marker.
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Introduction: Dengue virus (DENV), a member of the
flavivirus family, is mainly spread through the bites of
Aedes aegypti and Aedes albopictus mosquitoes. Four
main serotypes of the virus are known: DENV-1 to
DENV-4. Infection with one serotype provides lifelong
protection against that specific serotype, but not against
the others. Subsequent infections with different
serotypes can increase the risk of severe dengue due to a
phenomenon called antibody-dependent enhancement'-2.
DENVI1 and DENV3 are generally considered less
dangerous than DENV2 and DENV4, with Type 4 being
less virulent than Type 2. Experiencing dengue infection
with one serotype provides lifelong immunity to that
specific serotype but may increase the risk of
complications upon later infection with a different
serotype. Dengue is a major cause of sickness and death
among children in Southeast Asia!2. The World Health
Organization (WHO) estimates that there are roughly
50-100 million new dengue infections worldwide

annually, with 50,000 severe cases requiring
hospitalization and a mortality rate of about 2.5%. The
number of cases has dramatically increased over the last
two decades, rising nearly eightfold from 505,430 in
2000 to approximately 5.2 million in 201934, The first
dengue hemorrhagic fever outbreak in Bangladesh
occurred in mid-2000, with 5,551 reported cases from
Dhaka, Chittagong, and Khulna. Of these, 4,385 (62.4%)
were classified as Dengue Fever (DF) and 1,186 (37.6%)
as Dengue Hemorrhagic Fever (DHF). The
Case-Fatality Rate (CFR) was 1.7%, with 93 deaths
reported. In 2019, 101,354 dengue cases were recorded,
along with 179 related deaths’. The severity of dengue
can range from a mild fever to more serious conditions
like dengue hemorrhagic fever and dengue shock
syndrome®. Dengue fever usually presents as a sudden
fever lasting 2 to 7 days, accompanied by symptoms
such as headache, pain behind the eyes, muscle aches,
joint pain, rash, and bleeding problems’.
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The NS1 antigen test, using the enzyme-linked
immunosorbent assay (ELISA), is used for dengue
diagnosis during the initial five days of fever. The NS1
test shows a diagnostic sensitivity exceeding 90%
within the first two to three days of illness. However,
its sensitivity gradually decreases and becomes
significantly lower after the fifth day®. Dengue
virus-specific IgM can be identified and used to
diagnose dengue infections with considerable
accuracy. Individuals who have never had dengue
before show a gradual IgM response, increasing by
50% within three to five days, 80% after more than
five days, and reaching 100% after ten days °,'°.
According to the WHO, severe dengue includes
dengue hemorrhagic fever and dengue shock
syndrome''. Ferritin is a protein that stores iron,
making it readily available for essential cell functions
while protecting other important molecules from the
potentially damaging effects of this metal. It also plays
a role in various other health conditions, including
inflammatory, neurodegenerative, and cancerous
diseases’. Some studies have indicated that serum
ferritin might serve as a marker for feverish
thrombocytopenia caused by viral infections like
dengue fever'%'?. Elevated ferritin levels in dengue
patients suggest a strong immune response and
problems with blood clotting, indicating more severe
disease requiring close observation'4,">. This research
investigated whether measuring ferritin early in the
illness could predict the severity of dengue, potentially
helping with patient sorting and proper care.

Materials & Methods

This prospective observational study, carried out at
Bangladesh Shishu Hospital & Institute in Dhaka,
Bangladesh, aimed to investigate the relationship
between serum ferritin levels and dengue severity
during the defervescence period.

The study included children between 1 month to 15
years old who had dengue fever with warning signs
upon arrival at the hospital. Children were not included
if they had dengue shock syndrome, dengue
hemorrhagic fever, significant long-term illnesses, or
had received a blood transfusion recently. Participants
were selected based on the World Health
Organization's (WHO) 2012 criteria for dengue fever
with warning signs. Patients with fever and positive

dengue blood tests from other labs were also
considered. Individuals were excluded if permission to
participate was not granted by their parents or legal
guardians. Dengue cases were confirmed by positive
NS1 antigen tests within the first 3 days of illness,
and/or positive IgM antibody tests between days 6 and
10. Patients with other identified causes for their fever
were classified as having different febrile diseases.
Severe dengue was characterized by severely low
platelet counts, substantial bleeding, fluid leaking from
blood vessels, shock, or failure of multiple organs. All
other cases were classified as non-severe dengue.
Serum ferritin levels were measured during the
defervescence period via immunoluminescence using
the ADVIA Centaur CP instrument. Blood tests were
performed using the Sysmex Hematology Analyzer
(Model 1000) to measure hemoglobin, total white
blood cell count, types of white blood cells, platelet
count, and hematocrit. The main goal of the study was
to evaluate the relationship between serum ferritin
concentrations and the severity of dengue illness.

Statistical Analysis: Data analysis was done using the
Statistical Package for the Social Science (SPSS)
Version 25. Continuous variables were summarized
using mean and standard deviation (SD) and
categorical variables as frequencies and percentages.
Kruskal Wallis test was done to compare the median
values among groups. A probability value of <0.05 was
accepted as the level of statistical significance.

Results
Table I: Demographic profile of the study subjects (N=70)
Frequency (n) | Percentage (%)
Age (years)
<1 8 11.4
1-5 30 42.9
>5-10 22 314
>10 - 15 10 14.3
Mean + SD 5.50 £4.02
Min - max 0.33-15
Gender
Male 44 62.9
Female 26 37.1

Mean age of the study subjects was 5.5 + 4.02 years,
with 42.9% of patients between 1-5 years of age.
There was a male predominance (62.9%) among the
study population.
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Table II: Symptoms of dengue of the study
subjects (N=70)

Symptoms Frequency (n) | Percentage (%)
Fever 70 100.0
Rash 23 32.8
Joint pain/Arthralgia 1 1.4
Persisting vomiting 13 18.6
Headache 3 4.3
Constipation 1 1.4
Diarrhea 5 7.1
Abdominal pain 13 18.6
Retro-orbital pain 4 5.7
Urine output reduced 9 12.9
Duration of illness (days)

Febrile [Mean + SD] 4.52+2.51

During admission, all dengue cases presented with
fever (100%) and mean duration of fever was 4.52 +
2.51 days. Other predominant clinical features
included rash (32.8%), vomiting (18.6%), abdominal
pain (18.6%), reduced urine output (12.9%), and
diarrhea (7.1%), as shown in Table II.

Table III: Dengue NS1 antigen of the study
subjects (N=70)

Frequency (n) | Percentage (%)
Dengue NS1
Positive 42 60.0
ICT for Dengue
IgM (positive) 25 35.7
IgM & IgG (positive) 3 4.3

Regarding serological tests, NS1 antigen was
positive in 60.0% of cases (based on prior reports
before admission), while 35.7% tested positive for
IgM antibodies and 4.3% tested positive for both [gM
and IgG (Table III)

Table IV: CBC parameter at admission of the
study subjects (N=70)

Mean + SD Min - max
Hemoglobin (g/dl) | 10.83 +1.42 6.40 - 13.90
HCT 34.61 £4.19 22.50 - 49.00
TWBC 6654 £ 3328 430 -20250
Platelet count 186739 £ 108414| 20000 — 442000

Baseline hematological data at admission showed a
mean hemoglobin level of 10.83 £+ 1.42 g/dL,
hematocrit (HCT) 34.61 + 4.19%, total leukocyte
count (TWBC) 6,654 + 3,328 /mm?, and platelet
count 186,739 + 108,414 /mm? (Table IV).
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Table V: Liver function test at admission of the
study subjects (N=70)

Mean + SD Min - max
SGOT (U/L) 128.56 £ 317.67| 12.00- 2504.00
SGPT (U/L) 82.46 +172.39 | 14.00 - 998.00
Serum Albumin (gnv/L)| 33.89 £4.68 | 22.80-41.00

Liver function tests showed a higher mean SGOT
(AST) level (128.56 = 317.67 U/L) compared to
SGPT (ALT) (82.46 + 172.39 U/L). Mean serum
albumin level was 33.89 + 4.68 g/L (Table V).

Table VI: Serum ferritin level during the
defervescence period of the study subjects (N=70)
Mean + SD Min - max
931.50 £ 1009.56|18.50 - 4130.00
Mean serum ferritin level at the defervescence period

was 931.50 £ 1009.56 ng/mL, with values ranging
from 18.50 to 4,130.00 ng/mL (Table VI).

Serum Ferritin (ng/ml)

Table VII: Signs of dengue during the
defervescence period of the study subjects (N=70)

Signs Frequency (n) | Percentage (%)
Tourniquet test positive 14 20.0
Low BP 20 28.6
Pulse
Low 20 28.6
Normal 50 71.4
Bleeding 3 4.3
Ascites 4 5.7
Organ dysfunction 3 4.3

At defervescence, 20.0% of patients had a positive
tourniquet test, and 28.6% developed low blood
pressure (shock). Bleeding was observed in 4.3%,
ascites in 5.7%, and organ dysfunction in 4.3% of
cases (Table VII).

Table VIII: Type of dengue of the study subjects (N=70)

Frequency (n) | Percentage (%)
Dengue Fever with warning sign 40 57.1
Dengue Hemorrhagic fever 7 10.0
Dengue shock syndrome 20 28.6
Expanded dengue syndrome 3 43

Based on World Health Organization classifications,
the majority of patients in the study (57.1%) presented
with dengue fever accompanied by warning signs.
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A smaller proportion had dengue hemorrhagic fever
(10.0%), while a little over a quarter (28.6%)
progressed to dengue shock syndrome. A small
percentage of the subjects (4.3%) developed
expanded dengue syndrome (Table VIII).

Table IX: Serum ferritin level according to dengue
type of the study subjects (N=70)

Mean + SD p-value
Dengue Fever with warning
i 415.38 £559.84 | <0.001
sign
Dengue Hemorrhagic fever | 559.19 +300.93
Dengue shock syndrome 2222.60 & 739.60
Expanded dengue syndrome | 74.63 +5.92

Serum ferritin levels varied significantly among
dengue types (p < 0.001), with the highest mean level
in dengue shock syndrome cases (2222.60 + 739.60
ng/mL) (Table IX).

Discussion:

Currently, there is no single test that can accurately
predict the severity and outcome of dengue fever.
Therefore, this study aimed to evaluate the
association between serum ferritin levels and disease
severity in dengue patients, with the goal of
identifying an accessible early prognostic marker for
improved patient triage and management.

In our study, the majority of patients were male
(62.9%). A study from Singapore reported a similar
male predominance, with 71% of PCR-positive
dengue patients being male '7. Nadeem et al. ' Also
found a higher proportion of male patients in their
cohort.

The mean duration of the febrile phase in our study was
4.52 £ 2.51 days, which is comparable to the findings
of Chaiyaratana et al. '8, who reported a median febrile
duration of five days (range: 1-10 days).

In our cohort, dengue hemorrhagic fever was
identified in 10% of patients, dengue shock syndrome
in 28.6%, and dengue fever with warning signs in
57.1%. Severe dengue manifestations included
bleeding (4.3%), shock (28.6%), ascites (5.7%), and
organ dysfunction (4.3%). These findings are
consistent with the observations of Diwakar and
Madhu *°, who reported similar complication rates in
severe dengue.

A key finding of our study was the significantly
higher mean serum ferritin level in patients with
dengue shock syndrome (2222.60 + 739.60 ng/mL)
compared to those with dengue fever with warning
signs (415.38 = 559.84 ng/mL), dengue hemorrhagic
fever (559.19 + 300.93 ng/mL), and expanded
dengue syndrome (74.63 = 5.92 ng/mL) (p < 0.001).

These results are supported by previous studies.
Nadeem et al.'® reported mean ferritin levels of
3175.4 + 1095.2 ng/mL in severe dengue compared
to 1686.9 = 1307.0 ng/mL in uncomplicated dengue
fever. Similarly, Prakash et al.*® observed
significantly higher median ferritin levels in severe
dengue (3985 ng/mL, IQR: 2007 ng/mL) compared
to non-severe dengue (1936 ng/mL, IQR: 1940
ng/mL) (p <0.001).

Other studies by Petchiappan et al.?® and
Soundravally et al."* also demonstrated that
hyperferritinemia is strongly associated with severe
dengue and can serve as an early predictor of disease
severity. The likely explanation is that elevated
ferritin reflects intense immune activation, cytokine
release, and associated coagulation abnormalities, all
of which contribute to severe clinical outcomes. In
contrast, Expanded Dengue Syndrome is a broad
category of  atypical organ  involvement
(neurological, renal, hepatic, cardiac etc.). It does not
always involve the same degree of systemic cytokine
storm or macrophage activation seen in DSS.

Our findings strengthen the evidence that serum
ferritin, a widely available laboratory marker, could
be used to identify dengue patients at risk of
developing severe disease, allowing earlier
intervention and closer monitoring.
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Conclusion:

Elevated serum ferritin levels during the
defervescence period were significantly associated
with dengue shock syndrome in this study. These
findings suggest that serum ferritin can serve as a
useful early prognostic marker to identify patients at
higher risk for severe dengue. Incorporating serum
ferritin measurement into routine dengue evaluation
may help guide timely clinical decision-making,
optimize patient triage, and improve outcomes
through earlier intervention and closer monitoring.

Limitations:

1. The study did not differentiate between
compensated and decompensated dengue shock
syndrome, which may have provided additional
insight into disease progression.

2. Dengue virus genotyping was not performed,
limiting the ability to correlate specific serotypes
with serum ferritin levels and disease severity.

3. Serum ferritin was not measured during the febrile period.

Referrances:

1. World Health Organization. Dengue: Guidelines
for diagnosis, treatment, prevention and control.
Geneva: WHO; 2009. Available from:
https://www.who.int/news-room/fact-sheets/det
ail/dengue-and-severe-dengue [Accessed 28

Apr 2022].
2. Ministry of Health and Family Welfare.
National Vector Borne Disease Control

Programme. New Delhi: Directorate General of
Health Services; 2022.

3. World Health Organization. Dengue in the
South-East Asia Region. 2024. Available from:
https://www.who.int/southeastasia/health-topic

s/dengue-and-severe-dengue [Accessed 3 May
2021].

4.  World Health Organization. Global strategy for
dengue prevention and control, 2012-2020.
Geneva: WHO; 2012. Available from:
https://iris.who.int/handle/10665/75303
[Accessed 1 May 2021].

Received date: 21/08/2025 A\

Accepted reviewed version date: 18/10/2025

10.

I1.

12.

13.

14.

Central Medical College Journal
Vol 9 No 2 July 2025
DOI: https://doi.org/10.3329/cemec).v9i2.90434

Azad DAK, et al. National guideline for clinical
management of dengue syndrome. Dhaka:
Directorate General of Health Services; 2018.

World Health Organization, Special Programme
for Research and Training in Tropical Diseases.
Dengue: Guidelines for diagnosis, treatment,
prevention and control. Geneva: WHO; 2009.

Directorate General of Health Services.
National guidelines for clinical management of
dengue fever. New Delhi: National Vector
Borne Disease Control Programme; 2015.
Available from: http://www. nvbdcp.gov.in/
Doc/ Clinical%20Guidelines.pdf

Centers for Disease Control and Prevention.
Laboratory guidance and diagnostic testing.
Atlanta: CDC; 2017. Available from: https://
www.cdc.gov/dengue/clinicallab/laboratory.ht
ml [Accessed 3 May 2021].

Muller DA, Depelsenaire AC, Young PR.
Clinical and laboratory diagnosis of dengue
virus infection. J Infect Dis. 2017;215:89-95.

Chaudhuri SR, Bhattacharya S, Chakraborty M,
Bhattacharjee K. Serum ferritin: a backstage
weapon in diagnosis of dengue fever.
Interdiscip Perspect Infect Dis. 2017; 20 17 :
7463489.

Selvamuthukumaran S. Severity of dengue
fever and serum ferritin levels — a correlative
study in a rural tertiary care medical college and
hospital in Tamil Nadu (South India). Ann Int
Med Dent Res. 2018;4:52-4.

Soundravally R, Agieshkumar B, Daisy M,
Sherin J, Cleetus CC. Ferritin levels predict
severe dengue. Infection. 2015;43(1):13-9.

World Health Organization. Prevention and
control. Geneva: WHO; 2009;409(3):160.

van de Weg CAM, Huits RM, Pannuti CS,
Brouns RM, van den Berg RW, van den Ham

HJ, et al. Hyperferritinaemia in dengue
virus-infected patients is associated with
immune activation and coagulation

disturbances. PLoS Negl Trop Dis. 2014; 8(10):
e3214.



Central Medical College Journal
Vol 9 No 2 July 2025
DOI: https://doi.org/10.3329/cemecj.v9i2.90434

15.

16.

17.

18.

Ho T, Wang S, Anderson R, Liu C. Antibodies in
dengue immunopathogenesis. J Formos Med
Assoc. 2013;112(1):1-2.

Nadeem M, et al. Serum ferritin: an indicator of
disease severity in patients with dengue
infection. J Rawalpindi Med Coll. 2016; 20(3) :
165-7.

Lee LK, Gan VC, Lee VJ, Tan AS, Leo YS, Lye
DC. Clinical relevance and discriminatory value
of elevated liver aminotransferase levels in
dengue severity. PLoS Negl Trop Dis. 2012;
6:¢1676.

Chaiyaratana W, Chuansumrit A, Atamasirikul
K, Tangnararatchakit K. Serum ferritin levels in
children with dengue infection. Southeast Asian
J Trop Med Public Health. 2008;39(5):832-6.

19.

Diwakar NT, Madhu G. Role of serum ferritin
and serum aminotransferases in predicting the

severity in dengue fever with thrombocytopenia.
J Evol Med Dent Sci. 2018;7:6178-83.

20. Prakash R, Agarwal S, Chejara RS, Mital P,

Yadav S, Sharma SB. Serum ferritin levels as an

early prognostic marker in dengue fever. Int J
Sci Res Arch. 2022;5(1):73-8.

21. Petchiappan V, Hussain MT, Thangavelu S. Can

serum ferritin levels predict the severity of
dengue early? An observational study. Int J Res
Med Sci. 2019;7(3):876-81.

Ay Received date: 21/08/2025

Accepted reviewed version date: 18/10/2025



