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Summary The World Health Organization (WHO) dengue classification scheme for dengue
fever (DF) and dengue haemorrhagic fever (DHF)/dengue shock syndrome (DSS) has been
Dengue fever;
Dengue haemorrhagic
fever;
Clinical guidelines;
Case classification;
Disease management

adopted as the standard for diagnosis, clinical management and reporting. In recent years,
difficulties in applying the WHO case classification have been reported in several countries.
A multicenter study was carried out in Asia and Latin America to analyze the variation and
utility of dengue clinical guidelines (DCGs) taking as reference the WHO/PAHO guidelines
(1994) and the WHO/SEARO guidelines (1998). A document analysis of 13 dengue guidelines
was followed by a questionnaire and Focus Group discussions (FGDs) with 858 health care
providers in seven countries. Differences in DCGs of the 13 countries were identified including
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the concept of warning signs, case classification, use of treatment algorithms and grading into
levels of severity. The questionnaires and FGDs revealed (1) inaccessibility of DCGs, (2) lack of
training, (3) insufficient number of staff to correctly apply the DCGs at the frontline and (4)
the unavailability of diagnostic tests. The differences of the DCGs and the inconsistency in their
application suggest a need to re-evaluate and standardise DCGs. This applies especially to case
classification and case management.

pical Medicine and Hygiene. Published by Elsevier Ltd. All rights
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average duration was 1 h. To ensure uniformity of the type of
information to be obtained, a guide to the FGD was used in
all study sites. The interview focused on the use and accep-
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. Introduction

engue virus infections have spread to more than 100 coun-
ries worldwide with dramatic increases in incidence in
he tropical regions of Latin America and the Caribbean
nd Asia. They are now a major challenge for public
ealth.1—3

For more than three decades, the World Health Orga-
ization (WHO) scheme of dengue case classification, case
efinitions and clinical management guidelines have been
dopted as the standard for diagnosis, clinical management
nd reporting of dengue cases in many dengue-endemic
ountries. This scheme separates symptomatic dengue
nfections into two main disease entities: dengue fever (DF),

non-specific viral illness, and dengue haemorrhagic fever
DHF), a syndrome characterised by increased vascular per-
eability and altered haemostasis that may progress to a
otentially fatal hypovolaemic shock (DSS).4

However, as dengue spreads worldwide affecting peo-
le of various ages and ethnic groups, there is an emerging
ecognition that the DF/DHF/DSS classification scheme may
ot be universally applicable for clinical management.5,6 In
ecent years, difficulties in applying the WHO case clas-
ification scheme has resulted in a lack of consistency in
he diagnosis, classification, treatment and epidemiological
urveillance of dengue cases. Clinicians in several coun-
ries adapted the current classification (1997) to better
eflect the patterns of disease seen locally; such adaptations
nclude ‘DF with bleeding’; ‘DF with organ impairment’ and
DF with unusual manifestations’. As a result, surveillance
ata and case fatality rates are no longer comparable, also
endering clinical research studies and vaccine trials across
ountries and regions difficult.

Recognizing the importance of the consistency in
mplementing any dengue case classification and case man-
gement, we conducted a multicenter study in Asia and
n Latin America (LA) on the variation and practical use
f dengue clinical guidelines (DCGs) taking as reference
he WHO/PAHO guidelines (1994)7 and the WHO/SEARO
uidelines (1998)8 and looking at field application in
linical practice, acceptance by health care staff and user-
riendliness in hospitals and primary care units.
. Methods

his study was designed as a multi-dimensional evaluation
esearch, which was conducted in two stages, the first being
comparative analysis of seven country DCGs from LA and
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ix from Asia, followed by a qualitative/quantitative study
onducted with health care staff from selected countries in
sia and LA (Figure 1).

.1. Analysis of dengue clinical guidelines (DCGs)

systematic document analysis of seven dengue guidelines
urrently used in LA9—14 and six in Asia15—20 was conducted. A
urposive sample technique for selection of countries took
nto account the number of annually reported dengue cases,
illingness of countries to participate, and use/availability
f national dengue guidelines. Once the guidelines were
dentified, copies were obtained from different sources
WHO, Ministries of Health, consultants and researchers in
he field).The WHO/PAHO guideline (1994) for LA and the
HO/SEARO guideline (1998) for Asia were used as standard

ocuments for comparison.7,8

.2. Field study among health staff

he second stage involved standardized interviews among
octors and nurses working in primary care units and hospi-
als of secondary and tertiary levels of care in five LA and
wo Asian countries (Figure 1). The choice for the study sites
as based on the geographical distribution, number of annu-
lly reported dengue cases and the willingness of facilities
o participate in the study. The field study was conducted
etween April and December 2008.

.2.1. Questionnaires
self-applied semi-structured 7-item questionnaire on the

tility of DCGs (Figure 1) was pilot tested in two settings
nd then administered to health care staff working in health
entres and hospitals (Table 1).

.2.2. Focus group discussions (FGD)
purposive sample technique was used to select the FGD

articipants among those in the questionnaire survey based
n their experience in managing dengue patients. The aver-
ge number of participants in each FGD was 10 and the
ance of DCGs in daily practice, suggestions for improvement
n the current DCG and the management of dengue cases.
he FGDs were conducted in the local language by trained

nterviewers, tape recorded and transcribed into text for-
at for the analysis. Informed consent was obtained from
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every participant. Content analysis was used to analyse the
data.21 Systematic analysis between the information pro-
vided by doctors and nurses working in health care centres
and in hospitals provided a powerful source of comparison
for this study.

2.3. Data Analysis

The following categories were used to analyse the dengue
guidelines: source of document, warning signs, case clas-
sification, other classifications, grades of severity of DHF,
laboratory requirements, algorithm for dengue manage-
ment and treatment. Inconsistencies among countries and
between country guidelines and reference guidelines were
highlighted. At least two of the authors checked the cor-

rect classification of different elements in the guidelines;
in case of disagreement, agreement was reached by con-
sensus. The responses to questions were tabulated in an
Excel database (Microsoft Corp., Redmond, WA, USA) and
analysed.
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Table 1 Self-applied questionnaires; sample distribution.

Latin America (n = 627)

Level of care

Primary
(n = 14)

Second
tertiar

Doctors 71 298
Nurses 84 131
Laboratory technicians 20 17
Total 175 446

g

stages of the study.

. Results

.1. Analysis of dengue guidelines

ll guidelines were based on the WHO case classifica-
ion (1997). Target audience, warning signs, and laboratory
equirements did not differ much from the reference
uidelines (WHO/PAHO Supplementary Table 1; WHO/SEARO
upplementary Table 2) but considerable differences regard-
ng the classification of DHF/DSS, the grading of severity and
lgorithms for dengue management were identified.

.2. Variation in warning signs
he WHO/PAHO guideline included specific warning signs
o guide the process of dengue assessment (Supplementary
able 1) but country guidelines showed the following
ariation: Brazil was the only country that included all
arning signs but included additionally ‘hepatomegaly’.

Asia (n = 231)

Level of care

ary and
y (n = 14)

Primary
(n = 18)

Secondary and
tertiary (n = 6)

33 117
23 63
1 0
57 180
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he guidelines of Colombia, Cuba, Ecuador, El Salvador,
exico and Mercosur did not include ‘cyanosis’ or ‘olig-
ria’. The WHO/SEARO guideline included eight warning
igns (Supplementary Table 2). However, ‘severe vomiting’
as mentioned only in the guidelines of the Philippines,
hailand, Sri Lanka and Vietnam and not in the others.
he Philippines included additionally ‘breathing difficulties,
eizures, narrowing pulse pressure and other laboratory
riteria’, while those of Thailand included ‘anorexia’ and
confusion’ and Sri Lanka ‘black coloured stools’.

.2.1. Classification DF/DHF/DSS
he dengue case classification as recommended by WHO was
ot uniformly applied. In LA only Brazil, Cuba and Ecuador
dopted the classification of dengue for DF and DHF in
heir national guidelines. Cuba and Ecuador included the
xact WHO/PAHO criteria for classifying DSS while Colom-
ia, El Salvador and Mexico included different criteria for
efining DF/DHF/DSS. For example, the Colombian guide-
ine included in the classification of DF ‘platelet count of
180 000 per mm3’ and stated, just as in Mexico, that for
HF only two out of the four criteria were sufficient for
he classification as DHF. The Brazilian guideline included
n additional category ‘complicated dengue’ to describe
evere cases with neurological alterations, cardiopulmonary
ysfunction, hepatic failure, thrombocytopenia (platelet
ount ≤50 000/mm3), and gastrointestinal haemorrhages
hat could not be classified as DF or DHF. In the Merco-
ur guideline ‘plasma leakage’ was not mentioned as a
iagnostic criterion and ‘haemorrhage’ (without mention-
ng the tourniquet test) was the key element for diagnosing
HF. The El Salvador guideline classified dengue into four-
ategories (Group A = mild dengue; B = moderate dengue;
= severe dengue; D = dengue shock). The Asian guidelines
ere more uniform. Only Malaysia and Sri Lanka included
epatomegaly and circulatory disturbances as additional cri-
eria for DHF and Sri Lanka mentioned DHF with or without
hock instead of DSS. Vietnam did not include a section
n dengue classification but mentioned all criteria recom-
ended by WHO/SEARO.

.2.2. Grades of severity of DHF
he grading of severity of DHF into four levels
Supplementary Tables 1 and 2) was adopted only in
he guidelines of three LA countries: Brazil, Ecuador and
exico but not in the others. All Asian guidelines used the
rading system.

.2.3. Algorithm for dengue management
he WHO/PAHO algorithm for dengue management was used
nly by Cuba and Mexico. Other countries like Colombia did
ot include some essential aspects such as warning signs,
nstructions for non-hospitalised patients or signs for urgent
eferral. In Ecuador, there were no recommendations on the
evel of care.

In Asia the WHO/SEARO algorithm for dengue man-

gement was inconsistently adopted. India, Malaysia and
hailand included criteria for diagnosing DHF, whereas the
hilippines, Sri Lanka and Vietnam emphasized warning signs
nd admission criteria. All Asian countries mentioned cri-
eria for hospital admission including several features of

a

m
t
L

igure 2 Dengue guidelines used by type of guideline and geo-
raphical location (P < 0.001 in the �2 test when comparing Latin
merica and Asia).

hock, but only the guideline of the Philippines listed other
arning signs, such as persistent vomiting, difficulty of
reathing, seizures, narrowing of pulse pressure, rise in
aematocrit > 20%, platelet count ≤100 000 mm3, prolonged
leeding time. India, the Philippines and Thailand defined
riteria for identifying the patient for immediate treatment
nd the other Asian guidelines provided instruction about
here the patient should be treated (triage mostly based
n warning signs) and when to discharge inpatients (except
or Vietnam).

.3. Field study among health staff (health care
rovider study)

.3.1. Questionnaire surveys
survey with 858 self-applied questionnaires was con-

ucted, 627 (73.1%) in LA and 231 (26.9%) in Asia (Table 1).
he age range of the participants was 24 to 65 years in LA
nd 22 to 63 years in Asia. The male to female ratio of
espondents was 1.5:1.

The most commonly used dengue guidelines came from
inistries of Health, followed by the different WHO guide-

ines (Figure 2). These guidelines have already been used
or one year or more, as responded by 63.9% of the study
articipants in Latin America and 70.9% in Asia.

Less than one-third of respondents indicated that guide-
ines were kept within the facility (26.9% in LA and 31.1%
n Asia) and about half of the participants reported that the
uidelines were kept in places where they were difficult to
ccess, such as the supervisor’s or epidemiologist’s office,
r library. Wall posters were used only in Brazil 25.4%, Cuba
6.4%, and the Philippines 33.3% (Figure 3).

Training on clinical management as described in the
ocally used guideline was obtained either on the job, (35.1%
n LA and 32.1% in Asia) or during in-service training in the
urrent facility (30.9% in LA and 31.3% in Asia) but rarely
t medical or nursing schools (11.1% in LA and 16.9% in
sia). Only 7% of respondents in LA and 6% in Asia had never
eceived any training on clinical management of dengue

ccording to available guidelines (Figure 4).

Figure 5 shows the perceived barriers using DCGs. The
ost common complaints were poor training, lack of staff

o apply the guideline, and unavailability of diagnostic tests.
ess than 2% in both LA and Asia thought that the guidelines
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Figure 3 Access to dengue guidelines by geographical loca-
tion (P < 0.001 in the �2 test when comparing Latin America and
Asia).

Figure 4 Training in clinical management by geographical
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and Asia).

were not useful while less than 1% disagreed with the guide-
line.

Responses on the perceived barriers varied according to
staff from hospitals and health centres (Table 2). ‘Poor train-

ing’ was mentioned by 23% in both groups. Other factors
were the lack of time and lack of staff to follow guidelines.
The unavailability of diagnostic tests (18.8%) contributed to
the poor applicability of dengue guidelines in health cen-
tres.

Table 2 Perceived barriers of usage of dengue guidelines by leve

Perceived barriers Level of h
Health ce

n (%)

Poor training on use of guidelines 44
Diagnostic test are not available 36
Lack of staff to follow guidelines 21
Lack of time to follow guidelines 22
I do not agree with guidelines 15
Forms difficult to access 14
Appropriate treatments are not available 8
Guidelines/forms too complicated 4
Guidelines are not useful 1
Other 26

3

igure 5 Perceived barriers of usage of dengue management
uidelines by geographical location (P < 0.001 in the �2 test
hen comparing Latin America and Asia).

.4. Focus group discussions

total of 92 FGDs were conducted, with medical doctors and
urses in separate sessions. The participants represented
arious departments and functional roles within the health
are setting.

Participants from Asia and LA in hospitals and health cen-
res consistently described similar limitations and provided
imilar suggestions to improve dengue case management
nd clinical guidelines. The issues frequently mentioned and
ecommendations made were:

1) Increase accessibility of guidelines and provision of
training:

Most participants proposed improved accessibility in
terms of physical access to the document and improved
knowledge sharing at all levels of care, including front-
line clinics, provision and use of wall posters on dengue

management and simplified guidelines that are specific
to the level of care provided by the facility.

Training on disease recognition and clinical manage-
ment particularly for front line doctors, junior doctors
who run the primary health facilities and nurses who

l of health care.

ealth care
ntre Hospital

n (%)

(23.0) 86 (23.1)
(18.8) 22 (5.9)
(11.0) 68 (18.2)
(11.5) 48 (12.9)
(7.8) 3 (0.8)
(7.3) 42 (11.3)
(4.2) 8 (2.1)
(2.1) 12 (3.2)
(0.5) 6 (1.6)
(13.6) 78 (20.9)

/663263 by guest on 22 M
ay 2023
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perform triage of patients was proposed in both Asia
and LA. Training on dengue management should also be
incorporated in undergraduate medical school curricu-
lum.

2) Improve case definition and dengue case classification:
Several participants mentioned that the WHO classi-

fication scheme is complex. They took it as a ‘guide’
to classify patients, but the criteria were not followed
rigorously because in their view not all patients fulfilled
all four criteria for DHF.

Three aspects were particularly stressed in the FGDs.
(1) The terminology should better reflect plasma leak-
age, rather than haemorrhage; (2) the classification
should emphasize signs and symptoms rather than labo-
ratory findings and should include warning signs; and (3)
‘unusual manifestations’ such as organ failure should be
included.

3) Improve explanations about treatment:
In both Asia and LA it was proposed that the dengue

case classification should help in triage and case man-
agement, including warning signs for severe disease and
providing instructions for case management at each
stage of the disease. Participants in Malaysia and the
Philippines emphasized that the guideline should spec-
ify when to start the use of intravenous fluids and blood
products, and the recognition of signs of improvement.

4) Strengthen resource management:
A frequently mentioned problem was the lack of

frontline doctors and nurses to perform triage and
ambulatory management of dengue which involved time
for explanation to the patient. For instance, in some
urban health centres, each doctor might see about 150
patients per day leaving little time for explanations.
Dengue cases were instead referred to hospitals, which
became overcrowded with dengue patients, many of
whom could have been managed at primary care lev-
els. It was mentioned that the utilisation of available
personnel resources be maximized, through identifica-
tion of staff needs (training, equipment, etc.), staffing
requirements, supervision of activities (use of dengue
guidelines, etc.), and professional development. The
lack of diagnostic resources in primary health facilities,
especially at night and on weekends, was another issue
which limited the possibility of classifying and manag-
ing patients. In the absence of on-site facilities, blood
samples had to be sent to the nearest hospital, thus
increasing the waiting time and discouraging full blood
counts from being done on a daily basis to establish
patient’s status and evolution to more severe disease. It
was also suggested that the number of hospital beds for
dengue patients be increased and the triage procedures
better defined in order to better apply the treatment
instructions for severe cases.

. Discussion
.1. Guideline analysis

onsiderable differences in the DCGs currently used by
hirteen LA and Asian countries were identified. This was
articularly evident with regards to ‘warning signs’. One

a
u
w
h
d
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xplanation was that the concept of ‘warning signs’ was
nterpreted in different ways (Supplementary Tables 1 and
). In some guidelines the signs and symptoms of shock
ere called ‘warning signs’, in others those of suspected
engue were mentioned and in yet others ‘warning signs’
or progression towards severe disease were included. The
ack of consensus on warning signs in dengue management
ould lead to different interpretations in dengue guidelines
cross countries. Changes in dengue epidemiology with a
hift towards the adult population may compound these
ifferences. Likewise the large variation in the use of treat-
ent algorithms both in LA and Asia suggested a lack of

vidence and/or agreed standards of dengue case manage-
ent. Nevertheless, there was an attempt in most countries

o define criteria for ambulatory treatment and hospital
dmission and discharge, highlighting the importance of
riage, particularly in dengue outbreaks. The WHO treat-
ent recommendations implied that a patient had to be

lassified first and then treated accordingly. In clinical prac-
ice it was often the opposite: the patient had a clinical
ssessment first and was treated according to the clinical
tate, regardless of the classification which could be done
t a later stage.

Regarding the classification of dengue into DF and
HF/DSS and the grading of severity for DHF, no major
ariation among Asian countries was observed, implying
tacit agreement with the WHO classification developed

n Bangkok Childrens’ Hospital in the early 1970.22 How-
ver, the LA guidelines adopted very different approaches
n classifying dengue suggesting the dissatisfaction with the
tringent DHF criteria, confusion with the terminology in
HF, the fact that many patients could not be classified and
erhaps the epidemiological differences between LA and
sia.6 There was also an attempt to use a new classifica-
ion into levels of severity, particularly in El Salvador, Brazil
nd others. Additionally terms such as ‘complicated dengue’
nd ‘DF with unusual haemorrhage’ have been introduced to
epresent the observed patterns of disease.5,23

.2. Health care provider study

his study component focused on the experiences of health
taff in using national dengue guidelines in their daily work.
t became obvious that dengue guidelines were often not
vailable in the work place which was a drawback to the
mprovement of dengue management.23 Other limitations
ere the lack of training in the use of guidelines which
as described by Cabana et al. (1999).24 An important
arrier to applying treatment guidelines correctly were
he unfavourable doctor- to-patient ratio, especially at
rontline clinics, leading to expedient hospitalisations of
atients, who could have been managed at primary care
evel.

Additionally, medical staff had difficulties following
trictly the dengue case classification promoted by WHO
hen discrepancies between the DF/DHF/DSS definitions

nd local disease patterns occurred.5,6,25 The difficulty of
sing laboratory information necessary for defining DHF
as frequently mentioned. In practice, unless the patient
ad daily complete blood count (CBC) during the febrile,
efervescent and critical phases, it would be difficult to
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detect the rising haematocrit (HCT) and falling platelet
count trends that heralded plasma leakage and thus clas-
sified the patient as DHF. Furthermore, 613 (81%) of 756
hospitalized dengue patients in a multi-country study sought
medical attention within 48 h of illness onset,26 thus giv-
ing an opportunity to establish a baseline HCT in the early
febrile phase. However, the doctor has to be aware that
a seemingly normal full blood count in the first 1—2 days
of fever does not discount the possibility of dengue, but
serves as a baseline for comparison. Knowing the patient’s
individual baseline HCT takes the guesswork out of deter-
mining if there is a rising HCT as the patient enters the
critical phase in the next 24 to 72 h. Detection of a 20% rise
in HCT above the baseline or population HCT to classify a
patient as DHF might be unrealistic in an anaemic patient
or a patient who had received intravenous fluid therapy. In
these circumstances, thrombocytopenia plus a rising HCT as
criteria for guidance for diagnosis of DHF might be more
practical.

4.3. Suggestions for improvement of the dengue
case classification and clinical management

This study underlines the difficulties with the current
dengue case classification documented in the literature (as
described above) and supports suggestions to work towards
an evidence based, user-friendly and universally accepted
case classification into levels of severity, which supports
triage and case management according to the patients’ clin-
ical status. Any new classification scheme for dengue should
highlight the dynamic nature of dengue’s clinical, haema-
tological and immunological profiles. Although the majority
of dengue patients recover with or without treatment, the
challenge to the clinician is to identify the minority that
could progress to severe disease and may die without appro-
priate interventions after the first few days of fever. A
modified case classification should:

1. be based on severity (severity of plasma leakage, severity
of bleeding and severity of organ impairment)

2. be able to identify warning signs of plasma leakage prior
to shock

3. draw the attention to haemodynamic assessment to
detect shock from the early stages of compensated shock
to late stages of hypotensive shock (AHA/PALS)

4. facilitate an algorithm of case management based on:
- Presence or absence of warning signs prior to the devel-

opment of severe disease
- Compensated shock or hypotensive shock
- Severity of bleeding

In general, plasma leakage precedes severe haemor-
rhage. How each of these phenomena could be identified
and how both will impact on haematocrit values and the
haemodynamic picture as the patient progresses through
the illness, should form the core of dengue management

guidelines.

Additionally, the current dengue case classification
scheme has never been validated in clinical practice and
with dengue spreading to new geographical areas, the
necessity for validation becomes more important.2,3,27 Grol

n
t
fi
a
a
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t al. (1998) found that recommendations based on evi-
ence were followed more than those that were not based
n scientific facts (71% vs. 57% respectively).28 Although
vidence-base only does not ensure the correct use of
engue guidelines by all health providers, at least it could
ontribute to close the gap between dengue research and
linical practice.29
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