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Introduction

Dengue classifications

Dengue is the most rapidly spreading mosquitoborne viral disease in the world1 . It is estimated that
between 50 and 100 million cases of DF and several
hundred thousand cases of DHF occur each year,
depending on the epidemic activity2 .

The widely used classification of Dengue,
introduced by the WHO in 1997, divided Dengue into
two main groups i.e. Dengue Fever (DF) and Dengue
Haemorrhagic Fever (DHF). However, another classification was proposed by the WHO in 2009, (usually
called WHO/TDR classification) where it was divided
into three categories:

In the last 50 years, incidence has increased 30fold with increasing geographic expansion to new
countries and from urban to rural settings1. More than
100 tropical countries have endemic Dengue virus
infections. This includes most of Asian countries2
including Sri Lanka.

Situation in Sri Lanka
Dengue, which was serologically first confirmed
in 1962 in Sri Lanka, has become endemic since
19893. The magnitude of Dengue epidemics in Sri Lanka
has continued to increase stepwise with regular
epidemics4 and currently it has become a major health
hazard in with a high morbidity5. Since 2009, the annual
incidence rate has been more than 150 per 100,000
population6. In 2017, this increased to very high levels
recording 75,000 cases within the first 06 months of
the year.

1. Dengue without warning signs
2. Dengue with warning signs
3. Severe dengue
The need for reclassification was due to the strict
nature of the definition of the DHF, where 04 essential
criteria need to be fulfilled. We showed in a study of
106 clinically diagnosed Dengue patients, published
in the Journal of Ceylon College of Physicians in 2011,
of 28 clinical DHF cases only five (17.9%) fulfilled all
four WHO criteria (1997) for DHF, whilst 23 (82.1%)
did not fulfil all four criteria though they developed
detectable effusions/ascites7. The new WHO classification of 2009 introduced the concept of warning
signs. Our study showed that this is very useful as all
but one patient with DHF had at least one warning
sign (Table 1).

Table 1. Prevalence of WHO prescribed warning sign in clinical DF and DHF patients
WHO warning sign

1

Clinical DF
(n=78)

Clinical DHF
(n=28)

Total
(n=106)

P value

Increased haematocrit

36 (46.2%)

20 (71%)

58 (54.7%)

<0.05

Abd. Pain/tenderness

47 (60.3%)

18 (64.3%)

65 (61.3%)

>0.05

Persistent vomiting

6 (7.7%)

3 (10.7%)

8 (7.5%)

>0.05

Mucosal bleeding

3 (3.8%)

5 (17.9%)

8 (7.5%)

<0.05

Fluid accumulation

0 (0%)

7 (25%)

7 (6.6%)

<0.05

Restlessness

0

1 (3.6%)

1 (0.9%)

>0.05

Hepatomegaly>2cm

0

8 (28.6%)

8 (7.5%)

<0.05
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However, the new WHO/TDR classification of

20091 had its own problems. Our analysis, published
in the article “Usefulness of World Health Organization
(WHO) dengue case classifications in a Sri Lankan
clinical setting”, which is shown in Table 2, demonstrated how 76.9% of DF patients were grouped together
with 40% of DHF 3 & 4 patients7.
According to the W HO/TDR classification,
patients with warning signs require strict observation.
Since these patients form the majority, compliance
with the W HO TDR guidance would probably
overburden clinical facilities. We pointed this out in an
article written to WHO South-East Asia Journal of
Public Health in 20148.
It was in this backdrop, in 2011, WHO SEARO
group modified the 1997 criteria. In fact, it is an
improvement and the main changes were the diagnosis
of plasma leakage by evidence of pleural effusion and/
or ascites and the inclusion of two groups, namely,
unusual manifestations and Dengue with bleeding.
In “Expediency of dengue illness classification:
the Sri Lankan perspective” published in WHO SouthEast Asia Journal of Public Health in 20148 we pointed
out that the 1997/2011 WHO classification identifies
DF and DHF as two distinct entities; by contrast, the
2009/12 W HO/TDR classification considers that
“dengue is one disease entity with different clinical
presentations and often with unpredictable clinical
evolution and outcome” 8 . W e further pointed out
that the major advantage of the 1997/2011 WHO
classification, which has helped to guide clinicians to
manage patients without allowing complications of
severe dengue to arise, making DHF a “predictably
treatable illness” is the fact that concurrent rise in
haematocrit is recommended to differentiate DF from
DHF8.
Therefore, we find, WHO/SEARO 2011 classifi-
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cation a very user friendly one and we have recommended its use in our own clinical guideline.

Changes in the virus serotype
Dengue virus has four serotypes. While all were
found to be present in Sri Lanka, predominant serotype
varied from time to time. However, analysis of serotypes
in early 2016 and early 2017 showed a drastic change
in circulating serotype. Analysis of 75 randomly
selected patients admitted to National Institute of
Infectious Diseases in January 2016 showed 92% had
serotype 1 whereas a similar analysis done in January
2017 of 48 patients showed complete replacement of
serotypes by Dengue serotype 2. We postulate that
this is one of the reasons for the massive outbreak of
Dengue we are experiencing at present (2017) in Sri
Lanka.

Demography
In South-East Asian countries, where all the
serotypes (DENV-1-4) are circulating, DF was typically
acknowledged to be a disease of early childhood, while
clinical DF in adults was rare. However, there is
evidence of increase of dengue incidence in older age
groups, and this age shift has been reported in
Singapore, Indonesia, Bangladesh and Thailand9 .
Similarly, in Sri Lanka also Dengue had been
predominantly a paediatric illness. In 80’s and early
90’s the age distribution pattern of Dengue patients in
Sri Lanka showed that two thirds of cases were children
under 15 years with a peak incidence in the 5-9-year
age group3. However, even then, a significant number
of cases were noted in the 15-29-year age group,
especially between 15-19 years3. By now, the modal
age group affected by dengue has shifted from <15
years of age to 15-34 years of age9, with more than
75% of cases occurring in the age group above 15
year of age6.

Table 2. Comparison of warning signs between the two WHO classifications
Dengue without
warning signs

Dengue with
warning signs

DF

18 (23.1%)

60 (76.9%)

00

78 (73.6% of all)

DHF 1 & 2

00

18 (100%)

00

18 (17% of all)

DHF 3 & 4
Total
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Severe Dengue

Total

1 (10%)

4 (40%)

5 (50%)

10 (9.4% of all)

19 (17.95)

82 (77.4%)

5 (4.7%)

106
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Differences in children and adults with
Dengue
Symptoms and risk factors for Dengue haemorrhagic fever (DHF) and severe Dengue differ between
children and adults. In a three year study, where the
severity of Dengue was investigated in infants, children
and adults, it was found that frequency of internal
bleeding was significantly higher in adults compared
to other two groups10. In a study of Dengue deaths in a
Malaysian hospital, 80% of deaths were among adults11.
Another prospective descriptive study of 947 children
and 738 adults in Vietnam, found that plasma leakage
and shock were more common and severe in children
than in adults, while bleeding and organ dysfunction
were more frequent in adults12. In the 2001 epidemic
in Chonburi, Thailand, clinical bleeding was significantly more frequent in adults13. In a large retrospective
study done in Singapore, 1,035 (14.8%) adults had
severe dengue according to WHO 2009 criteria and of
these, 40% had severe bleeding14.
Bleeding is a frequent cause of severe dengue
illness, especially in adults15. Petechiae, epistaxis and
menorrhagia have been observed frequently in adults
with DF or DHF, although upper gastro-intestinal (GI)
bleeding is the most common type of severe haemorrhage. Menorrhagia is common in female adults with
DF/DHF. Bleeding into sites such as subcapsular
region of spleen and splenic rupture have also been
reported in adults with dengue infection16 and such
bleeding can be occult. A Taiwanese study showed
that massive gastrointestinal bleeding accounted for
40% of dengue haemorrhagic fatalities17 and similar
findings were found in a mortality study in Singapore18.
Severe but occult bleeding can be difficult to
recognize. Many patients with severe bleeding have
initial or on-going plasma leakage that keeps the HCT
in the normal range despite ongoing bleeding 15 .
Therefore, haematocrit may not be a sensitive marker
of plasma leakage in dengue with severe bleeding11,15.
The ability to identify patients at high risk of
progression to severe disease, who are likely to
benefit from close observation and early intervention
with supportive therapy, has become the focus of
intense research efforts in recent years19 . This has
become important as the vast majority of symptomatic
infections do not progress to severe disease, but as
this is unpredictable, monitoring of large numbers of
patients in seasonal epidemics overwhelms health
service capacity in many Dengue prevalent areas. Most
studies have focused on paediatric patients. Data for
adult Dengue patients are sparse. In addition, most
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studies used are expensive, advanced laboratory
methods, which are not suitable for limited resource
settings21 .
Several retrospective studies were done in
attempting to identify the predictors of bleeding in
adults with Dengue. However, prospective studies are
few and involved only a small number of patients20,22.
Hence we conducted a prospective study to determine
clinical parameters which could be easily used to
identify Dengue patients who are likely to develop
bleeding. Results of this study were presented at the
Annual Conference of the American Society of Tropical
Medicine and Hygiene in 2016. In this study all patients
admitted to Dengue Management Unit at the National
Institute of Infectious Diseases, Colombo for four
months from 1st of July 2014 were included. Dengue
was confirmed by NS1 antigen or Dengue Specific IgM
antibodies. These patients were followed up to see
the development of bleeding, possible effects of bleeding
and the need of blood transfusion.
There were 1000 patients with confirmed Dengue
infection (546 males and 454 females). Age ranged
from 12 to 86 years. (Mean 31). 562 had DF (56.2%);
438 (43.8%) had DHF. 332 (33.2%) had some degree
of bleeding; major bleeding in 17.0%, minor bleeding
in 15.67. 1% had no bleeding at all, other than
petechial bleeding. 81 (8.1%) needed therapeutic blood
transfusions.
Association of various parameters with bleeding
is shown in Table 3.
Our study showed female gender and obesity
(BMI >27.5) are characteristics which are significantly
associated with bleeding. Female sex has been
identified as a risk factor for bleeding in other studies
as well23 . Though it is an established fact that obese
patients are more prone to develop plasma leakage,
association of bleeding with obesity has not been
described before. Severe or persisting vomiting,
abdominal pain, postural dizziness and use of NSAID
during the illness were the associated significantly
with bleeding. Vomiting and abdominal pain24 were
identified as predictors of bleeding in previous studies,
but postural dizziness and NSAID use were not.
Postural dizziness would indicate the intravascular
volume depletion and should alert the medical staff.
NSAID use is an avoidable risk factor. Hence the
identification of these is very important and useful.
In Sri Lanka, the National Guidelines on management of Dengue Fever and Dengue Hemorrhagic
Fever recommends against using Non-Steroidal-Anti
Inflammatory-Drugs (NSAID) in patients with Dengue
Journal of the Ceylon College of Physicians
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Table 3. Predictors of bleeding
Major
bleeding

Other

P value

Odds
ratio

Confidence
interval
Lower

Upper

Severe vomiting

Yes
No

36 (15.3%)
200 (84.7%)

67 (9%)
674 (91%)

<0.05

1.811

1.172

2.797

Postural dizziness

Yes
No

151 (64%)
85 (36%)

489 (52.6%)
351 (47.4%)

<0.05

1.603

1.185

2.169

NSAIDs use

Used
Not used

22 (9.3)
214 (90.7%)

41 (5.5%)
700 (94.5%)

<0.05

1.755

1.023

3.012

Sex

Male
Female

74 (31.4%)
162 (68.6%)

462 (62.3%)
279 (37.7%)

<0.05

3.625

2.652

4.955

BMI <23 & >23

<23
>23

134 (57%)
101 (43%)

436 (58.8%)
305 (41.2%)

>0.05

1.077

0.801

1.450

BMI <27.5 & >27.5

<27.5
>27.5

197 (83.8%)
38 (16.2%)

659 (88.9%)
82 (11.1%)

<0.05

1.550

1.022

2.351

Plt <50000 & >50000

<50000
>50000

187 (79.2%)
49 (20.8%)

512 (69.1%)
229 (30.9%)

<0.05

1.707

1.202

2.425

Hepatic tenderness

Yes
No

85 (36%)
151 (64%)

171 (23.1%)
570 (76.9%)

<0.05

1.876

1.368

2.524

Abdominal pain

Yes
No

94 (39.8%)
142 (60.2%)

226 (30.5%)
514 (69.5%)

<0.05

1.506

1.111

2.040

Restlessness

Yes
No

3 (1.3%)
233 (98.7%)

4 (0.5%)
737 (99.5%)

>0.05

2.372

0.527

10.676

PCV drop

PCV drop
No PCV drop

2 (0.8%)
234 (99.2%)

7 (0.9%)
734 (99.1%)

>0.05

1.116

0.230

5.408

Retro orbital pain

Yes
No

83 (35.2%)
153 (64.8%)

223(30.1%)
518 (69.9%)

>0.05

0.794

0.582

1.082

Myalgia

Yes
No

214 (90.7%)
22 (9.3%)

671 (90.6%)
70 (9.4%)

>0.05

0.958

0.596

1.630

Headache

Yes
No

217 (91.9%)
19 (8.1%)

673 (90.9%)
67 (9.1%)

>0.05

0.879

0.517

1.497

Arthralgia

Yes
No

186 (78.8%)
50 (21.2%)

548 (74.0%)
193 (26.0%)

>0.05

0.763

0.536

1.086

infection25. Similar recommendations are made in other
Dengue management guidelines1,26. However, there is
no clinical evidence for these recommendations and
they are made based on expert opinion.
NSAIDs are prescribed by some general
Vol. 48, No. 2, 2017

practitioners (GPs) for symptomatic treatment of severe
body aches and high fever in many patients with fever,
before a proper diagnosis is made, of whom many could
be having Dengue in an endemic setting. Unfortunately,
symptoms of Dengue are similar to any other viral fever
at the initial stage4,5 . Furthermore, these drugs are
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available ‘over the counter’, and therefore the use of
NSAIDs as a remedy for fever and body aches has
become a practice among the general population.
The gastrointestinal consequences of nonsteroidal anti-inflammatory drugs (NSAIDs) are the best
recognized iatrogenic problem in clinical medicine27 .
In the majority of patients, NSAID-induced gastroduodenal mucosal injury is superficial and self-limited.
However, peptic ulcers develop in some patients, and
they may lead to gastro duodenal hemorrhage,
perforation, and death28. In addition, NSAID can cause
damage to the more distal part of the small intestine
and there are many case reports suggesting that they
can affect the large intestine causing colitis and colonic
perforation28,29. It is estimated to cause 3500 hospitalizations and 400 deaths in 1.5 million of NSAID taking
population of people above the age of 60 years in
the United Kingdom 29 . There is clear evidence that
severe complications associated with peptic ulcer
disease are often associated with recent NSAID
consumption29. While the concomitant use of normal
doses of H-2 receptor blockers do not effectively prevent
NSAID induced peptic ulcer disease, Proton Pump
Inhibitors are unlikely to reduce lower GI complications27 . Although ‘serious systemic illnesses’ is
listed as one of the risk factors for the development of
NSAID induced peptic ulcers,28 Dengue illness has
not been identified as one.
Hepatotoxicity is another uncommon, but potentially lethal complication of NSAID and it can occur
with all NSAIDs. They exhibit a broad spectrum of liver
damage ranging from asymptomatic, transient, hypertransaminasemia to fulminant hepatic failure30. However,
the risk of developing acute liver injury is very low in
epidemiological studies though diclofenac is known
to have an excess risk31-33 . Though hepatotoxicity
usually occurs 12 weeks after initiation of therapy, it
can occur at any time after drug administration30 .
Several risk factors have been identified for people to
be more prone to develop NSAID induced hepatotoxicity but relationship with Dengue has not been
assessed.
Therefore, it is prudent to determine the actual
role of NSAID, on bleeding manifestations and liver
damage in Dengue infection. This particular study
represents, to our knowledge, the first study done on
effects of NSAIDS on bleeding and liver in Dengue
infection. A careful literature search on Medscape did
not reveal any previous studies done on this subject.
Even the WHO guidelines on management of Dengue
does not give any supporting evidence for its
recommendation of not to use NSAIDS in Dengue
infection. Findings of this study were presented at the
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17th International Congress on Infectious Diseases
(ICID) in 2016 and was awarded the ProMED award.
A prospective ‘Case-control’ Study design was
selected for this study as a ‘Randomized controlled
trial’ could raise ethical issues since treatment with
NSAIDs is virtually not recommended, even though
there is no evidence for the recommendation.
The study population comprised of Dengue
patients aged above 12 years, admitted to the hospital
during 1stJune 2014 to 30th September 2014. Patients
who were admitted to the Dengue Management Unit
(DMU) with fever of acute onset with myalgia and
headache and confirmed as Dengue infection were
included in the study. Dengue was confirmed either
by positive NS1 antigen or Dengue specific IgM
antibodies or both. Patients who were on aspirin,
clopidogrel or heparin were excluded since those drugs
are known to increase risk of bleeding manifestations.
Patients who had been treated (or self-treated)
with NSAID during the febrile phase before admission
to hospital were taken as cases and those who did
not have NSAID were taken as controls. Data was
collected using an interviewer administered questionnaire. Patients were questioned about the
medicines they took prior to admission to the hospital.
The prescriptions given by the General Practitioners
were reviewed and the medicines the patients brought
were inspected. If there was definitive evidence to of
NSAID intake they were categorized as ‘cases’ and if
there was definitive evidence of not taking NSAIDS
they were categorized as ‘controls’. W hen it was
uncertain whether the patients have taken NSAID or
not, they were not taken in to study analysis.
NS1 and/or Dengue IgM Antibody test were done
in all patients. All patients were managed in a single
unit according to the National Guidelines of Sri Lanka
and therefore, the management was uniform. The
patients were regularly reviewed with monitoring of
vital signs. Full blood counts were done daily and
haematocrit was done 6 hourly. Regular ultra sound
scans of the chest and abdomen were done to detect
plasma leakage. If the plasma leakage or bleeding was
detected monitoring was intensified for the next 48
hours or more. Serum Aspartate transaminase (AST)
levels and alanine transaminase (ALT) levels were done
daily.
Rise in AST and ALT levels and presence of
bleeding manifestations were taken in to consideration
in the analysis as those are the commonest recognized
effects of NSAID which are relevant to Dengue infection.
Journal of the Ceylon College of Physicians
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Minor bleeding manifestations such as positive
tourniquet test, petechial bleeding, gum bleeding,
occasional epistaxis, haemoptysis and haematuria
which are common both in DF and DHF were not
considered for analysis. Major bleeding such as
hypermenorrhea, severe epistaxis, intermenstrual
bleeding, haematamesis, malaena, and occult bleeding
were considered for analysis. Reduction of haematocrit
with unstable vital signs necessitating blood transfusions were taken as evidence of occult bleeding.

Results
All the patients, who were serologically confirmed
as having Dengue, admitted to the Dengue
Management Unit (DMU) from 1st of June to 30th of
September were prospectively studied. The total study
population was 1000 patients with 546 males and 456
females. Age ranged from 12 to 86 years. The mean
age was 31 years. 30.1% were between 21-30 years
of age while 28.3% were between 12- 20 years. None
were on warfarin, heparin or clopidogrel. In a random
sample of 18 cases 15 were due to DENV 1 serotype
infection and 2 were due to DENV 4 serotype. (1 patient
could not be serotyped). 562 (56.2%) had DF; 438
(43.8%) had DHF. Higher number of DHF was due to
the fact that DF patients were admitted to other wards
and only those who needed close monitoring were
admitted to Dengue Monitoring Unit.
Out of 1000 patients, 6.5% (n = 65) have been
definitely treated with NSAIDs prior to admission, while
57.7% (n = 577) have not used NSAIDs definitely; the
rest (35.8%) were not certain. Mean age of NSAID
group was 33.57 years (SD 17.124) while it was 31.34
years (SD 14.419) in the non-NSAID (control) group.
Male: female ratio was 1:1 in the NSAID group while it
was 1:0.92 in the non-NSAID group.
Major bleeding occurred in 44.6% of patients who
had NSAID and in 30.32% of patients who did not have
NSAID. (P<0.024, Odds ratio: 1.818 (1.075 - 3.076).
When this was separately analyzed in DF and DHF
groups, results were still significant; Out of DF patients
28% developed bleeding in the non-NSAIDS group while
36.7% had bleeding in the NSAIDS group (p<0.05).
Among the DHF patients 33.92% had bleeding in nonNSAIDS group while 51.42% had bleeding in the
NSAIDS group (p<0.05). Higher percentage of NSAID
users (9.2%) required blood transfusions compared to
non-NSAID users (6.2%) though this was not
statistically significant. NSAID use is associated with
Vol. 48, No. 2, 2017
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a wide array of alterations in gastro intestinal tract
integrity and function; among the most common of
these are hemorrhagic gastric erosions. It has been
also recognized that NSAIDS can damage more distal
regions of the small intestine and also the colon29 .
Clinically significant gastric bleeds from erosions is
very rare in patients without clotting or platelet
impairment31. Thrombocytopenia is universal in DHF
and also seen in many with DF. Furthermore, platelet
function is abnormal in dengue infections with impaired
platelet aggregation and markedly shortened platelet
survival. In a study of 170 children with Dengue Shock
Syndrome abnormalities were seen in all the major
pathways of the coagulation cascade (i.e., low levels
of the natural anticoagulant proteins and increased
levels of the major procoagulant and anti-brinolytic
agents), even though serious bleeding manifestations
were relatively infrequent32. In this context, it is clear
that NSAID can lead to increased bleeding in patients
with dengue. Our study confirmed this.
In addition to the effect of bleeding, our study
showed the degree of hepatitis, as evident by the rise
in liver enzymes, was significantly higher in those who
had NSAID.
In our study, 24.6% of the NSAIDs users and
14.7% of non-NSAID users had ALT above 300 µ/L
(p<0.05 Odds ratio: 2.105 (0.883 - 5.014)). 1.538%
NSAID users and no non-NSAID users had ALT greater
than 1000 µ/L. 36.92% of NSAID group and 23.74%
of non-NSAID group had AST greater than 300 µ/L.
(p<0.05. Odds ratio: 2.195 (1.025 - 4.700). 3.07% of
NSAID group and no non-NSAID group had AST greater
than 1000 µ/L.
In a study of 1585 patients with dengue, the mean
elevation of AST and ALT were 93.3 U/L and 86 U/L
respectively. Only 1.8% had ALT rise of more than 10
times upper limit of normal (ULN) and 3.4% had AST
rise of more than 10 times ULN. More than 3 times
ULN of AST and ALT was seen in 16.1% and 11.1%
respectively.27 Above findings make our study more
significant. In the control group of our study 14.8%
had a rise of ALT more than 300 u/l while 23.8% had a
rise of AST more than 300 u/l. These figures are higher
than Souza’s study probably because our study had
a higher number of DHF patients. However, in NSAID
users these were 25.0% and 37.5% respectively. This
was statistically significant. Furthermore, all patients
who had AST rise of more than 1000 u/l were those
who had NSAID.
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This study provides the hitherto unavailable
evidence on deleterious effects of NSAID in patients
with dengue infection. Dengue patients who had NSAID
during the course of the illness had increased incidence of bleeding and also higher elevation of liver
enzymes indicating more severe effect on the liver.
Since bleeding and liver involvement are two
complications which can lead to serious outcomes in
dengue, use of NSAID can make patients more liable
for worse outcomes. Therefore, we recommend NSAID
should not be used in fever patients when dengue is a
possibility and in dengue outbreaks NSAID should not
be used at all in any fever patient.
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The figure below shows how the IL-10 and IL-17
changed over time with the illness:

Next to blood and blood vessels, liver is the
commonest organ to get involved in Dengue. Liver injury
itself can give rise to bleeding. Many factors are thought
to contribute to liver dysfunction, including hypoxic
injury due to decreased perfusion, direct damage by
the virus and immune mediated injury. We studied the
patterns and causes (other than NSAID) of liver injury
in acute dengue infection and the results of this study
were published in the journal BMC Infectious Diseases
in 201633. In this study, we sought to identify the pattern
in the change in liver enzymes throughout the illness
and its association with the degree of viraemia, onset
and extent of plasma leakage and inflammatory
mediators.
Serial daily blood samples were obtained from 55
adult patients with acute dengue from the time of
admission to discharge and the liver function tests,
viral loads and cytokines were assessed. The onset
and extent of fluid leakage was measured by daily
ultrasound examinations and all clinical and laboratory
features were serially recorded.
Results of this study showed aspartate transaminase (AST), alanine transaminase (ALT) and gamma
glutamyl transferase (GGT) levels were elevated in
patients with dengue infection throughout the illness.
The highest AST levels were seen on day 6 of illness
and both AST and GGT levels were significantly higher
in patients with severe dengue (SD), when compared
to those with non-severe dengue (NSD) on day 5 and
6 of illness. Three patients with SD had AST and ALT
values of >1000/IU in the absence of any fluid leakage
or a rise in the haematocrit ( 20%). The peak of the
AST levels and the lowest serum albumin levels were
seen 24 h before the maximum fluid leakage and 24 h
after the peak in viraemia. Both serum IL-10 and IL-17
levels were elevated during early illness and were
significantly higher in those with SD when compared
to NSD.

Figure 1. Changes in cytokine levels throughout the
course of illness. a: Changes in serum IL-10 levels in
patients with SD (n = 22) and NSD (n = 33). The lines
indicate the means and standard error of mean (SEM).
b: Changes in serum IL-17 levels in patients with SD
(n = 22) and NSD (n = 33). The lines indicate the
means and standard error of mean (SEM).

We found that dengue associated liver injury
appears to peak around day 6 and 7. Therefore, liver
function tests done at earlier dates might not reflect
the extent of liver involvement in acute infection. Since
severe liver involvement can occur in the absence of
fluid leakage, after the peak viraemia, and since it is
associated with high IL-17 and IL-10 levels, possible
immune mechanisms leading to hepatic damage is a
possibility.

Conclusion
Dengue has reached epidemic proportions in
many tropical countries in the world. A classification
which is useful in the clinical management would be
Journal of the Ceylon College of Physicians
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the most appropriate as it would reduce the burden of
hospitals as well as enable clinicians to find patients
with complications early. Our studies showed that the
DF/DHF classification (WHO 1997/2011) is more useful
than the Non Severe Dengue/Severe Dengue (WHO/
TDR 2009) classification.
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