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Rotavirus is the most common cause of severe diarrhea in children worldwide, and vaccines
currently being field-tested could be available for childhood immunization in several years. To
assess the rotavirus disease burden in Argentina and the value of future national surveillance
for the disease, we reviewed available data on rotavirus detections reported by published and
unpublished studies conducted in nine Argentine cities and by a multicenter study. Data from
these studies indicated that rotavirus was detected in 20% of 5 226 specimens (within a range
of 6% to 54% for different studies) from children hospitalized for diarrhea and in 9% of 6 587
specimens (within a range of 5% to 22% for different studies) from children who were out-
patients, members of mixed populations (hospitalized patients and outpatients), or survey sub-
jects in community-based studies. The hospital data showed that while rotavirus was detected
throughout the year, a peak occurred during the winter months (May–July), when up to half
of the children with diarrhea were found positive for rotavirus. Attempted serotyping of 294
rotavirus-positive specimens for G-protein by three laboratories was successful in 230 cases
(78%); the resulting data indicated that serotype G1 was the most common (being present in
60% of the successfully serotyped specimens), followed by G2 (in 20%), G4 (in 14%), and G3
(in 5%). Based on national data for Argentina, we estimate that in 1991 there were roughly
84 500 rotavirus-associated outpatient visits (1 for every 8 births) and 21 000 hospitalizations
averaging 4 days in length (1 for every 31 births), all of which entailed direct medical costs
estimated at US$ 27.7 million. These preliminary data show that the rotavirus disease burden
in Argentine children is extensive and could be decreased by a safe and effective vaccine. Fur-
ther surveillance is needed to improve our understanding of the epidemiology and distribution
of rotavirus strains in Argentina, to more accurately assess the cost-effectiveness of a rotavirus
vaccine program, and to indicate what methods might best be used to monitor such a
program’s impact.

ABSTRACT

Diarrhea is one of the most common
problems of children worldwide. In
developing countries it has been esti-

mated that acute diarrhea is responsi-
ble for 3.5 to 4 million deaths each year
(1). In 1993, Argentine health author-
ities reported more than 400 deaths
associated with unspecified diarrhea
(ill-defined intestinal infections, I.C.D.
code 009) (I. Miceli, personal commu-
nication, 1995). Similarly, diarrhea in
children is a major cause of both hos-
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pitalizations and doctor visits, but the
numbers have never been quantified
or the agents well documented.

Since the discovery of rotavirus by
Bishop et al. in 1973 (2), many epi-
demiologic studies have documented
rotavirus as being the most important
worldwide agent of severe childhood
diarrhea. Most primary rotavirus in-
fections are associated with acute
diarrhea that may lead to dehydration
and occasionally death. Rotaviruses
cause an estimated 20 to 40% of the
hospitalizations associated with diar-
rhea in children and an estimated
870 000 deaths per year, primarily 
in developing countries (3). Even in 
an industrialized country such as 
the United States, where mortality
from rotavirus diarrhea is relatively
low (20–40 deaths per year), morbid-
ity is high. Specifically, about 55 000
children are hospitalized for rota-
virus diarrhea each year in the U.S.,
and the disease is estimated to cost
US$ 1.4 billion in medical and in-
direct expenses (4).

Early epidemiologic studies sug-
gested that rotaviruses might be con-
trolled using vaccines. Longitudinal
surveys demonstrated natural immu-
nity; children infected more than once
had less severe symptoms on reinfec-
tion (5–7); and newborns acquired
protection that lasted for several years
(8, 9). However, the immunity derived
from natural infection is not fully pro-
tective, and seropositive adults may
develop rotavirus diarrhea while car-
ing for sick children or traveling in
developing countries where enteric
infections are common (10).

The development of a rotavirus vac-
cine was facilitated by the discovery of
methods for growing human rotavirus
in tissue culture (11). Several live at-
tenuated vaccines have been devel-
oped, and two live oral vaccines are
being tested in field studies (12, 13).
Once licensed, they will be considered
for use in the routine immunization
schedule of children in the United
States. Within this context, a new vac-
cine could bring a dramatic decline in
the number of hospitalizations and
medical visits arising from childhood
diarrhea and could reduce the num-

bers of diarrhea-associated deaths in
developing countries.

In Argentina, rotavirus was first
reported as a cause of childhood gas-
troenteritis in 1975, when Lombardi et
al. detected rotavirus in 20 diarrheal
disease specimens examined by elec-
tron microscopy (14). In 1978, Muchi-
nik et al. conducted the first study to
determine the frequency of rotavirus
in patients with acute diarrhea admit-
ted to the “Ricardo Gutiérrez” Chil-
dren’s Hospital of Buenos Aires
(15–17). Since then, a variety of other
studies developed by several groups
have evaluated different aspects of
rotavirus epidemiology in different
settings (17–35).

In 1995, the Argentine Society of
Virology organized a viral gastro-
enteritis workshop at the “Dr. Carlos
G. Malbrán” National Institute of
Microbiology to examine the rotavirus
disease burden, evaluate what should
be done, and propose new strategies
for future control. This workshop rec-
ommended organizing what became
known as the Viral Diarrhea Study
Group to review all available pub-
lished and unpublished information
about rotavirus epidemiology in Ar-
gentina and to conduct a nationwide
survey of rotavirus diarrhea using
standardized diagnostic methods and
a common study design. This article
provides an initial review of studies
already conducted in Argentina—a
review seeking to examine rotavirus
diarrhea epidemiology, assess the dis-
ease burden, and identify improved
methods for monitoring such epidemi-
ology in the event a vaccine program
is considered for national use.

METHODOLOGY

We reviewed data from 17 studies
conducted in six Argentine cities
(Avellaneda, Buenos Aires, Córdoba,
La Plata, Mendoza, and Tucumán);
“point observations” in three cities—
descriptions of non-group A rota-
viruses in Resistencia and Posadas (19,
34) and a five-month epidemiologic
study in Jujuy (36); and data from a
multicenter project (37) conducted in

the cities of Buenos Aires, Córdoba, La
Plata, Mar del Plata, Posadas, Rosario,
and Tucumán (see Figure 1 and Table
1). The latter multicenter study, which
was designed to survey bacterial diar-
rheas, provided results on human rota-
virus epidemiology that contrasted
with the other findings analyzed.

In most of the epidemiologic studies
reviewed, rotavirus was detected us-
ing enzyme immunoassays (EIAs)
(21–26, 29, 30, 35, 38) or viral RNA
analysis employing polyacrylamide
gel electrophoresis (PAGE) (18–20,
25–34, 36, 39). The PAGE procedures
used were similar in all the studies
and had a sensitivity comparable to
that of EIA, yielding positive results
with 92% (26) and 100% (32) of the
samples found positive by EIA. Lab-
oratories involved in the multicenter
study (37) used various different
rotavirus detection methods (PAGE,
enzyme-linked immunosorbent assay
[ELISA], and latex agglutination) for
rotavirus detection. The early studies
of Muchinik et al. (15–17) used elec-
tron microscopy and counterimmuno-
electrophoresis, which are slightly less
sensitive than EIA and PAGE.

We reviewed the various studies to
identify annual and seasonal trends in
rotavirus detection, differences in de-
tection rates among hospitalized and
nonhospitalized populations, and the
age distributions of disease patients.
We also used composite hospitaliza-
tion and outpatient visit data to esti-
mate the disease burden of rotavirus
diarrhea in Argentina and the cost of
the disease to the health care system. In
several laboratory studies, the preva-
lent G-serotypes of group A rotavirus
were identified by using a monoclonal-
based EIA described previously (40).
Group C rotavirus, an antigenically
distinct strain with different epidemio-
logic features, was reported from four
centers where PAGE was used as the
routine diagnostic test.

RESULTS

Of the 17 studies reviewed, 10 in-
volved patients hospitalized for diar-
rhea, six targeted patients seen as
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outpatients or as part of mixed (hos-
pitalized and outpatient) populations,
and one examined the prevalence of
rotavirus infection in asymptomatic
newborns (Table 1). Only two of these
studies carried out surveillance for
more than 3 years and received sam-
ples from both hospitalized and out-
patient children (20, 27). One study
reported the monthly frequency of
rotavirus identification (20). The single
study of asymptomatic newborns
identified rotavirus in 3% of 304

infants born at a maternity hospital in
Tucumán between May and October
1990 (32).

Rotavirus in hospitalized children

As Table 1 indicates, 10 studies re-
ported the frequency with which
rotavirus was detected in children hos-
pitalized for diarrhea (14–17, 25, 29, 31,
32, 34, 35, 37, 38). The median rate of
rotavirus detection was 20% (95% CI:

14%–34%), with the figures from indi-
vidual studies ranging from 6% to
54%. The two unpublished reports
found annual frequencies of 11% (37)
and 36% (38). The different detection
rates were not clearly associated with
different detection methods employed
in the studies.

Rotavirus in other children

A total of six studies examined the
frequency of rotavirus in diarrhea out-
patients or community members. Two
of these examined the frequency of
rotavirus diarrhea among pediatric
outpatients (35, 37); three others dealt
with mixed populations of hospital-
ized and outpatient children with diar-
rhea (20, 27, 30, 33, 36); and one was a
prospective community-based study
performed in the city of Avellaneda,
which is located 15 km south of
Buenos Aires (21, 22, 24).

The multicenter study by Binstein
and colleagues (unpublished) was
specifically designed to identify bacte-
rial causes of diarrhea, but rotavirus
was detected in 11% of the fecal spec-
imens obtained from the more than
4 000 cases examined between 1986
and 1989. The other study reporting
pediatric outpatient data (and which
kept these data separate from those for
hospitalized children) sought to iden-
tify all the recognized diarrhea path-
ogens of patients seen at the Buenos
Aires Children’s Hospital during the
summer season. This study found ro-
tavirus in 7% of the outpatients and
20% of the hospitalized children stud-
ied (35).

The three studies of mixed popula-
tions (including both outpatients and
hospitalized children) detected rota-
virus in 22% (20), 12% (27), and 6%
(36) of the children studied.

Finally, the community-based study
in Avellaneda identified rotavirus in
10% of the study patients with acute
diarrhea (21, 22, 24).

The median rate of rotavirus detec-
tion in the heterogeneous groups
examined by these six studies was
10.5% (95% CI: 5%–17%), the rates
found by the different studies ranging
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FIGURE 1. Rates of rotavirus detection in Argentina reported by some of the studies listed
in Table 1 for children with diarrhea (including studies of hospitalized cases, nonhospital-
ized cases, and combinations of the two)



from 6 to 22% (see Table 1). Overall,
these results suggest a lower percent-
age of rotavirus-associated diarrheas
in nonhospitalized study populations
than in hospitalized ones.

Seasonal trends

The seasonality of rotavirus diar-
rhea was examined by three of the
studies conducted for 2 years or more

(Figure 2a). Rotavirus was detected in
the highest percentages of diarrhea
patients during the cold May–July
period (20, 21, 24, 25), when it was
sometimes identified in more than
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TABLE 1. Epidemiologic studies of childhood rotavirus in Argentina, showing the type of subjects tested (hospitalized or nonhospitalized,
with or without diarrhea), the city and year of the study, the age range of the subjects, the test used to detect rotavirus, the number of sam-
ples tested, and the number and percentage found positive for rotavirus

Type of subjects Test used to
Test results

studied and City (and Age range of detect No. positive/
reference citation year) of study study subjects rotavirusa No. tested % positive

Hospitalized children with diarrhea
Lombardi, 1975 (14) Buenos Aires 0–5 years EM 3/20 15

(1975)
Plaza, 1983 (17 ) and Buenos Aires 0–6 years EM/CIE 62/180 34
Muchinick, 1980/81 (15, 16 ) (1978–1980)
Aramayo, 1987 (35) Buenos Aires —b EIA 9/46 20

(12/83–3/84)
Basnec, 1991 (34) Posadas — PAGE 19/317 6

(1988–1989)
Binstein, 1995 Multicenter 0–4 years EIA/PAGE/LA 237/2 152 11

(1986–1988)
Borsa, 1995 La Plata 0–4 years EIA 445/1 236 36

(1993–1994)
Castagnaro, 1987 (32 ) Tucumán — EIA/PAGE 49/190 26

(1985–1986)
Castagnaro, 1991 (31) Tucumán 0–3 years PAGE 151/282 54

(5/90–10/90)
Espul, 1993 (29) Mendoza 0–3 years PAGE 45/227 20

(1991–1992)
Gómez, 1986 (25) Buenos Aires 0–30 months PAGE/EIA 109/576 19

(1983–1985)

Subtotal for hospitalized children with diarrhea
(No. pos./No. tested, median % pos., 

range of % pos.) 1 129/5 226 20;6–54

Outpatient or mixed (hospitalized and outpatient)
children with diarrhea
Aramayo, 1987 (35 ) Buenos Aires — EIA (WHO)c 4/54 7

(12/83–3/84)
Binstein, 1995 Multicenter 0–4 years EIA/PAGE/LA 243/2 212 11

(1986–1988)
Castagnaro, 1994 (30 ) Tucumán 0–5 years EIA/PAGE 353/1 612 22

and Komaid, 1990 (20 ) (1986–1991)
Giordano, 1995 (27) Córdoba 0–4 years PAGE 228/1 839 12

(1979–1989)
Gómez, 1987/90 (22, 24 ) Avellaneda 0–15 years PAGE/EIA 10/204 10

and Grinstein, 1989 (21) (1983–1986)
Caillou, 1991 Jujuy — PAGE 20/362 6

(11/90–4/91)

Subtotal for outpatients and mixed populations 
with diarrhea (No. pos./No. tested, 

median % pos., range of % pos.) 858/6 587 10.5;6–22

Asymptomatic newborns
Caillou, 1993 (33) Tucumán Newborns PAGE 10/304 3

(5/90–10/90) (no diarrhea)

a EM = electron microscopy; CIE = counterimmunoelectrophoresis; EIA = enzyme immunoassay; PAGE = polyacrylamide gel electrophoresis; LA = latex agglutination.
b — = data not available.
c The ELISA formulated and distributed by the World Health Organization Collaborating Center for Reference and Research on Rotavirus, Birmingham, U.K.



50% of all children hospitalized for
diarrhea (15–17, 31, 32). In both
Buenos Aires and Tucumán, the win-
ter peak of rotavirus detections oc-
curred when the total number of diar-
rhea cases was relatively low; the peak
numbers of diarrhea cases, most of
bacterial origin, occurred in the sum-
mer months (Figure 2b) (21).

A prospective study of diarrhea in
children conducted in Avellaneda,
near Buenos Aires, demonstrated that
the incidence of rotavirus-associated
diarrhea was significantly higher dur-

ing the winter months of May to July
(8.8 cases per 1 000 person-months)
than it was during the rest of the year
(3 cases per 1 000 person-months) (21,
24). Although the peak in the percent-
age of diarrhea cases associated with
rotavirus is surely influenced by the
decreased numbers of diarrhea cases
observed in the winter months, the
two studies providing detailed infor-
mation for several years also found the
peak numbers of rotavirus cases to
have occurred in the winter months of
May and June (20, 21, 24).

Patient age

While rotavirus commonly causes
diarrhea in children 6–24 months of
age worldwide, it appears that Argen-
tine children tend to develop rotavirus
diarrhea relatively young (Figure 3). A
number of investigators reported that
80% of the rotavirus cases were de-
tected during the first year of life, and
that 35% had occurred by 6 months of
age (17, 21, 24). On the other hand, the
unpublished multicenter study by Bin-
stein and colleagues noted no decline
in rotavirus diarrhea detection rates
between birth and 4 years of age.

Rotavirus serotypes

A total of 294 rotavirus strains from
three separate specimen collections
were subjected to ELISA serotyping
for G-protein (i.e., the outer capsid
viral protein VP7) (Table 2). Of the 294
strains, 123 were collected in Buenos
Aires (1983–1985) (23), 126 were ob-
tained in Tucumán (1986–1991) (30),
and 45 were obtained in Mendoza
(1991–1992) (29). Not all of the sample
strains could be serotyped, but of the
230 (78%) that were, 137 (60%) corre-
sponded to the G1 serotype, 46 (20%)
corresponded to the G2 serotype, 32
(14%) corresponded to G4, 11 (5%) cor-
responded to G3, and 4 (2%) corre-
sponded to non G1–G4. As the table
indicates, all but one of the typed Men-
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FIGURE 2. Data on the seasonality of diarrhea and rotavirus diarrhea in Argentina indicat-
ing that diarrhea episodes have tended to peak in the summer months while the share of
cases caused by rotavirus has tended to peak in the winter months

           

            

           

                                           

                             

   

  

  

  

 

FIGURE 3. Distributions of rotavirus diar-
rhea by age that were reported by studies in
Tucumán (31), Avellaneda (21, 22, 24 ), and
Buenos Aires (15–17 )



doza strains were G1, and no G3
strains were found in the Tucumán
samples.

The Buenos Aires study was the
only one that used monoclonal anti-
body directed at a common antigen on
VP7 in addition to four serotyping
monoclonal antibodies. In 46 of the 50
Buenos Aires samples that could not
be serotyped, the specimen exhibited
no reactivity to the former antibody,
suggesting that failure to serotype was
due to degradation of the specimen.
Three of the remaining four specimens
that could not be serotyped exhibited
reactivity to more than one of the four
serotyping monoclonal antibodies,
while the last specimen responded
negatively to all four of these antibod-
ies. No analysis has been performed
on the P serotypes of strains from
Argentina.

Group C rotavirus

Seven group C rotavirus strains were
identified by PAGE from specimens
collected in Resistencia (19), Posadas
(34), Tucumán (18), and Buenos Aires
(39). However, none of them has been
confirmed with reagents specific for
Group C rotavirus. This chance finding
in specimens from four separate loca-
tions indicates that Group C rota-
viruses may be widely distributed in
Argentina, even though no information
about their prevalence is available.

Cost analysis

We estimated the total number of
rotavirus-associated diarrhea cases

per year in Argentina, as well as the
numbers involving outpatient treat-
ment and hospitalization, in order to
determine the approximate national
costs of rotavirus diarrhea (Table 3
and Figure 4). The size of the cohort of
at-risk children was estimated from
the 1991 National Census of Popula-
tion and Housing (41). The percentage
of hospitalized rotavirus-associated
diarrhea cases was estimated from the
study conducted at the Buenos Aires
Children’s Hospital (25) and from data
in the foregoing analysis. Epidemio-
logic data on the incidence of all diar-
rheas, rotavirus diarrheas, and diar-
rhea cases requiring hospitalization or
medical attention were obtained from
the prospective study performed in
Avellaneda (21, 22, 24).

Using an estimated diarrhea inci-
dence of 2.1 cases per child-year among
Argentine children 0–23 months old, a
hospitalization rate of 3.9% (21, 22, 24)
for these cases, and a rotavirus detec-
tion rate of 19% among children hospi-
talized for diarrhea (25), we estimated

that 21 000 of the 650 000 Argentine
children born in 1991 would be hospi-
talized for rotavirus-associated diar-
rhea during their first two years of life.

Looking at the situation slightly dif-
ferently, we estimated the incidence of
rotavirus-associated diarrheas at 0.13
cases per child-year among Argentine
children 0–23 months old (21, 22, 24),
the proportion of afflicted children
seeking medical attention at 50%, and
the proportion requiring hospitaliza-
tion at 12.5% (21, 22, 24). On this basis,
we estimated the annual number of
rotavirus diarrhea cases at 169 000 and
the number of cases seeking medical
attention at 84 500. In other words, ac-
cording to these calculations about one
in four Argentine children develops
rotavirus diarrhea, one in eight seeks
medical attention for it, and one in 31 is
hospitalized for it during the first two
years of life.

The average cost of hospitalization
was estimated at US$ 300 per day, an
estimate based on the rates that two
hospitals (the Children’s Hospital of
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TABLE 2. Serotyping of rotavirus strains in Argentina

No. of samples
Serotypes identified

Reference City of study Years of study studied/serotyped G1 G2 G3 G4 non G1–G4

Gómez (23) Buenos Aires 1983–1985 123/73 28 13 10 18 4
Espul (29) Mendoza 1991–1992 45/43 42 — 1 — —
Castagnaro (30) Tucumán 1986–1991 126/114 67 33 — 14 —

Total 1983–1992 294/230 137 46 11 32 4

TABLE 3. Estimated cost and annual disease burden of rotavirus diarrhea in Argentina

Risk per child
No. 0–23 months old

Births 650 000
Episodes of rotavirus gastroenteritis 169 000 1/4
Outpatient cases seen 84 500 1/8
Hospitalizations 21 000 1/31
Cost of 

Hospitalizationa US$ 25.2 million
Outpatient careb US$ 2.5 million
Total direct medical care US$ 27.7 million

a Estimating the average hospital stay to last four days at a cost of US$ 300 per day.
b Estimating the average treatment cost to be US$ 30 per case.



Córdoba and the “Ricardo Gutiérrez”
Children’s Hospital of Buenos Aires)
are charging Argentina’s National
Health Insurance Services. The aver-
age cost of caring for children seen as
outpatients for rotavirus-associated
diarrhea was estimated at US$ 30 per
case, based on the average cost of a
doctor or clinic visit, plus transporta-
tion and parent/guardian time lost
from work. Applying the estimated
daily hospitalization cost of US$ 300,
together with an estimated average
hospital stay length of four days and

an average outpatient treatment cost
of US$ 30 per case, the estimated cost
of rotavirus-associated diarrhea in
Argentina was found to be somewhat
more than US$ 27 million per year.

DISCUSSION

The anticipated availability of a rota-
virus vaccine in the near future encour-
aged us to review epidemiologic stud-
ies of rotavirus diarrhea in Argentina
in order to help define the disease bur-

den and research needs, with an eye to
assessing a vaccine’s potential useful-
ness in our country. The studies
reviewed indicate that rotavirus is the
most common single cause of severe
childhood diarrhea in Argentina, it
being detected in a median of 20% of
the children hospitalized for diarrhea.
In general, rotavirus tended to be asso-
ciated with relatively severe diarrheal
disease cases and was found more
commonly among children hospital-
ized with diarrhea than among those
seen as outpatients or included in com-
munity studies. Based on the few stud-
ies available, we estimated that of the
650 000 children born in Argentina in
1991, one in eight (84 500) sought med-
ical care and one in 31 (21 000) was hos-
pitalized for rotavirus diarrhea. Lack-
ing any specific study on the cost of
rotavirus diarrhea, we made a rough
estimate indicating that medical costs
of the disease in Argentina exceed 
US$ 27 million per year. Overall, it
appears that introduction of an effec-
tive rotavirus vaccine into the national
childhood immunization program
could substantially decrease the rota-
virus disease burden and might well
prove worthwhile if the vaccine’s cost
was not excessive. Obviously, a cost-
effectiveness study would help plan-
ners arrive at a decision.

We identified several features of
rotavirus diarrhea in Argentina relat-
ing to seasonality and patient age that
differed from those normally expected
in a developed country located in a
temperate climate. 

Regarding seasonality, although the
virus was detected year-round, the
peak levels of rotavirus detection oc-
curred in winter (May–July), when
rotavirus was found in some 50% of
the study children hospitalized for
diarrhea. This contrasts with the ap-
parent situation in the United States,
where peak rotavirus detection coin-
cides with the summer peak in diar-
rhea hospitalizations. However, a re-
cent U.S. investigation of numerous
apparent rotavirus infections identi-
fied during the summer months found
that many of these diagnoses could be
explained by false-positive laboratory
results (42). Further determination as

FIGURE 4. Estimated numbers of diarrheal episodes, hospitalized diarrhea cases, rotavirus
diarrhea episodes, rotavirus cases receiving medical care, and hospitalized rotavirus cases
among Argentine children less than two years old

Argentine population
0–23 months old:
1 300 000 children

Incidence of diarrhea:
2.1 cases per child/year

(21, 22, 24)

Total episodes of diarrhea:
2 730 000 cases/year

Percentage of diarrheal
episodes requiring

hospitalization:
3.9%

(21, 22, 24)

Hospitalized diarrhea cases:
106 000 per year

Percentage of hospitalized
cases associated with 

rotavirus:
19%
(25)

Percentage of rotavirus-
associated diarrheas

requiring hospitalization:
12.5%

(21, 22, 24)

Percentage of rotavirus-
associated diarrheas

requiring medical
attention:

50%
(21, 22, 24)

Hospitalized rotavirus-associated
diarrhea cases:
21 000 per year

Rotavirus-associated diarrhea
cases requiring medical attention:

84 500 per year

Total episodes of rotavirus-
associated diarrhea:
169 000 cases/year

Incidence of rotavirus-associated 
diarrhea:

0.13 cases per child/year
(21, 22, 24)
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to whether many of these summer
cases were or were not due to rotavirus
infection would help to clarify whether
the difference observed between the
U.S. and Argentine patterns derives
from more even year-round U.S. trans-
mission or laboratory error.

In Mexico, a change from a summer
to a winter peak in childhood diar-
rheal deaths has been associated with
major national efforts to control cho-
lera and other bacterial diarrheas
through actions such as chlorination of
water sources (43). Further studies
directed at shedding light on this
subject might productively examine
whether summer peaks in the inci-
dence of bacterial diarrhea differ
greatly among people of lower versus
upper socioeconomic status in a coun-
try with low infant mortality such as
Argentina.

This review found that Argentine
children appeared to be infected with
rotavirus at an earlier age than chil-
dren in other developed countries. The
available data indicate that more than
80% of the cases occurred in the first
year of life, with 35% occurring in the
first six months. This patient age dis-
tribution, which was younger than
that found in other temperate, devel-
oped country settings, may be associ-
ated with year-round transmission of
infection. Because of this age factor, a
rotavirus vaccine might have to be
delivered earlier, perhaps through
administration of a neonatal dose.
Also, the duration of protection might
only need to be one year, and the max-
imum impact of a control program

could be measured within the first
year of the intervention.

The studies reviewed here had
many limitations, and the insights
they have provided need to be reaf-
firmed. The wide range of detection
rates recorded by hospital surveys
could be due to various factors—
including seasonality, the age distribu-
tion of the study subjects, the severity
of their disease, and the sensitivity of
the assays used. The absence of any
common screening criteria for these
studies precluded looking for geo-
graphic or temporal trends that could
be of considerable interest. Finally, it
should be noted that the disease bur-
den estimates presented here repre-
sent a preliminary “guess” at the mag-
nitude of the problem. These estimates
have been derived from a small num-
ber of surveys that have not encom-
passed the whole nation. The esti-
mates also need to be improved by
using national data for the numbers of
child hospitalizations and deaths from
diarrhea—data that were not available
for this analysis. These national data
would provide important points of
reference, as similar national data have
for studies in the United States and the
United Kingdom (4, 44).

As a result of the review reported
here, a national sentinel hospital sur-
veillance program has begun in six
Argentine cities. The participating
centers are using a common case defi-
nition, collecting comparable epidemi-
ologic data, and assessing fecal speci-
mens with a common assay that will
be controlled for quality by the Na-

tional Reference Laboratory. The data
obtained should play a critical role 
in developing better estimates of the
cost-effectiveness of a rotavirus vac-
cine intervention program and in bet-
ter understanding the observed pecu-
liarities of rotavirus epidemiology in
Argentina. The program’s data may
also prove critical in deciding whether
to introduce a rotavirus vaccine into
routine childhood immunizations and
would certainly help in monitoring the
effects of such immunization in the
event that this were done.
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En todo el mundo, los rotavirus son la causa más común de diarrea grave en los niños
pequeños y actualmente se están ensayando sobre el terreno vacunas que posible-
mente permitan inmunizar a la población infantil dentro de varios años. Con el fin de
estimar la carga de enfermedad por rotavirus en la Argentina y la utilidad de estable-
cer en el país un sistema de vigilancia de la enfermedad, se revisaron datos sobre la
detección de estos virus, según estudios publicados y otros inéditos de nueve ciu-
dades argentinas y uno multicéntrico. Los informes revisados indican que se detecta-
ron rotavirus en 20% de 5 226 especímenes (con un recorrido de 6 a 54% entre estu-
dios) tomados de niños hospitalizados por diarrea y en 9% de 6 587 especímenes
(recorrido de 5 a 22% entre estudios) tomados de pacientes ambulatorios, miembros
de poblaciones mixtas (niños hospitalizados y ambulatorios) y sujetos sometidos a
encuestas comunitarias. Los datos correspondientes a hospitales muestran que, si
bien los virus se detectaron durante todo el año, en los meses de invierno (mayo a
julio) hubo un pico de intensidad cuando hasta la mitad de los niños con diarrea
tuvieron resultados positivos a los rotavirus. En tres laboratorios se logró serotipificar
para la proteína G a 230 de 294 especímenes positivos (78%); los resultados indican
que el serotipo G1 fue el más común (presente en 60% de los especímenes serotipifi-
cados), seguido del G2 (en 20%), G4 (en 14%) y G3 (en 5%). Sobre la base de los datos
obtenidos en el país, se estimó que en 1991 en la Argentina hubo aproximadamente
84 500 visitas de pacientes ambulatorios (uno de cada ocho nacimientos) y 21 000 hos-
pitalizaciones de 4 días en promedio (uno de cada 31 nacimientos) asociadas con
rotavirus, que en conjunto costaron unos US$ 27,7 millones. Estos datos preliminares
muestran que la carga de enfermedad por rotavirus en los niños argentinos es muy
pesada y podría disminuirse con una vacuna segura y efectiva. Además se necesita
ampliar la vigilancia para mejorar el conocimiento de la epidemiología y de la dis-
tribución de las cepas de rotavirus en el país, calcular más exactamente la eficacia en
función del costo de un programa de vacunación antirrotavirus y determinar los
mejores métodos de monitorear sus efectos.

RESUMEN

En anticipación de una
vacuna antirrotavirus: 

revisión de estudios
epidemiológicos sobre la

diarrea por rotavirus en 
la Argentina
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