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ABSTRACT  Objective. To assess the performance, in Brazil, of the definition of a suspected measles case
among patients with rash diseases that has been adopted in Brazil and many other countries.

Methods. From January 1994 to December 2003, patients with acute rash were seen at two
large primary health care units and a public general hospital in Niterdi, a city in the metro-
politan area of the city of Rio de Janeiro, Brazil. Data from clinical and serologic assessment
were used to estimate sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) of the definition of a suspected measles case that has been adopted
in Brazil, as well as other combinations of signs and symptoms; serologic status was taken as
the reference. Using enzyme immunoassay, serum samples were tested for immunoglobulin
M (IgM) antibodies against measles virus.

Results. A total of 1 221 patients with an illness characterized by different combinations of
rash with other signs and symptoms were studied. The suspected case definition that has been
adopted in Brazil (rash, fever, and at least one of the following: cough, coryza, or conjunctivi-
tis) had an overall sensitivity of 100%, and a specificity of 58.7%. Confirmed measles cases
were 2.4 times as likely as were other rash diseases to have that combination of signs/symp-
toms. The suspected case definition adopted in Brazil had a 6% PPV and 100% NPV. The
combination of all five signs and symptoms had the highest specificity, PPV, and likelihood
ratio, for both children (< 15 years old) and adults (= 15 years). That was achieved at the ex-
pense of sensitivity, which dropped to 89%, but the NPV was still very high.

Conclusions. Our results show that the suspected measles case definition adopted in Brazil
is extremely sensitive for measles surveillance among patients with rash diseases. However,
the high false-positive rates that were found may result in a substantial number of other rash
diseases being misclassified as measles, leading to the misdirection of control measures and in-
creases in their cost.
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Despite the development of a suc-
cessful live attenuated vaccine, measles
remains the most frequent cause of
vaccine-preventable childhood deaths
in many developing countries. Further,
there is a continuing threat of outbreaks
in industrialized countries (1, 2). The
disease continues to spread primarily
whenever the level of vaccine coverage
required to interrupt transmission is
not reached and sustained. According
to the World Health Organization,
there are still about 700 000 deaths from
measles per year worldwide, predomi-
nantly in young children in less devel-
oped countries (2).

In Brazil, routine national measles
vaccination was introduced following
the creation of the National Immuniza-
tion Program in 1973. However, be-
cause of the difficulty of achieving uni-
formly high coverage rates, measles
was still a serious public health prob-
lem in the early 1990s and one of the
leading causes of morbidity and mor-
tality among young children (3).

In 1992 the Brazilian Ministry of
Health carried out a countrywide mass
vaccination campaign for measles,
which resulted in a dramatic reduction
in measles incidence rates across the
country (3). In the following years,
routine immunization, follow-up cam-
paigns, and surveillance activities
were not conducted effectively enough
to prevent the buildup of susceptible
individuals, and a measles epidemic
occurred in 1997, with more than
53 000 confirmed cases reported (4).
The resurgence of measles in 1997 led
to supplementary immunization activ-
ities as part of outbreak control. Coun-
trywide follow-up campaigns were
conducted in 1997, targeting children
aged 6 months to 4 years, and in 2000,
targeting children 14 years old. The
actual coverage achieved at the end of
campaigns was 66% in 1997 and 100%
in 2000. The last outbreak of measles in
Brazil occurred in February 2000, with
15 cases occurring, primarily among
unvaccinated children. Analysis of
Brazilian surveillance data indicated
that the interruption of indigenous
measles transmission in Brazil in 2000
has been sustained through 2003 (5).
The Region of the Americas now has
the lowest measles incidence rate in
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the world (0.8 per 100 000). In Canada,
Mexico, and the United States of
America most of the 119 confirmed
cases reported in 2003 and the 106 con-
firmed cases reported in 2004 were im-
ported (6).

The success of measles elimination
requires continued high-quality surveil-
lance and high vaccination coverage
(7). Case investigation and identifica-
tion of contacts are now recommended
for all suspected cases of measles. In
order to trigger further investigation
and laboratory or epidemiologic con-
firmation, the current definition of a
suspected measles case that has been
adopted in many countries (including
by Brazil’s Ministry of Health in 1992)
relies on the presence of a generalized
maculopapular rash of > 3 days’ dur-
ation, fever, and at least one of the
following: cough, coryza, or conjunc-
tivitis (3, 8, 9).

The performance of the definition of
a suspected case is affected by the oc-
currence and distribution of measles
and of other maculopapular febrile
rashes that may be misdiagnosed as
measles. When measles incidence is
very low, a diagnosis based on clinical
grounds alone is more likely to lead to
confusing measles with other infec-
tious exanthematous illnesses (10).
Given the pivotal role that the defini-
tion of a suspected case has in measles
surveillance, assessment of the perfor-
mance of the definition is relevant
since it may affect the effectiveness of
the measles elimination program.

The objective of this study was to as-
sess the accuracy of the definition of a
suspected measles case that has been
adopted in Brazil and many other
countries.

METHODS
Subjects and sample collection

This study was conducted from Jan-
uary 1994 through December 2003 in
the city of Niter6i, which is in the met-
ropolitan area of the city of Rio de
Janeiro, Rio de Janeiro, Brazil. For the
study, patients who had acute rash,
and either with or without a fever (the
eligibility criteria), who were receiving

care at two large primary health care
units and a public general hospital in
Niter6i were approached as follows: A
standard clinical examination was per-
formed, a clotted blood sample for
serology was collected in a sterile glass
tube at the time the patient was en-
rolled in the study, and written con-
sent to use the data for research pur-
poses was requested from the patient
or that person’s guardian. The three
study sites were part of the public net-
work and covered approximately 50%
of the Niteréi population. The study
protocol was approved by the hospi-
tal’s research ethics committee.
Symptoms and signs (measured or
reported fever, cough, coryza, conjunc-
tivitis, and other symptoms) reported
by study subjects were assessed by
medical doctors at the time of enroll-
ment. Signs and symptoms and their
duration, sociodemographic data, and
vaccination status were recorded on a
form designed for the study. Regard-
less of other symptoms they had, pa-
tients with acute rash were investi-
gated for exanthematous diseases
under surveillance (measles, rubella,
and dengue), as well as for parvovirus
and human herpesvirus 6 (HHV-6).

Laboratory tests

All serum samples were tested for
immunoglobulin M (IgM) antibodies
against measles virus, using an anti-
body capture enzyme immunoassay
(EIA) test: (i) during 1994-1998 an EIA
developed at the Centers for Disease
Control (CDC), Atlanta, Georgia, United
States (11) and (ii) during 1999-2003
the Enzygnost Anti-Measles Virus/IgM
commercial EIA (Dade Behring, Mar-
burg, Germany). Previous reports
have indicated those two EIAs are
both sensitive and specific and have
similar accuracy (11, 12).

Sera were also tested for rubella
virus IgM antibodies using a commer-
cial EIA test: (i) during 1994-1999 the
Rubenostika II IgM EIA (Organon
Teknika BV, Boxtel, the Netherlands)
and (ii) during 2000-2003 the Enzyg-
nost Anti-Rubella Virus/IgM EIA
(Dade Behring, Marburg, Germany). In
addition, sera were tested for dengue
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virus IgM antibodies: (i) during 1994—
2001 with an in-house EIA (13, 14) and
(ii) during 2002-2003 with the INDX
IVD Microwell ELISA Dengue Fever
IgM commercial EIA (Panbio, Inc.,
Columbia, Maryland, United States).
Specimens negative for measles, ru-
bella, and dengue virus IgM antibodies
were also tested for human parvovirus
IgM antibodies using an EIA: (i) dur-
ing 1994-2001 with an in-house anti-
body capture EIA (15) and (ii) during
2002-2003 with the Parvovirus En-
zyme Immunoassay commercial EIA
(Biotrin, Dublin, Ireland). An in-house
indirect immunofluorescence test for
HHV-6 IgG (16) was also used to de-
tect low-avidity HHV-6 IgG (indicat-
ing recent primary infection) in chil-
dren less than 4 years of age who did
not have an alternative diagnosis.

Data analysis

The degree to which the definition
of a suspected measles case repre-
sented actual laboratory-defined cases
(accuracy or validity) was assessed in
terms of sensitivity and specificity.
The sensitivity of the definition of a
suspected case was estimated by the
proportion of confirmed measles cases
who presented the definition of a sus-
pected case that the Brazilian Ministry
of Health recommends for surveil-
lance (3). Specificity was estimated by
the proportion of all nonmeasles cases
who did not present the definition of a
suspected case. The likelihood ratio is
the probability of a specified combina-
tion of signs and symptoms in those
with measles divided by the probabil-
ity of the combination in those without
measles, that is, the sensitivity divided
by the false-positive rate. The positive
predictive value (PPV) was given by
the proportion of patients seropositive
for measles among those who met our
definition of a suspected case. In addi-
tion to that definition, several combi-
nations of signs and symptoms were
analyzed, and their sensitivity, speci-
ficity, and PPV were compared. The
negative predictive value (NPV) was
also calculated for selected situations.

Patients were divided into measles
cases and nonmeasles cases in order to

assess the performance of the defini-
tion of a suspected measles case. Data
analysis was stratified by: (i) age, to ac-
count for differences in the clinical
presentation of measles in children
(subjects less than 15 years of age) and
adults, and (ii) by time period, ac-
knowledging the distinct phases of
surveillance and control of measles in
Brazil. The entire study period (1994-
2003) was split in two distinct periods:
nonepidemic years (January 1994-July
1997 and March 1998-December 2003)
and epidemic years (August 1997-
February 1998). Ninety-five percent
confidence intervals (95% Cls) for the
estimates were constructed. Data were
analyzed using Epi Info 6.04d soft-
ware (17).

Following a thorough active investi-
gation by the staff of the public health
surveillance department, cases with a
laboratory test that was positive for
measles IgM antibodies and that were
found to be related to a recent measles-
containing vaccine were excluded
from this study (8).

RESULTS

From 1 221 cases with rash enrolled
between January 1994 and December
2003, we confirmed the diagnosis of
measles in 31 (2.5%), dengue fever in
354 (29.0%), human parvovirus B19 in
120 (9.8%), rubella in 104 (8.5%), and
HHV-6 in 63 (5.2%). No laboratory di-
agnosis was established in 549 cases
(45.0%) who were seronegative for
rubella, measles, dengue, parvovirus,
and HHV-6. All the confirmed cases of
measles occurred between August 1997
and February 1998. Most (28/31) of the
confirmed measles cases were 15 years
or more of age. Eight patients had a his-
tory of one dose of measles vaccine.

The suspected case definition
adopted in Brazil and many other
countries (rash, fever, and at least one
of the following: cough, coryza, or con-
junctivitis) had an overall sensitivity of
100% (95% CI: 88.9%-100.0%) and a
specificity of 58.7% (95% CI: 55.0%—
61.6%) (Table 1). Confirmed measles
cases were 2.4 times as likely (likeli-
hood ratio = 1/(1-0.59)) as were other
rash diseases to have that combination
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of signs/symptoms. The suspected
case definition adopted in Brazil had
a 6.0% PPV (95% CI: 4.3%—8.8%) and
a 100% NPV (95% CI: 99.4%-100%).
This case definition performed slightly
better in subjects 15 or more years of
age than it did with children (Table 1).
The combination of all five signs/
symptoms had the highest specificity,
PPV, and likelihood ratio for both age
groups That was achieved at the ex-
pense of sensitivity, which dropped to
90.0% (95% CI: 74.3%-97.9%), but NPV
was still very high.

If only rash and fever were consid-
ered, sensitivity and NPV were still
maximum, but specificity, PPV, and
likelihood ratio dropped to very low
levels (Table 1 and Table 2). Other
combinations of signs and symptoms
were studied (Table 1). Modified case
definitions combining rash, fever, and
at least two of cough, coryza, and con-
junctivitis had high sensitivity values
(around 90%) and greater specificity
(from 83.2% to 92.4%) (Table 1). The
PPVs and the likelihood ratios ob-
tained with the combinations of exan-
thema and two of the signs of cough,
coryza, or conjunctivitis were also bet-
ter, especially in individuals aged 15
years or older (data not shown). The
overall likelihood ratio in nonepi-
demic years for the combination of
rash, fever, and coryza + conjunctivitis
was 11.3, and the ratio for the combi-
nation of rash, fever, and cough + con-
junctivitis was 12.4 (Table 2). The over-
all likelihood ratio in nonepidemic
years for subjects who were 15 or more
years of age for the combination of
rash, fever, and coryza + conjunctivitis
was 22.8, and for the combination of
rash, fever, and cough + conjunctivitis
it was 22.7 (Table 2).

The sensitivity and specificity of the
definition of a suspected case adopted
by the Brazilian Ministry of Health
were similar in measles epidemic
years (from August 1997 to February
1998) (Table 3) and for the entire, 1994—
2003 study period (Table 1). However,
the results for PPV were higher in the
epidemic years for the age group 15
years or older (82.3%) (Table 2). Simi-
lar results were obtained with the
modified combinations of signs and
symptoms studied above (Table 2).
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TABLE 1. Sensitivity and specificity of different combinations of exanthema and fever with other signs and symptoms for a suspected mea-
sles case definition, stratified by age, Niteréi, Brazil, 1994-2003

< 15 years > 15 years Total
Sen® (%) Spe® (%) Sen (%) Spe (%) Sen (%) Spe (%)
Signs and symptoms? (n=3) (n=628) (n=28) (n=562) (n=31) (n=1190)
Ed + Fe + coryza or cough 100 56 100 74 100 65
E + F + coryza or cough or conjunctivitis 100 51 100 67 100 59
E+F 100 22 100 25 100 24
E + F + cough 100 65 96 81 97 72
E + F + conjunctivitis or coryza 100 61 96 75 97 68
E + F + cough + conjunctivitis 100 89 93 96 94 92
E + F + conjunctivitis 100 82 93 87 94 85
E + F + coryza 100 68 93 84 94 76
E + F + conjunctivitis or cough 100 58 93 72 94 64
E + F + coryza + cough + conjunctivitis 100 92 89 98 90 95
E + F + coryza + conjunctivitis 100 88 89 96 90 92
E + F + coryza + cough 100 76 89 91 90 83

@ Sorted by sensitivity and then by specificity, according to the values in the Total columns.
b Sen = sensitivity.

¢ Spe = specificity.

4E = exanthema.

eF =fever.

Over the entire study period, only 49
of the 522 cases that fulfilled the defini-
tion of a suspected measles case were
notified by medical doctors as sus-
pected measles cases. Of the 49, 31 of
them (63.3%) were serologically con-
firmed as measles. Of the remaining 18
cases, no laboratory diagnosis was es-
tablished in 9 cases, and 4 cases were
confirmed as dengue, 4 as HHV-6, and
1 as rubella. Thirty-eight cases were no-
tified in measles epidemic years, and
only 11 cases during the nonepidemic

years. All cases fulfilled the definition of
a suspected case that had been adopted
by the Brazilian Ministry of Health.

DISCUSSION

The performance of the definition of
a suspected case impacts on the two
levels of sensitivity of surveillance sys-
tems: detection of cases, and detection
of epidemics. In this study the defini-
tion of a suspected case that was used

in Brazil was extremely sensitive, de-
tecting all measles cases that occurred
in the study period.

However, the specificity was low
(68.7%), including in measles epidemic
years (59.6%). Although sensitivity is
not affected by the incidence of disease,
specificity may vary depending on the
incidence of other exanthems (18).
Many other infections can present with
similar clinical symptoms, including
rubella, parvovirus B19, roseola in-
fantum, dengue fever, enteroviruses,

TABLE 2. Positive predictive value (PPV) and likelihood ratio of different combinations of exanthema and fever with other signs and symp-
toms for a suspected measles case definition, stratified by age, in epidemic years (August 1997-February 1998) and nonepidemic years
(January 1994—-July 1997 and March 1998-December 2003), Niter6i, Brazil

Nonepidemic years Epidemic years

Likelihood ratio PPV (%) Likelihood ratio PPV (%)
<15 >15 <15 >15 <15 >15 <15 >15
Signs and symptoms? years years Total years years Total years years  Total years years Total
E° + F9+ cough + conjunctivitis 9.4 22.7 12.4 4 53 24 10.7 18.6 12.2 50 96 88
E + F + coryza + cough + conjunctivitis 12.3 38.6 16.8 6 66 30 10.7 17.9 11.7 50 96 88
E + F + coryza + cough 4.2 10.0 5.4 2 33 12 0.0 45 11.7 100 86 88
E + F + coryza + conjunctivitis 8.6 22.8 11.3 4 53 23 8.0 17.9 9.4 43 96 85
E + F + conjunctivitis 5.6 71 6.0 3 26 14 46 0.0 6.9 30 100 81
E + F + coryza or cough 2.3 3.9 3.0 1 16 7 4.6 4.0 4.3 30 85 72
E + F + cough 2.8 5.1 35 1 20 8 4.0 3.9 3.9 27 84 70
E + F + coryza 3.1 5.9 3.8 1 23 9 3.6 4.6 3.7 25 87 69
E + F + conjunctivitis or coryza 2.6 3.9 2.6 1 16 7 2.7 3.2 2.8 20 82 63
E + F + conjunctivitis or cough 24 3.3 1.0 1 14 6 2.7 2.6 2.6 20 79 60
E + F + coryza or cough or conjunctivitis 21 3.0 24 1 13 6 21 3.3 25 17 82 60
E+F 1.3 1.3 1.3 1 6 3 1.3 1.2 1.3 11 64 43

@ Sorted by likelihood ratio in epidemic years and then in nonepidemic years, according to the values in the Total columns.
b PPV = positive predictive value.

°E = exanthema.

dF = fever.
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TABLE 3. Sensitivity and specificity of different combinations of exanthema and fever with other signs and symptoms during epidemic
years (August 1997-February 1998) for a suspected measles case definition, stratified by age, Niterdi, Brazil

< 15 years > 15 years Total

Sen® (%) Spe® (%) Sen (%) Spe (%) Sen (%) Spe (%)

Signs and symptoms? (n=3) (n=32) (n=28) (n=20) (n=31) (n=52)
E9 + F + coryza or cough 100 78 100 75 100 77
E + F + coryza or cough or conjunctivitis 100 53 100 70 100 60
E+F 100 22 100 20 100 21
E + F + cough 100 75 96 75 97 75
E + F + conjunctivitis or coryza 100 63 96 70 97 65
E + F + cough + conjunctivitis 100 91 93 95 94 92
E + F + conjunctivitis 100 78 93 100 94 87
E + F + coryza 100 72 93 80 94 75
E + F + conjunctivitis or cough 100 63 93 65 94 64
E + F + coryza + cough + conjunctivitis 100 91 89 95 90 92
E + F + coryza + cough 100 100 89 80 90 92
E + F + coryza + conjunctivitis 100 88 89 95 90 90

a Sorted by sensitivity and then by specificity, according to the values in the Total columns.

b Sen = sensitivity.
¢ Spe = specificity.
4E = exanthema.
eF = fever.

streptococci, and adenoviruses (19-22).
As those diseases may meet the defini-
tion of a suspected measles case, accu-
rate identification of measles becomes
more difficult in low-incidence settings.
Therefore, the sensitive suspected case
definition adopted in Brazil to screen
cases for investigation, along with the
simultaneous occurrence of other rash
diseases, may explain the low speci-
ficity observed in this study for epi-
demic and nonepidemic periods. In
fact, for the whole study period and for
both age groups the use of a modified
suspected case definition (rash, fever,
and at least two of the following: cough,
coryza, or conjunctivitis) had high val-
ues for both sensitivity (90.0% or
higher) and specificity (from 83.2% to
92.4%) (Table 1). Although serological
confirmation is essential to ensure an
accurate diagnosis of measles when the
disease is rare (18), the use of a modi-
fied suspected case definition might be
useful in measles surveillance when
serum samples are not available.

Other studies have also shown that
for countries with good measles con-
trol, the definition of a suspected case
that has been adopted in Brazil lacks
specificity (18, 23-25). In settings of
low measles incidence the PPV of this
measles case definition is also low. In
addition, an increased proportion of
measles cases may have a mild presen-
tation that does not meet that sus-

pected case definition (such as may
happen with modified disease in vac-
cinated persons) (18). In our study the
overall PPV of the suspected case defi-
nition adopted by the Brazilian Min-
istry of Health was not much better
than the results obtained in other stud-
ies (18, 24). However, although the
PPV values were higher during the
epidemic years, the best results were
still seen for the modified case defini-
tions that combined rash, fever, and at
least two of the following: cough,
coryza, or conjunctivitis. This was es-
pecially true for the individuals who
were 15 years old or older.

The results of our work have shown
that the suspected measles case defini-
tion adopted by the Brazilian Ministry
of Health is extremely sensitive for
measles surveillance among patients
with rash diseases. The prompt recog-
nition of a suspected case was pivotal
for timely investigation and effective
control measures, including active
search for additional cases. When mea-
sles is close to elimination, the aim of
surveillance is to detect all cases and to
prevent a potential outbreak (24-28).
Therefore, the consequences of missing
a suspected case of measles (that is,
having a false negative diagnosis) are
much more severe than is true for
defining as a suspected case of measles
an individual with another illness
(having a false positive diagnosis).
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That is because these false positive sub-
jects are more likely to be detected by
highly specific laboratory tests and pa-
tient follow-up. However, high false
positive diagnosis rates result in a sub-
stantial number of other rash diseases
being misclassified as measles, leading
to the misdirection of control measures
and increases in their cost. Rash may
occur in approximately 5% of recipi-
ents 7-10 days after they receive a mea-
sles vaccination. The measles vaccina-
tion induces IgM antibodies that are
indistinguishable from the antibodies
resulting from natural infection (29).

Confirmation by epidemiological
link with laboratory-confirmed cases
strengthens the role of the suspected
case definition and reinforces the need
for accurate and timely verification of
the signs and symptoms. The size of
an outbreak may be overestimated if
many cases of febrile rash illness are
counted by indirect confirmation.

An enhanced case definition that in-
cludes all cases of fever and general-
ized maculopapular rash is supported
on the grounds that the increase in sen-
sitivity would justify the decreased
specificity (30). In fact, that is the work-
ing definition of suspected cases in En-
gland and Wales (24). This definition is
more inclusive than the one adopted in
Brazil and many other countries (fever
and generalized maculopapular rash
and conjunctivitis or cough or coryza)
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(18, 23-25). The Pan American Health
Organization (PAHO) promotes a fully
integrated approach to measles and
rubella surveillance, and PAHO is also
concerned about younger health pro-
fessionals who may be unfamiliar with
measles. Therefore, PAHO supports a
suspected case definition that consists
of rash and fever or “when a health
professional suspects measles or ru-
bella” (31). That fits the notion of syn-
dromic surveillance, which may be
more efficient for controlling rash dis-
eases. Although the syndrome of rash
febrile illness may include dengue and
other infections of public health rele-
vance, only measles and rubella are
discussed in this study because of lo-
gistical and epidemiological reasons
beyond the scope of this paper.

The eligibility criterion for the study
(patients with acute rash) was more in-
clusive than in routine surveillance,
which requires fever and other signs
and symptoms besides rash in order to
characterize a suspected measles case
(3). The criterion adopted in this study
was possibly more sensitive to atypi-
cal measles with mild, abbreviated ill-
ness. These attenuated forms may
occur (i) in the presence of low levels
of maternal transplacental antibody,
(ii) after administration of immuno-
globulin, or (iii), rarely, following rein-
fection after natural infection or vacci-
nation (32). Still, the study sample was
selected following two important cri-
teria: (i) rash, one of the signs that is
included in the suspected measles case
definition, and (ii) the subjects” access
to health care. We lack data on subjects
without rash, so the estimates of accu-
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racy of the other signs/symptoms are
subject to the so-called “verification
bias.” This kind of selection bias has
been disregarded in other papers ad-
dressing issues similar to those of our
paper (18, 24). It seems intuitive and
logical to start the detection of measles
with rash, which is the most character-
istic feature of measles, and to look for
other signs/symptoms only in those
patients fulfilling that criterion (acute
rash). We thus ended up with a serial
combination of criteria (rash and dif-
ferent combinations of other signs/
symptoms), for which the sensitivity
should not be much different from
our estimates. That is because mea-
sles without rash (false-negatives, as
with immunocompromised individu-
als) seems to be very rare. Conversely,
the specificity may have been affected
by the selection of cases with rash. In
this study the specificity of fever +
cough/conjunctivitis/coryza may ap-
pear lower because the study group
included other rash diseases that pre-
sent signs and symptoms found in
measles.

As with many other laboratory tests
that measure antibody response, the
EIA’s accuracy is expected to vary as
the disease progresses, with accuracy
being lower in the early course of in-
fection. Our Brazil study group was
still heterogeneous in terms of timing
of clinical and laboratory assessment,
and of disease severity, despite the fact
that cases without rash were excluded.
Moreover, in the vast majority of cases
the clinical presentation relied on just
one contact between the patient and a
physician, and so any other signs and
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RESUMEN

Evaluacion de la utilidad de
una definicion de “caso
sospechado de sarampion”:
implicaciones para la
vigilancia de la enfermedad

Palabras clave

Objetivo. Evaluar la utilidad, en el Brasil, de la definicién de “caso sospechado de
sarampion”, aplicada en pacientes con enfermedades exantematicas, que se ha adop-
tado en el Brasil y en muchos otros paises.

Métodos. De enero de 1994 a diciembre de 2003, se examiné a pacientes con erupcién
cutanea aguda en dos grandes unidades de atencion primaria y en un hospital general
estatal en Niterdi, en la zona metropolitana de la ciudad de Rio de Janeiro, Brasil. Se
usaron datos de la evaluacién clinica y serolégica para estimar la sensibilidad, especi-
ficidad, valor pronéstico de un resultado positivo (VPRP), y valor pronéstico de un re-
sultado negativo (VPRN) aplicables a la definicién de “caso sospechado de sarampién”
adoptada en el Brasil, asi como otras combinaciones de signos y sintomas; el resultado
de pruebas seroldgicas se us6 como parametro de referencia. Usando la técnica de in-
munoensayo enzimatico, las muestras de suero se examinaron para detectar la pre-
sencia de anticuerpos de immunoglobulina M (IgM) contra el virus del sarampion.
Resultados. Se estudi6 a un total de 1 221 pacientes con una enfermedad caracteri-
zada por exantema cutdneo mas otros signos y sintomas en diversas combinaciones.
La definicién de “caso sospechado” adoptada en el Brasil (erupcion, fiebre y por lo
menos un sintoma mas, que puede ser tos, congestién nasal o conjuntivitis), tuvo una
sensibilidad general de 100% y una especificidad de 58.7%. La probabilidad de en-
contrar esa combinacién de sintomas o signos fue 2,4 mayor entre los casos confirma-
dos de sarampién que entre los casos de otras enfermedades exantematicas. La defi-
nicién de “caso sospechado” que se ha adoptado en el Brasil tuvo un VPRP de 6% y
un VPRN de 100%. La presencia combinada de todos los cinco signos y sintomas tuvo
la mayor especificidad, el mayor VPRP y la mayor razén de verosimilitud, tanto en
nifios (< 15 afios de edad) como en adultos (> 15 afios). Eso se logré a expensas de la
sensibilidad, que se redujo a 89%, pero el VPRN sigui6 siendo muy alto.
Conclusiones. Nuestros resultados demuestran que la definicién de “caso sospe-
chado de sarampién” adoptada en el Brasil posee gran sensibilidad para la vigilancia
de la enfermedad entre pacientes con enfermedades exantematicas. No obstante, los
elevados porcentajes de resultados positivos falsos que se detectaron podrian llevar a
que se clasifiquen como sarampién, por error, muchas enfermedades exantematicas
de otra indole, lo que a su vez daria por resultado una mala orientaciéon de las medi-
das de control y un aumento de su carestia.

Sarampion, exantema, diagndstico diferencial, valor predictivo, vigilancia, Brasil.
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