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A b s t r a c t
Objective. Dengue hemorrhagic fever is a public health
problem in Mexico since 1994. With four serotypes circu-
lating the risk of epidemic dengue hemorrhagic fever is in-
creasing. Material and Methods. We describe the clinical
features of confirmed cases in the social security health sys-
tem (IMSS) from 1995 to 2003. Clinical picture and epide-
miological features were compared and a multivariate model
was fitted to evaluate associations. Results. Cases were
divided into two groups: 438 patients with dengue fever,
including 109 cases with hemorrhagic manifestations with-
out thrombocytopenia, and 977 cases with dengue hemor-
rhagic fever, including 79 deaths. The main risk factors
associated with mortality were hematemesis (RR 2.6; CI 95%
1.4-4.6) and melena (RR 2.2; CI 95% 1.2-3.7). Conclusions.
Our results characterize the clinical profile of dengue hem-
orrhagic fever cases in Mexico and identify prognostic fac-
tors to alert clinician for the prevention of a fatal evolution.
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R e s u m e n
Objetivo. El dengue hemorrágico en México es una enfer-
medad emergente desde 1994. La circulación de los cuatro
serotipos incrementa el riesgo de epidemias de dengue he-
morrágico. Material y métodos. Se reportan los datos clí-
nicos y epidemiológicos de los casos de dengue hemorrágico
confirmados y notificados por el IMSS de 1995 a 2003. Se
analizaron las características clínicas y epidemiológicas en-
tre grupos. Para el control y la evaluación final de las varia-
bles se utilizó un modelo multivariado. Resultados. Los
casos fueron asignados en dos grupos: 438 con dengue clá-
sico, que incluye 109 casos con manifestaciones hemorrági-
cas sin trombocitopenia, y 977 casos de dengue hemorrágico
con 79 defunciones. Los factores de riesgo asociados a las
defunciones fueron: hematemesis (RR 2.6; IC 95% 1.4-4.6)
y melena (RR 2.2; IC 95% 1.2-3.7). Conclusiones. El cua-
dro clínico descrito para la población del Instituto Mexica-
no del Seguro Social permite identificar factores pronósticos
que ayuden al clínico a prevenir y manejar adecuadamente
los casos severos de dengue hemorrágico.
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D engue fever is an acute febrile viral disease char-
acterized by headaches, joint and muscular pains,

rash and leukopenia. Dengue Hemorrhagic Fever
(DHF) has major clinical signs: high fever, hemorrhag-
ic phenomena, often with hepatomegaly. In severe cas-
es, called Dengue Shock Syndrome (DSS), patients may
also develop hypovolemic shock resulting from plas-
ma leakage. Dengue fever is the most significant ar-
thropod-borne viral disease worldwide; it occurs in
over 100 countries and territories and threatens the
health of over 2 500 million people in tropical and sub-
tropical regions. Annually, it is estimated that there are
50-100 million cases of dengue infection and several
hundred thousand cases of severe dengue worldwide,
resulting in thousands of deaths.1 ,2  During 2002, more
than 200 countries notified over 100 000 cases of clas-
sical dengue and 17 000 of DHF including 225 deaths.3

From 1979 to 2002, the Mexican Institute of Social Se-
curity (IMSS) reported 326 959 Dengue cases, while the
report of 2 624 DHF cases started since 1995.4

The social determinants for the emergence of DHF
in the Americas, as well as in Mexico, involve popula-
tion growth, the rapid urbanization process along with
the slower provision of public services as potable wa-
ter, sewage, and garbage collection systems, especial-
ly in suburban settings. Water storage practices and
disposable water containers in suburban neighbor-
hoods have created a wide spectrum of breeding sites
that favor mosquito densities in highly crowded areas.
Dengue virus’s transmission has also increased due to
the growing transport capacity and migration move-
ments from endemic areas.5,6

The biological risk factors associated with the de-
velopment of DHF are the geographical origin of the
viral strain, especially DEN-2, the presence of enhanc-
ing antibodies originated in the primary infection, the
age, sex, race, nutritional status, host health conditions
as well as the vector’s competence and density.7

The control and surveillance activities established
to face this emerging epidemic include the opportune
diagnosis and treatment of severe dengue infection by
physicians in public and private health institutions.
Any case of DHF must be immediately notified to the
national surveillance system and an epidemiological
case study should be performed to confirm every sus-
pected case. The confirmation of DHF cases is not an
easy diagnosis due to the wide spectrum of signs and
symptoms, the rapid progression of distinguished signs
like thrombocytopenia and hemoconcentration, the
common expectation to see severe hemorrhages, and
the lack of serological diagnostic techniques at the lo-
cal level. The recent emergence of DHF in Mexico and
the low number of cases have also limited the practical

experience of Mexican physicians in the diagnosis of this
new clinical entity. Additionally, the diagnosis and
acute evolution of DHF cases in the medical units re-
quires efficient laboratory support to monitor the clin-
ical evolution of the patient, which is not always
available in endemic areas. The findings of this study
aim to support the clinical diagnosis of DHF in Mexi-
co and provide predictive factors of severe dengue in-
fection that enable a better clinical management in the
hospital units.

Material and Methods
A follow-up study was designed and conducted by
health personnel in the IMSS to describe the clinical
behavior of Dengue Fever (DF) and DHF and to deter-
mine some of the risk factors associated with the oc-
currence of hemorrhagic forms and fatal cases in the
population attended by the most important social se-
curity system in Mexico. Patients were cases diagnosed
as DF or DHF that were confirmed by a serological test
(IgM-ELISA), notified to the Coordination of Health
Integrated Programs of IMSS from 1995 to 2003. Clini-
cal and epidemiological data were obtained from the
case report format used by the national surveillance
system to notify DHF cases. Cases reported in this
study include only those that had all epidemiologi-
cal, clinical information, and laboratory data availa-
ble. The database included age, sex, time of onset,
travel history, and contact with similar cases in the
household or in the community. It also included clini-
cal features like fever, hepatomegaly, bleeding signs,
data for previous infection, the final outcome of the
disease and laboratory results (hemoglobin, hematocrit
and platelets). Two groups were formed according to
their clinical evolution and following the WHO/PAHO
established criteria:8 the DF and the Dengue Fever with
Hemorrhagic Manifestations (DFHM) cases were in-
cluded in the first group while the DHF cases, includ-
ing fatal cases (FC), formed the second group. The fatal
cases were patients that presented DSS as the main
cause of death. Groups were compared according to
their clinical evolution particularly during the acute
phase of the disease.

Blood samples (5 ml) were collected from each
patient after the acute phase (5-8 days) in order to per-
form the serological diagnosis of dengue infection. Sera
were obtained after centrifugation at 240 (x g) and 1500
rpm and were stored at -20 C. Rapid inmunochroma-
tographic test (PanBio)9,10  was used according to the
manufacturer procedures (sensitivity 94% and specifi-
city 100%). Dengue serological diagnosis was performed
by the state public health laboratories (validated by
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Mexico’s National Diagnostic and Reference Laboratory,
INDRE) and the result was registered in the case sur-
veillance format. Patients without serological diagno-
sis were excluded from the sample and this mainly
occurred in those classified as dengue fever. Dengue
virus isolation was performed when blood sample was
taken in the early stages of the disease and sent to the
INDRE in Mexico City.

The database was validated and analyzed to cal-
culate simple frequencies, central tendency and dis-
persion measures. Cumulative incidence and relative
risk were estimated along with their 95% confidence
intervals (CI 95%). The case fatality rate for DHF cas-
es was also calculated. The statistical analysis to com-
pare groups was performed using the Kruskal-Wallis
test and Poisson regression. The analysis was run in
STATA-V8.

Results
From January 1995 to June 2003, the IMSS notified a
total of 2 743 cases of DHF. We analyzed 977 cases of
DHF (including 79 deaths), and 438 patients with den-
gue fever (including 109 DFHM cases), for a total of 1
415 individuals from 21 administrative regions or del-
egations (Table I). The highest number of cases (717)
was reported during 2002 and Nuevo León Delegation
reported 305 cases, followed by Guerrero (252), Coli-
ma (128), Yucatán (127), Veracruz (104), Sonora (103),
Oaxaca (88), Sinaloa (53), Tamaulipas (57) and Chia-
pas (49). Although laboratory facilities are not widely
distributed in the IMSS, 98% of the total cases includ-
ed in this study were confirmed by determination of
antibodies (ELISA-IgM) and dengue virus isolation
was present in the rest of the patients. Dengue virus 1
(DEN-1) was isolated in three cases, DEN-2 in 19 pa-
tients and DEN-3 in 10 individuals.

Sex and mean age distribution were similar in all
groups except in the fatal cases group where men pre-
dominated (62%) and this group was significantly older
(36.8 years) than the less severe cases. Previous per-
sonal experience of dengue infection was reported in
similarly low proportions that increased when cases
in the family were reported. Transmission of dengue
in the community was reported by a vast majority
of patients, especially by those with severe dengue
(Table I).

General symptoms as fever, headache, myalgias
and arthralgias, were present in similar proportion in
each group. Exanthema, ocular pain, conjunctivitis and
photophobia were more frequent in the DFHM group.
On the other hand, a higher proportion of digestive

symptoms such as vomit and abdominal pain were
found in the DHF and fatal cases. Hepatomegaly was
mainly documented in the fatal cases group (Table I).

Higher frequencies of weak capillary and plasma
leakage signs were reported in fatal cases (83%) com-
pared with DHF (61%) and DFHM (72%) groups. Echy-
mosis, hematomas, ascitis and pleural effusion were
the more prominent signs reported in the fatal cases
group. On the other hand, a positive tourniquet test
was higher in the less severe cases. Hemorrhagic ma-
nifestations were recorded in 41%, 49% and 93% of pa-
tients in each group. Spontaneous bleeding signs like
gingival bleeding and epistaxis were higher in the DHF
group but severe hemorrhages like melena and hemate-
mesis appeared distinctively in the fatal cases. Simul-
taneous plasma leakage and hemorrhagic signs were
present in 16% of the DFHM cases and 30% of DHF
cases but occurred in almost every fatal case (79%). These
findings are paralleled by the mean values for hemo-
globin, hematocrit, and platelets, that were the lowest
in fatal cases. The average number of days between the

Table I
CLINICAL PROFILE OF DENGUE: MAIN SIGNS AND

SYMPTOMS (%). IMSS, MÉXICO, 1995-2003

Dengue DFHM DHF Fatal cases
(n=329) (n=109) (n=898) (n=79)

Men 48 45 50 62

Women 52 55 50 38

Mean age (yrs.) 28.1 26.1 26.9 36.8

Previous dengue infection 13 13 16 11

Cases in family 29 33 29 24

Cases in community 70 72 81 78

Fever 97 99 99 98

Headache 91 94 90 90

Myalgias 90 90 88 89

Arthralgias 80 80 85 85

Ocular pain 72 89 70 56

Exanthema 36 56 41 29

Conjunctivitis 35 50 36 18

Photophobia 37 55 41 22

Nausea 56 77 71 49

Vomit 34 52 60 47

Abdominal pain 36 52 59 55

Hepatomegaly 4 10 12 22

Splenomegaly 3 6 4 6

DFHM: dengue fever with hemorrhagic manifestations
DHF: dengue hemorrhagic fever
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onset of signs and symptoms to the onset of spontan-
eous bleeding or plasma leakage signs was significant-
ly higher (p< 0.05) for DHF and fatal cases (Table II).

Thrombocytopenia (<100 000 platelets) was initial-
ly detected in the first blood sample in 82% of DHF
patients (87% in FC) and this hematological dysfunc-
tion was confirmed in subsequent blood samples for
the rest of the cases. Graphical view of platelet counts
showed that the median number of platelets was sig-
nificantly lower in fatal cases and the recuperation
trend was faster in less severe cases (DHF) (Figure 1).
Hemoconcentration (hematocrit/hemoglobin ratio
>3.3) was documented in 8% of the DHF cases and 34%
of FC with a first sample. Both hemoconcentration and
thrombocytopenia were found in 6% of DHF and 25%
of FC. Plasma leakage and thrombocytopenia were
present together in 51% of DHF cases (71% in FC). On
the other hand, spontaneous bleeding and thrombo-
cytopenia occurred simultaneously in 41% of DHF
cases (84% in FC); while, plasma leakage and hemo-
concentration were present in 5% (22% in deaths) and

spontaneous bleeding and hemoconcentration were
present in 3% (24% in deaths).

Some of the most prominent signs of severity of
the infection, abdominal pain and hepatomegaly, along
with petechia, gingival bleeding and epistaxis were
associated with an increased risk for the occurrence of
DHF. In the multivariate analysis the risk factors that
appeared predictive of severity and indicated a major
risk for death were: echymosis (RR 2.8; CI 95% 1.6-4.9),
hematomas (RR 2.6; CI 95% 1.3-5.2), ascitis (RR 3.1;
CI 95% 1.4-6.6), hematemesis and melena (RR. 3.1;
CI 95% 1.9-5.1) (Table III). According to the number of
leakage and bleedings signs, we found that patients
with two or more signs showed an increased risk to
develop DHF. The simultaneous presence of plasma
leakage and spontaneous bleedings resulted in an in-
creased risk of 2.6 (CI 95% 2.1-3.1) for the occurrence
of DHF compared with those who did not.

Evolution of clinical features for fatal cases had a
mean duration of 7.8 (SD=5.4) days from the begin-
ning of the disease until death (median=7). Also, the

Table II
CLINICAL PROFILE OF SEVERE DENGUE. HEMORRHAGIC SIGNS AND PARAMETERS. IMSS, MÉXICO, 1995-2003

Clinical parameters Dengue DFHM DHF Fatal cases
(n=329) (n=109) (n=898) (n=79)

Petechia 62 73 63

Echymosis 10 17 39

Hematomas 7 7 18

Tourniquet test (+) 46 45 27

Gingival 17 34 31

Epistaxis 21 35 32

Hematemesis 2 16 41

Melena 8 16 42

Ascites – 4 13

Pleural effusion – 3 7

Platelets§ 191.4±76.0 192.5±76.1 69.8±62.1 63.4±63.9

(n=104) (n=81) (n=871) (n=52)

Hemoglobin‡ 12.9±1.8 13.6±2.0 13.6±2.0 10.2±3.6

(n=103) (n=81) (n=803) (n=50)

Hematocrit * 39.3±5.5 40.2±3.7 41.1±6.2 32.3±9.9

(n=96) (n=67) (n=753) (n=44)

Mean days for spontaneous bleeding 2.8 3.7 3.9

Mean days for plasma leakage 2.6 3.5 3.3

* percent
‡ grs.\100 ml.
§ (x 1000)

DFHM: dengue fever with hemorrhagic manifestations
DHF: dengue hemorrhagic fever
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of the plasma leakage and spontaneous hemorrhages
to death.

Discussion
The wide variety of signs and symptoms associated
with severe dengue infection and the identification of
those that are required to distinguish and classify DHF
from DSS cases is a major clinical challenge that de-
mands laboratory support and a detailed clinical mo-
nitoring of blood pressure, pulse, temperature, urinary
output, hematocrit and platelet counts. Clinical stud-
ies differed in the spectrum of signs and symptoms
reported and usually emphasized those that are more
prominent in the population studied (Table IV).

The clinical reports of DHF in Southeast Asia are
focused in children under 15 years of age, the age group
most affected by dengue virus infection. The situation
in the Americas reflects that DHF is more prevalent in
the young and adult population; therefore, it is neces-
sary to highlight their clinical profile and the findings
reported in this study provide meaningful clinical fea-
tures to improve its diagnosis and management in the
Latin American context.11

The reported frequency of the general signs and
symptoms –fever, malaise, headache, retro orbital pain,
mialgias and arthralgias, exanthema– in different popu-
lations is certainly due to the accuracy of the clinical
history and the clinical stage of the disease. In children,
dengue-like symptoms may not be as pronounced as in
adults, in whom benign dengue fever syndrome is clas-
sically seen. Dengue in children is often misdiagnosed
as an undifferentiated fever or other viral diseases like
measles, rubella,12 and in adults with leptospirosis13  or
rickettsiosis.14 Exanthema is a prominent clinical sign
and its report varied from 3% to 53% in the series of
severe dengue cases.15,16

Nevertheless, the most prominent features neces-
sary to confirm DHF require a detailed discussion. The
positive tourniquet test is more frequently reported in
the Asian countries17-19  and varies from 2-31% in Puer-
to Rico16,20 to 81-84% in Thailand.17 The problems as-
sociated with its practical use in all patients and the
low sensitivity of the interpretation of the test should
alert clinicians about its small predictive value to dis-
tinguish dengue hemorrhagic cases. The presence of
more than one plasma leakage or hemorrhagic mani-
festations in a patient provides a more conclusive crite-
rion to distinguish clinical severity. Minor hemorrhages
like petechia, gingival bleeding and epistaxis are more
common than gastrointestinal bleeding –hematemesis
and melena– or hematuria, but these are important
hemorrhagic signs that demand examination. Gastroin-

FIGURE 1. PLATELETS LEVELS BY DAYS OF HEMORRHAGIC

MANIFESTATIONS IN DENGUE CASES ACCORDING TO SEVERI-
TY OF INFECTION. IMSS, MÉXICO, 1995-2003

Table II I
RISK FACTORS ASSOCIATED WITH SEVERE DENGUE

INFECTION. MÉXICO, 1995-2003

DFHM / DHF DHF / Fatal cases
RR CI 95% RR CI 95%

Clinical manifestations (n=1198) (n=559)

Abdominal pain 1.3 1.2-1.4

Hepatomegaly 1.2 1.1-1.4

Petechia 2.5* 2.2-2.9

Echymosis 1.6 1.4-1.7 2.8 1.6-4.9

Hematomas 2.6 1.3-5.2

Pleural effusion 1.6 1.5-1.7

Ascitis 1.6* 1.5-1.7 3.1 1.4-6.6

Gingival bleeding 1.9 1.7-2.0

Epistaxis 1.8* 1.7-2.0

Hematemesis 1.8 1.7-1.9 3.1* 1.9-5.2

Melena 3.1* 1.9-5.1

* remaining factors in the multivariate model

DFHM: dengue fever with hemorrhagic manifestations
DHF: dengue hemorrhagic fever

average time from the start of the illness to the ap-
pearance of plasma leakage or hemorrhages was 3.3
(SD=3.5) days (median=2) and 3.9 (SD=4.1) days (me-
dian=3) respectively; and 4.8 (SD=5.6) days (median=4)
and 4.1 (SD=5.5) days (median=3), from the beginning
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testinal bleeding may initially be hidden and usually
manifests as an abdominal pain or tenderness, a dis-
tended abdomen, pallor, tachycardia, or a drop in he-
matocrit without clinical improvement.21 Hematuria
may also be hidden (microhematuria) and only per-
ceived by urine analysis, which should be routinely
performed in every suspected case. Report of dengue
hemorrhagic cases in the IMSS demonstrated that se-
vere dengue infection is usually accompanied by more

than one bleeding site (30%) and that gastrointestinal
bleeding as well as petechia and epistaxis were prom-
inent signs. The first epidemic of DHF in China also
resulted in 60% of DHF cases with two or more hem-
orrhagic manifestations.15

Based on the Thai experience, exploration of the
hepatic area should also be emphasized since the fre-
quency of hepatomegaly is below that reported in Thai
populations (45-90%)17,22,23 and in India ( 71%).24 The

Table IV
CLINICAL MANIFESTATIONS OF DENGUE HEMORRHAGIC FEVER (DHF) IN SELECTED COUNTRIES. MÉXICO, 1995-2003

Thailand Cuba Philippines China Puerto Rico Delhi French Guyana Nicaragua Cuba
(17,22,23) (25-27) (18) (15,19) (16-20) (24) (32) (29) (28)

Signs and Symptoms % 1958-65* 1981‡ 1984‡  1985‡ 1990-91‡ 1988* 91-92‡ 1994‡ 1997‡

Fever 100 97 81 100 88-100 100 100 100 100

Headache 44 77 – 86 78 – 78 100 91

Myalgias 10-12 44 32 100 77 – 60 100 75

Arthralgias 12 54 12 100 64 – 65 100 –

Ocular pain – 19 4 – 63 – – – –

Conjunctivitis 33 – 10 3 – – – – –

Exanthema 10-13 13 – 3 47-53 – – – –

Cough 21-40 – 21 – 35 – – – –

Nasal congestion 13 – 7 – 29 – – – –

Nausea 70 71 30 96 53 – 75 – –

Vomit 58-70 71-87 33 62 53 86 63 – 38

Diarrhea 6-13 14 3 – 30 – – – –

Abdominal pain 25-50 23-63 42 83 – 52 60 62 86

Hepatomegaly 45-90 11 - 67 14 5 11 71 – – 51

Splenomegaly 6 – – – 24 – – –

Ascites, edema – 8 - 31 – – 5 100 10 – 69

Pleural effusion 25 8- 56 – 1 – 91 10 – 30

Petechia 46-62 50 64 27 16-46 100 – 12 –

Echymosis – 7- 55 13 27 17 100 – – –

Hematomas – – – 27 17 – 18 – –

Tourniquet + 81-84 – 70 67 2 - 31 – – 25 –

Gingival – 14 7 18 14 – 25 – –

Epistaxis 10-19 9 -11 45 36 3 - 23 – 20 38 –

Hematemesis 12-22 14 -30 7 27 2 - 7 – 25 12 –

Melena 12-15 5 - 8 10 8 2 -14 14 15 – –

Thrombocytopenia 100 78 - 80 72 79 100 86 – 100 99

Hemoconcentration 100 34 - 83 39 40 59 86 – 100 100

Lab. confirmed – 100 49 70 26 71 65 – –

Hospitalized – – – 100 16 100 – – 79

Shock signs 35 – – 14 5 95 20 25 15

Case fatality – 1.5 0 0.25 5.2 33 15 – 5,8

* Pediatric patients
‡ Adults and pediatric patients
( ) References
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prevalence could be higher due to the readiness to detect
hepatomegaly in children more than in adult popula-
tions. DSS reported higher prevalence of hepatomega-
ly (16% in adults and 60% in children) than DHF (7%
in adults and 22% in children) as was also found in
children and adults with severe and fatal dengue in
Cuba.25-27 Abdominal pain, nausea and vomit are among
the alarm signs –digestive syndrome– that revealed the
imminent evolution towards severity and these features
were differentially reported in DHF cases compared to
DF cases in the IMSS. Abdominal pain –alarm sign that
may predict gastrointestinal bleeding– is also among the
symptoms more frequently reported in different case
series ranging from 23 to 86%.26,28

The hematological parameters like thrombocyto-
penia and hemoconcentration –essential to confirm
DHF– defy the laboratory infrastructure in medical
units in many developing countries. The studies that
report 100%29  of cases with thrombocytopenia reflect
the strict compliance with WHO guidelines as well as
the challenge to meet by other developing countries
that lack the laboratory resources to study all suspect-
ed cases. The criteria for hemoconcentration is diffi-
cult to satisfy either because of hemodynamic changes
produced by early treatment with intravenous solu-
tions, the severity of the disease, or even the death of
the patient. This issue becomes relevant when the prog-
nosis of DHF is highly dependent on the evolution of
these two parameters. A severe thrombocytopenia
of less than 50 000 per cubic millimeter was found in
74% of fatal cases in Thailand.22 The significant differ-
ences found in the mean values of platelets and hema-
tocrit in fatal versus convalescent patient’s supports
those findings in Thailand and provide vital clinical
information for the opportune detection and treatment
of severe cases. The continuous monitoring of throm-
bocytopenia and hemoconcentration should be viewed
as an obligatory procedure and not only as a diagnos-
tic criterion. Based on the results reported, only 94%
of the 977 patients with DHF had platelet counts per-
formed for their initial diagnosis of whom 82% had
less than 100 000 m3. Second samples were taken in
65% of the patients and a third sample decreased to
39% of the patients. Serial samples were used to finally
confirme thrombocytopenia in all 977 patients. Initial
blood samples to test for hemoconcentration were per-
formed in 82% of all patients. All had decreasing num-
bers on the sequential samples taken, minimizing the
analytical potential of such clinical data. For example,
although 109 cases of DF had plasma leakage or bleed-
ing, only 74% of them had a first blood sample to detect
thrombocytopenia or hemoconcentration; 42% and 31%
had a second and third sample, respectively. The study

of cases was incomplete; therefore, they were only clas-
sified like dengue with hemorrhagic manifestations.
These operational obstacles compelled the local health
personnel to diagnose and confirm DHF cases based
on limited clinical information and use the epidemio-
logical criteria to establish the final diagnosis.

Thrombocytopenia was present in 100% of the
notified cases, while hemoconcentration was docu-
mented in only 12% of them. An important finding is
the proportion in which both events are registered si-
multaneously and the risk to develop hemorrhagic
Dengue and death from this cause. Also, the relation-
ship found between plasma leakage and spontaneous
bleedings with hemoconcentration and thrombocyto-
penia has important implications to determine prog-
nostic factors for the clinical evolution that would allow
establishing a timely monitoring and appropriate treat-
ment for ill persons.

The operational case definition of DHF establish-
es that the patient must show clinical manifestations
of plasma leakage or spontaneous bleedings besides
thrombocytopenia and hemoconcentration. However,
it is important to take into account timing and sequence
of these events, because the mentioned parameters are
not present in all cases simultaneously. In this relation-
ship it should be considered that theoretically, throm-
bocytopenia determines the onset of spontaneous
bleedings and it must precede them or coincide with
time of onset. In contrast, the beginning of plasma leak-
age and volume depletion determines the presence of
hemoconcentration; therefore, the leakage precedes it.
Then, the frequency of these parameters depends on
the form corporal fluids are lost during the infection,
hemorrhages or plasma leakage, and time in which lab-
oratory tests are requested. These parameters have been
useful to establish operational criteria to classify cases;8

nevertheless, findings of this study invite us to design
operative research to understand the clinical behavior
of the disease and to establish appropriate criteria to
confirm cases, properly classify the severity of the dis-
ease and estimate its real occurrence.30

Laboratory diagnosis is an issue of serious con-
cern in all endemic countries. Approximately 45% of
all notified cases at the IMSS are laboratory confirmed.
This rate is low, although rates in other countries are
rarely near 100%. This issue becomes relevant because
delay in diagnosis may well affect the prompt treat-
ment required to save the patient from a severe den-
gue infection and death. Experience from 12 Asian
countries demonstrated that DHF-DSS case fatality
rates vary between 0.5% and 3.5.31 Global case fatali-
ty rate in the IMSS (2.9%) is smaller than that reported
in Cuba (5.8% in 1997), Puerto Rico (5.2% in 1991), the
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French Guyana (15% in 1991),32 and India (33% in 1988).
Prompt clinical and laboratory support is essential to
reduce the risk of death and provides adequate infor-
mation to monitor the severity of the disease. Data pro-
vided by studies like this should help the physicians
and the public health service to improve the dengue
surveillance system and the prevention of this emer-
gent infectious disease.
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