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Introduction

Dengue fever, the most common mosquito borne viral disease in 
humans, is a multi-systemic disease with various complications [1-
7]. It is transmitted through the bite of  an infected female Aedes 
aegypti/albopictus mosquito [9]. The dengue virus belongs to the 
genus Flavivirus of  the family Flaviviridae [1-4].

Dengue fever has increased gradually in the last two decades in 
India hence has become a major public health problem [25]. The 
incidence of  dengue over the period 1998-2009 was 6.34 per mil-

lion population which increased to 34.81 per million population 
in 2010-2014. (Data source: NVBDCP, Govt. of  India).

Classic dengue fever is more commonly seen in adolescents and 
young adults [9]. It`s clinical features are classified into 5 presen-
tations: non-specific febrile illness, classical dengue fever, dengue 
hemorrhagic fever, dengue hemorrhagic fever with shock syn-
drome and other unusual symptoms such as encephalopathy and 
hepatitis [10-13]. It is characterized by symptoms that appear 3-14 
days after the bite of  a vector [14] like sudden onset of  fever 
associated with malaise, headache, joint pain, retro-orbital pain, 
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Abstract

Objective: To study the clinical spectrum of  ocular manifestations in patients hospitalized with dengue fever during a 
dengue outbreak.
Design: It is a cross-sectional observational study, designed to determine the prevalence of  ocular signs and symptoms, in 
hospitalized dengue patients. It was conducted from the month of  September to November 2017 (3 months) in a tertiary 
care hospital of  Kolkata, India during a recent dengue outbreak.
Methods: A detailed history was taken followed by a comprehensive eye examination which included BCVA assessment, 
Slit lamp based anterior segment examination was done followed by dilated fundoscopy with 90D slit lamp examination, 
the findings of  which were confirmed by Indirect Ophthalmoscopy. Platelet counts and results of  Dengue serological tests 
were also recorded.
Result: 95 patients with dengue fever who were admitted in this hospital in the specified period were included in our study 
[1]. Dengue patients with ocular manifestations comprised 51.57%. Ocular pain was the most common symptom followed 
by redness and blurring of  vision. The most common eye manifestation according to our study is Subconjunctival Haem-
orrhage (35.84%) followed by Retinal Hemorrhage (10.52%), Vascular Sheathing (10.52%), Cotton wool spots (9.47%), 
disc hyperamia (8.42%), and maculopathy (5.26%). Disc changes were noticed mainly in patients with previous history of  
dengue fever. Correlation of  decrease in platelet count was significant with increase in subconjunctival hemorrhage, retinal 
hemorrhage, cotton wool spots and maculopathy (Pearsons’ correlation coefficient).
Conclusion: Patients hospitalized with dengue fever presented with a multitude of  ocular symptoms and signs. The most 
common symptom being ocular pain whereas the most common sign being Subconjunctival hemorrhage. Intra retinal hem-
orrhages, maculopathy and cotton wool spots were the other most common signs all of  which correlated with low platelet 
counts. Fundus examination can thus be used to prognosticate patients hospitalized with dengue fever. 

Keywords: Maculopathy, Dengue; Intra-Retinal Haemorrhage; Sheathing of  Vessels; Cotton Wool Spots; Subconjunctival 
Hemorrhage; Ocular Coherence Tomography.
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maculopapular rash, associated thrombocytopenia, with or with-
out bleeding manifestations etc. Ocular manifestations are other-
wise uncommon. It has 4 serotypes (DEN-1, DEN-2 ,DEN-3, 
DEN-4) [8, 14]. The pathogenesis of  systemic dengue infection 
is believed to be multifactorial, complex, and as yet not fully un-
derstood [15].

Ocular manifestations are rather uncommon but those reported 
in literature include subconjunctival, vitreous and retinal haem-
orrhage. Occasionally it may present with posterior uveitis, optic 
neuritis and maculopathies such as foveolitis and macular edema. 
Main symptoms include blurring of  vision, scotoma, metamorph-
opsia and floaters [14]. Diagnostic and monitoring investigations 
include Optical coherence tomography, fundus fluorescein angi-
ography and visual field analysis [14].

Materials and Method

Study Design And Study Population

A cross-sectional observational study was conducted on all con-
secutive patients admitted with dengue fever, in a tertiary mul-
tispeciality hospital of  Kolkata, India (Vivekananda Institute of  
Medical Sciences) over a period of  three months during a dengue 
outbreak in 2017. The patients who were serologically positive, 
and also those diagnosed only on clinical grounds by the internists 
were considered as dengue fever and selected for our study. Eye 
screening examination was performed on these patients, irrespec-
tive of  any ocular complaints. Informed consent was obtained 
from all patients who were included in the study. The study was 
approved by the Institutional Ethics Committee before com-
mencement.

Exclusion Criteria

Patients with the following conditions were excluded:

1. Concurrent Febrile illness from malaria, or any other cause 
apart from dengue. 
2. Patients with comorbidities like hypertension, diabetes or any 
other condition predisposing to retinopathy.
3. Patients in which informed consent could not be obtained.

Data Collection and Examination

A detailed history including some specific questions were asked. 
History of  any similar previous episodes as well as any visual 
complaints persisting from previous similar episodes was taken. 
History of  onset and duration of  fever, associated complaints, 
past history of  dengue fever, any ocular complaints during the on-
set of  fever, of  present or past illness, about presence of  comor-
bidities, any history of  trauma and coagulopathies were recorded. 
Laboratory reports of  complete blood count including platelet 
count and serological assay of  NS1, IgM, IgG were noted. Malaria 
was ruled out with MPDA (malarial parasite dual antigen) test. 
 
All subjects then underwent the following tests - 1. Distance visu-
al acuity (BCVA) using Snellen chart; 2. Near visual acuity (VA); 3. 
Pupillary light responses 4. Anterior segment examination using 
slit-lamp; 5. Dilated fundoscopy by 90D slit lamp examination 
and findings were corroborated with Indirect Ophthalmoscopy. 

Patients with ocular symptoms and signs were followed-up subse-
quently. Patients with severe thrombocytopenia were examined at 
bedside only with an Indirect Ophthalmoscope.
 
Fundus photos were documented in patients with retinal findings 
wherever possible. Subjects with macular changes consistent with 
dengue maculopathy underwent further examination, followed 
by investigations to confirm the diagnosis (Fundus photography, 
OCT). Diagnostic and monitoring investigations included direct 
and indirect ophthalmoscopy, optical coherence tomography, fun-
dus photography and visual field analysis (Humphrey`s automat-
ed perimetry 24-2). A follow-up telephone call was made 2 weeks 
after the onset of  fever to rule out any onset of  new visual symp-
toms, and a repeat ophthalmic examination to rule out presence 
of  dengue maculopathy. 
 
A correlation study between platelet count and each of  the indi-
vidual ocular manifestations was done using Point biserial correla-
tion method [17] which is mathematically equivalent to Pearson 
correlation coefficient [17]. p value of  each coefficient was deter-
mined to prove whether the hypothesis was significant or not, and 
the level of  significance's determined if  it was significant. So, it 
was used to identify statistically significant relationships between 
the presence of  ocular manifestations and platelet counts [18]. 
Statistical significance was assumed at P<0.05 level. All statistical 
analysis were done using STATA 14 software.

Result

This study was conducted over a 3 month period from Septem-
ber 2017 to November 2017, during a dengue outbreak. 110 con-
secutive patients were examined among which 95 patients were 
considered for inclusion in our study having a response rate of  
86.36%. Others were not included as they matched one or more 
of  the exclusion criteria. 110 patients suspected of  dengue fever, 
were checked on the day of  admission. 91 of  them eventually 
had a positive dengue IgM, with the remaining 19 been negative. 
4 IgM negative patients were presumed to have dengue fever by 
the treating physicians on clinical grounds with only NS1 positive, 
since an outbreak was prevailing and hence were included in our 
study. The mean interval between the onset of  fever and the day 
of  eye examination was 4 days. Table 2 summarizes the demo-
graphic profile of  the patients. 55(57.89%) of  them were male 
and 40(42.10%) were female. 
 
Mean BCVA of  the affected eyes were 6/7.5. Mean period of  
hospital stay was 5.9 (+-) 5.3 days. Minimum interval between 
the onset of  fever and eye examination was 4 days. Mean interval 
between the onset of  fever and the lowest platelet count was 5.7 
days.

The most common eye manifestation according to our study is 
Subconjunctival Haemorrhage followed by Retinal Haemorrhage, 
Cotton wool spots, disc hyperemia and maculopathy. Disc chang-
es were noticed mainly in patients with previous history of  den-
gue fever.
 
49 (51.57%) patients were symptomatic while the rest were as-
ymptomatic. The most common symptoms of  the patients we 
studied included ocular pain, redness of  eyes, and occasionally 
blurring of  vision [14].
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Table 1.

Symptomatic: Asymptomatic patients 32:63
Signs : No signs 42:53

Table 2. Demographic Test Results And Ocular Findings.

Mean age (in years) 31
Median age (in years) 30

Range of  age (in years) 12 to 60
Male 55 (57.9%)

Female 40 (42.1%)
Minimum interval between the onset of  fever and eye examination (in days) 4
Mean interval between the onset of  fever and lowest platelet count (in days) 5.7 days

Lowest platelet count 7000
Median platelet count 90000

No. of  patients with ocular symptoms 49 (51.57%)

Figure 1. A patient of  dengue fever presenting with multiple cotton wool spots.

Table 3. Anterior and Posterior Segment Findings.

Signs Number Of  Patients Affected (With Percentage)
Subconjunctival hemorrhage 35 (36.84%)

Retinal hemorrhage 10 (10.52%)
Optic neuropathy 4 (4.21%)
Retinal vasculitis 8 (8.42%)

Cotton wool spots 9 (9.47%)
Maculopathy 5 (5.26%)

Figure 2. Dengue Associated Maculopathy.
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Eye examination was mainly performed on day 4 and day 6 of  
onset of  fever. Diagnostic and monitoring investigations includ-
ed optical coherence tomography, fundus photography and visual 
field analysis (Humphrey`s automated perimetry 24-2). 

A correlation study between platelet count and each of  the indi-
vidual ocular manifestations were done using Point bi-serial cor-
relation method. The results were as follows and are also depicted 
in Table 5:

• As the platelet count decreases, subconjunctival haemorrhage 
increases by 28.53% and the result is significant at 1% level of  
significance with p value 0.0009.
• As the platelet count decreases, congestion increases by 1.59% , 
but the result is insignificant with the p value 0.8560.
• As the platelet count decreases, retinal haemorrhage increases 
by 17.53% and the result is significant at 5% level of  significance 
with p value 0.0443.
• As the platelet count decreases, Optic neuropathy increases by 
2.61%, but the result is not significant with p value 0.7665
• As the platelet count decreases, Retinal vasculitis increases by 
10.79%, but the result is insignificant with p value 0.218
• As the platelet count decreases, cotton wool spots increases by 
22%, and the result is significant at 5% level of  significance with 
p value 0.0113.
• As the platelet count decreases, maculopathy increases by 16% 
and the result is significant at 10% level of  significance with p 
value 0.0590.

Correlation of  decrease in platelet count was significant with in-
crease in subconjunctival hemorrhage, retinal hemorrhage, cot-
ton wool spots and maculopathy, with 28.53%, 17.53% , 22% and 
16% respectively, at different levels of  significance

Discussion and Review of  Literature

Dengue is an acute viral infection with potential fatal complica-
tions. Pathophysiologic mechanism of  dengue fever is still not 
completely understood. Several theories have been suggested [16, 
20-23]. While some studies support an immune mediated mech-
anism, others indicate towards an infective etiology [9, 28]. Pre-
dominant serotypes in India include DENV-1, DENV-2, DENV-
3 and DENV-4, though are antigenically related but are distinct , 
having several subtypes or genotypes [18]. The WHO 2009 classi-
fication divides dengue fever into two groups- uncomplicated and 
severe whereas the 1997 WHO classification divides dengue fever 
into 3 types - undifferentiated fever, dengue fever, and dengue 
haemorrhagic fever. WHO 1997 classification is still widely used.

Though dengue in India was first reported in Madras (now Chen-
nai) in 1780, the first virologically proved epidemic dengue fever 
occurred in Calcutta (now Kolkata) in 1963 [18]. So, we can con-
clude dengue fever in Kolkata started way back. The predominant 
serotype affecting residents of  Kolkata was DENV-3, dating back 
to 1983. It is also the oldest and most extinct lineage in India [18]. 
DENV 2 is the most common genotype in India almost over a 
span of  50 years [18]. Along with the usual manifestations, den-
gue presents atypically as well in many cases. It includes neuro-
logical, hepatic, musculoskeletal, cardiac, autoimmune, renal and 

Table 4. Column chart showing ophthalmological manifestations.
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Table 5. Correlation of  platelet counts with different ocular manifestations and their level of  significance.

CORRELATION LEVEL OF SIGNIFICANCE P VALUE
SCH -0.28 1% 0.0009

CONGESTION -0.01 INSIGNIFICANT 0.8560
RETINAL HEMORRHAGE -0.17 5% 0.0443

OPTIC NEUROPATHY -0.02 INSIGNIFICANT 0.7665
RETINAL VASCULITIS -0.10 INSIGNIFICANT 0.2181

COTTON WOOL SPOTS -0.22 5% 0.0113
MACULOPATHY -0.16 10% 0.0590
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cutaneous manifestations. 

Dengue fever is known to affect a number of  organ systems, but 
ocular manifestations are uncommon [19] and this may explain 
the paucity of  published literature on the same. Moreover inci-
dence and severity of  dengue epidemics have increased only in 
the past two decades and so are the ocular manifestations which 
has led to renewed attention of  the ophthalmologists on dengue 
patients. Whether increasing ocular involvement is also due to 
change in virus strain patterns is something which needs to be 
investigated. Chee et al., reported the possibility of  dengue macu-
lopathy to be serotype-specific [16]. No maculopathy was report-
ed during a DEN-2 epidemic whereas there was a 10% incidence 
during a DEN-1 epidemic. The silver lining seems to be the fact 
that most of  the ocular manifestations are self  limiting and have 
a good prognosis though it is still unclear whether visual recovery 
is a part of  the treatment or a part of  the natural course of  the 
disease.

Ocular manifestations reported in literature include subconjunc-
tival hemorrhage, anterior uveitis, retinal hemorrhages, vascular 
sheathing, macular edema, periphlebitis, optic neuropathy, foveo-
litis, vitreous hemorrhage etc. Kanungo et al documented a case 
of  Branch retinal artery occlusion secondary to dengue fever in 
2008 [27].

Out of  the 95 patients included in our study, 55 (57.9%) were 
males and 40( 42.1% ) were females. Subconjunctival hemorrhage 
was the most common ocular finding and the only anterior seg-
ment finding which correlated with low platelet count. Unlike 
previous studies we could not find any patient with signs of  ante-
rior uveitis [9, 27]. The second most common finding was retinal 
hemorrhages. It was also the most common posterior segment 
finding. Hemorrhage in patients with dengue fever can be due to 
multiple factors including thrombocytopenia, coagulation defects, 
capillary fragility and platelet dysfunction [29]. Cotton wool spots 
were another common posterior segment finding. The findings of  
our study were similar to that of  Sujatha R et al., [27] albeit with 
minor differences. While a number of  studies in India and glob-
ally have noticed Foveolitis as one of  the characteristic finding, it 
was not seen in any of  our patients [9, 30]. 

To our knowledge this is the first such study in eastern India 
which is a dengue endemic zone. This study should propel fur-
ther prospective studies as there are many unanswered questions 
on ocular involvement in dengue patients.
 
The study has a number of  limitations. First, the sample size was 
small. Second, we studied only hospitalized patients. Third, fol-
low up after hospital discharge was not proper and we had to 
face a lot of  dropouts. Serotype evaluation would have helped in 
getting some idea about the correlation of  serotype with ocular 
involvement and this could not be done because of  lack of  infra-
structure.

Conclusion

With increase in dengue cases and severity of  the disease it is 
but natural for the number of  patients with ocular involvement 
to increase further. It is imperative for the treating physician to 
know about this hitherto unknown fact of  ocular involvement in 

dengue patients. All patients with visual/ocular symptoms should 
be referred to an ophhalmologist. Whether asymptotic patients 
will also benefit by eye examination is something which need to 
be studied further. Dengue eye manifestations are usually self-re-
solving, resulting mainly from an immune mediated reaction [1], 
with a few having long term effects. A detailed eye examination of  
both anterior and posterior segment has to be done in all dengue 
patients for early detection of  ocular manifestations. 
 
Association of  ocular manifestation with decreasing platelet 
count has been noted. There is a need to organize educational 
programmes and health awareness trainings, for control of  vector 
borne diseases. Early detections, through serology on the second 
day of  the fever itself, during an epidemic is of  utmost impor-
tance, in this way so that long term effects of  any ophthalmo-
logical complications can be prevented. The diagnosis of  dengue 
fever remains largely passive in India, more active community 
based epidemiological studies with intensive vector control and 
initiatives for dengue vaccine development should be geared up 
to control the spread of  dengue in India [24].

A few limitations of  this study includes small sample size, single 
hospital based study and only hospitalized patients were consid-
ered for inclusion. Many of  the ocular manifestations are seen 
7-10 days after the onset of  dengue fever presumably because 
of  immune mediated effects. These immune mediated manifes-
tations could not be assessed as patients were discharged by that 
time.
 
Additional studies and randomized controlled trials needs to be 
conducted about the ocular manifestations of  dengue fever and 
its long term consequences , which is yet an unexplored arena that 
lacks attention.
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