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Between September 23 and Movember 30, 1981, 1,032 children from Panama
City, Republic of Panama were hospitalized with aseptic meningitis. Forty-four
per cent of the cases were in the age group 5-9 years old; the disease was mild
and self-limiting with an average hospital stay of five days. Echovirus 4 isolates
were ablained from 48 of 160 patients. To identify risk factors associated with
the epidemic, the authors randomly selected 10 per cent of hospitalized cases
and conducted a family-based seroepidemiologic study. The closest neighboring
house with at least one child younger than 15 years was similarly studied as a
control. In total, 182 households and 1,083 of 1,177 residents were included. Mo
risk factors ascertained by the study were associated with aseptic meningitis;
however, several factars were related to recent echovirus 4 infection. Overall, 56
per cent of cases had echovirus 4 antibody, as did 29 per cent of their family
members and 19 per cent of contral family members. Children who attended
kindergarten or primary school were more likely to have antibody than other
household members and, within case families, individuals involved in child-care

had an excess risk for infectian,

echoviruses; enteroviruses; meningitis; virus diseases

Enteroviruses are common causes of
acute febrile disease and may cause sseptic
meningitis; echovirus tvpe 4 has heen fre-
quently azsocialed wilh aseptic meningitis
epidemics (1, 21, Echovirus aseptic menin-
gitis 1= usually a benign clinical entity but
may present an acute public health emer-
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since Lheir lmited health services resources
are severcly strained. Although much is
known concerning classic tropical epidem-
ica such as dengue, vellow fever, ete., asep-
tic meningitis epidemics have not been well
documented in the American tropics. This
may be because enteroviruszes are highly
endemic, so that the majority of the popu-
lation becomes immune to the prevalent
girains belore reaching the 5-11 vear age
proap, in which most disease ocours. How-
ever, as tropical publie health improves
iparticularly in metropolitan areas), such
epidemics will hecome more common.

The Republic of Panama exemplifies a
rapidly developing tropiesl Latin American
country, and it has a Ministry of Health
that s one of the best in the region. Be-
tween September 23 and November 30,
1981, 1,052 children with aseptic meningitis
were admitted to Panama City's two major
public hospitals (3, 4). The unprecedented
magnitude of the epidemic seriously dis-
rupted hospital services. The siudy pre-
zented in this paper was conducted to de-
fine the epidemic. We first established daily
hospital surveillance and a system to collect
and process diagnostic specimens rapidly.
Fehovirus 4 was shown to be the causative
agent, but since no obvious pattern of dis-
eaze occurrence or risk factors emerged
tromm the hospital surveillance data, we con-
ducted & case-control  seroepidemiologic
study. This paper provides a detailed epi-
demiologic deseription of the Panama City
echovirus 4 aseptic meningitis outhreak. In
addition, the Ministry of Health plan of
action during the epidemic 15 an excellent
example to be followed for such outhreaks
in similar areas.

MATERIALZ AND METHODS

Description of the area. The Republic of
Panamé, located seven degrees north of the
equator, links Central and South America
hoth physically and culturally. The 1980
census (5) enumerated 1A million imnhahid-
ants; Panama has a 77.082 =g km surface
area and an overall population density of
25 persons per sg km. The country has
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experienced increasing migration from its
rural provinees Lo 18 melropolitan capital,
FPanama City, which in 1981 had 855,687
residents, or 36 per cent of the country's
population. Population densities in Pan-
ama City ranged [rom 185 Lo 3,062 people
per s km and approximately A0 per cent
of the metropolitan population was vounger
than age 15 vears, Two large hospitals ac-
count for the majority of pediatric care,
Hospital del Wino, a Ministry of Health
pediatric medical center with 356 beds, and
the Social Security Metropolitan Medical
Center, which has & 113 bed pediatric serv-
ice. In addition, Panama City has veo pri-
vate general hospitals with approximately
100 beds each, and Gorgas Army Hospital,
in the former Canal Fone, serves US De-
partment of Defense employees and de-
pendents.

Hespitol surveilfonce. The aseplic men-
ingitis epidemic was recognized by Pana-
manian public health authorties in the
first week of October 1881, or epidemiclogic
week 39, and by week 40 the Ministry of
Health had implemented a hospital sur-
velllance svstem. All hospitals in Panama
City and Caldn, and in the remainder of
the country, were asked to provide daily
telephone reports concerning aseptic men-
ingitis admissions; in addition, Ministry of
Health Division of Epidemiology personnel
made daily visits to each major hospital in
Panama City and reviewed 1the charts from
all azeptic meningitis patients. Information
concerning age, sex, race, address, school
or day care center attendance, date of ill-
ness onset, symploms, history of recent
acute disease, and vaccination history were
ahstracted [rom the hospital chart or ob-
tained from the parents and entered on
standardized “self-coding” forms. At dis-
charge, additional data on duration of hos-
pitalization, cerebrospinal fluid findings,
and virus isolation were recorded, Infor-
malion was entered within 24 hours of ac-
quisition into the Gorgas Memorial Labo-
ratery Computer Center. Data processing
utilized the CCRS data processing and sta-
tistics system (6)
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Laboratory methods. Gorgas Memorial
Laboratory staff instructed physicians at
hospitals where active surveillance oc-
curred as to proper collection of cerehro-
spinal fluid, throat swahb, rectal swab, and
acute blood specimens from patients with
aseplic meningitis of less than 24 hours
duration. Specimens were maintained at 4
L, picked up twice daily, and processed that
day at the Gorgas Memorial Labaratory;
virus isolation utilized Vero and fetal tonsil
cells and standsrd methods (7). Cerehro-
spinal fluid specimens were also inoculated
intracerebrally into one-day-old mice. Vira)
isnlates were identified by microneutrali-
zation using anti-sera to echovirus 4 Pesas-
cek strain ohtained from the Centers [or
Disease Clontrol, Atlanta, GA.

Fatients from whom specimens were col-
lected were requested to return to the Pe-
diatric Emergency Room in two weeks Lo
have a convalescent serum specimen col-
lected. PPaired sera as well as sera collected
in the case-control study were serially di-
luted (beginning av 1:8) and tested in a
microtiter neutralization assay; sers were
incubated with 100 tissue culture infectious
dose 50 of echovirus 4 and added to fetal
tonsil cells, The prototype Pesascek sirain
of echovirus 4 provided by the Centers for
Disease Control was used for all antibody
determinations.

Case-control study, A case-control study
wag conducted during the two weekends of
epidemiologic weeks 45 and 47. We worked
on the weekends to optimize the possibility
of finding most family members at home.
The case-control study included case fam-
ilies (a selection of hospitalized cases and
all their family members), neighbor control
families, and distant contral families; it
involved interview and phlebotomy of en-
tire households,

Case families were defined by a random
U} per cent selection [rom Panama City
residents younger than 15 years who were
admitted with a elinieal diagnosis of aseptic
meningitis to Hospital del Nine or Social
Security Hospital between August 22 and
October 31, 1981, Nine teams, each com-
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posed of a Ministry of Health or Gorgas
Memorial Laboratory epidemiologist and a
public health nurse or epidemiology tech-
nician, conducted the field study. Fach
team had a list of case houses to visit:
selected houses had been located by Min-
istry of Health personnel prior to the sur-
vey and their locations marked on maps.
Teams contacted an adult head of house-
hold, explained the purpose of the study,
and solicited the family's eooperation, If no
one was home, word was left with neigh-
bhors, and up to three return visits were
made. If a family could not be contacted or
verhal informed consent was denied, the
case was not replaced.

Fuor each case household, a neighhoring
control home was selected; this was the
closest residence 1o the case home with at
least one child younger than 15 vears of age
and in which no resident had been diag-
nosed as having aseptic meningitis. The
interview team ascertained the composition
of neighboring homes until a suitable con-
trol family was located (virtually always
within the first three homes), When a po-
tential control family was located, the same
procedures were utilized as with case fam-
ilies; 1f permission was refused, the next
closest eligible neighboring family was sub-
stituted.

For every two case families in a “correg-
imiente”, a distant control family was se-
lected; Panama City is comprised of 18
politically defined corregimientos, which
are similar to boroughs, Interview teams
selected a distant control family in the
same general area within the corregimiento
as the two case houses but not in the same
block. Distant contral homes were selected
to be representative of the general area in
which case families resided. Distant contral
tamilies had to meet the same other criteria
as neighboring controls. Similar interview
and phlebotomy procedures were used as
with cases and neighboring controls.

Data collection involved the same pro-
cedures for cases and contrals. Upon ab-
taining permission, the study team in-
spected the house and filled out a standard-
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ized form describing the dwelling; this in-
cluded address, type of house, number of
rooms, total number of residents, number
of pecople per sleeping room, water source,
type of sanitary facilities, monthly house-
hold income, where food was normally pur-
chased, and information on pets.

Standardized interviews were then con-
ducted o collect the following information
about each houschold resident: age, sex,
race, occupalion (for children, attendance
at school, preschool, or day care centers),
Ulness in the last month (mumps, measles,
pharyngitis, flu, diarrhea, vomiting),
whether or nol. & physician had disgnosed
aseptic meningitis, attendance at speciflc
large public gatherings in the last month,
and contact with aseptic meningitis cases.
If a family member was not home, infor-
mation was obtained from a responsible
adull informant.

Following interview, 10 ml of venous
blood was obtained from all willing subjects
older than one vear of age. Blood specimens
were held on wet ice until returned to the
Gorgas Memorial Laboratory at the end of
the day, Sera were separated the following
morning, aliquoted, and stored frozen at
—20 C until tested for echovirus 4 antibody.

Pre-epidemic serologic survey, In June
1980, the Minstry of Health and Gorgas
Memarial Laboratory conducted a random
serologic survey in PPanama City 1o assess
immunity 1o vaccinable diseases. Briefly,
the sample was picked hy randomly select-
ing census iracts within each corregimiento
and then randomly selecting households
within the census tracts so that, by survey-
ing all household members, approvimately
one per cent of the total population would
be included (8). The survey obtained 2,704
serd, or (1.7 per cent of Panama City's 1930
census population. Compliance varied from
46 to 80 per cent and was lowest in higher
socloeconomie census Lracts; adult males
had the lowest compliance rates in all areas.
In order to estimale pre-epidemic immu-
nity to echovirus 4, we randomly selected
149 sera [rom children vounger than age 15
years and 245 sera fram adults older than
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age 15 vears and screened them at a 1.8
dilution for antibody, as described above,

ResuLTs
Hospebal suerveillonce

Cowrse of the epidenmue. Hospital records
showed that the epidemic hesan in August
1981 snd had pealed and started to decline
by early Movember; however, an increazed
number of azeptic meningitis cases conlin-
ned to oceur until Mareh 1982 (figare 1),
Between August 16 and November 14,
when the majority of cases occurred, 2.7 per
1000 of Panama City children younger
than 15 years of age were hospitalized for
aseptic meningitis, We reviewed 883 of
1,032 (86 per cent) of these childrens’ hos-
pital charts. All areas of the cily were al-
fected, corregimiento-specific attack rates
varving from 0.4 to 6.8 per 1000 children
iligure 2}, Autack rates were highest in
loweer sociceconomic arcas, but no temporal
or geographic pattern could be asceriained.
(zorgas Army Hozpital admitted several
children with aseptic meningitis bul no
cases were documented among residents of
the Canal Area,

Clinteal charaeteristics. The disease had
a sudden onset with fever between 38 C and
40 C (94 per cent of 883 patients with chart
reviewl, headache (85 per cent), vomiting
(B4 per cent), and meningeal signs (47 per
cent). Rash was noted in fewer than 5 per
cent of hospital charts, Other than leth-
argy, specific neurslogic sympioms aere
not noted. The duration of illness was
known for 37% of the 883 patients and
varied from one 1o 12 days (lwo patients
remained in the hospital for 20 davs), The
mean duration of hospitalizalion was 4.7
davs, There were ne deaths, and no major
sequelse were noted,

Cerebrospinal [luid findings were re-
ported in charts of 882 of the 583 char
review patients; 90 per cent of the cases
had fewer than 100 cells per mm®, and, in
73 per cent of the cases, cells were classified
as Ivmphoeyvtes, Ninety-five per cent of
cases had cerebrospinal [Tuid glucose levels
between A0 ma/ 100 ml and 100 mg/ 100 ml,
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FIGURE 1. Aseptic meningitis cases by date of hospitalization, Panamé Cicy, Panamd, 1981-1942,
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and 88 per cent had protein concentrations
less than 60 mg/100 ml

Adeguate specimens for viral isolation
were submitted from 160 patients, and 48
(30 per cent) vielded echovirus type 4 iso-
lates (table 1) The highest 1zolation rates
were from throat swabs, and echovirus 4
was 1=olated throughout the course of the
epidemic (figure 1). We also isolated five
adenoviruses and one each of mumps, cy-
tomegalovirus, and herpes simplex virus
from throat swabs, Seven of 11 (64 per cent)
acute/convalescent serum pairs showed
seroconversion to echovirus 4 (at least [our-
fold titer rise).

Potient characteristics, Only six of the
585 patients with chart review were older
than age 15 years, and the highest attack
rates were in b-9 vear old children. Males
predominated in all age groups (table 2).
Ape also correlated with severity of illness,
the mean duration of hospitalization being
5.2 days for the 108 children less than 5
vears ald, 4.6 davs for the 173 ¢hildren 5-9

TaRBLE 1

Summary of schoviras 4 Soletions™, Panamd City,
Panama, Oetobor 5-MNovember 20, TGRI

Epeciinen Mo, %
Crerebrospinal Muid 1G0T &
Throat awah BS54 27
Rectal swakb 19124 15
Tiotal patients tested 48,160 all

* Bome patients bad virus selation from multiple
SERCTLENS,
t Moo positive/nio. tested,

REEVES ET AL,

years old, 4.3 days for the 95 children 10-
14 vears old, and two davs each for the two
children 15 years old. Duration of specific
sipns and symptoms was not uniformly doc-
umented in hospital charts.

Mo other risk faclors were apparent from
hospital surveillance data, Patients’ race
was represenialive of the general Panama
City population. Information concerning
day care appeared in the charts of 229 out
of 281 children vounger than age & yesrs;
178 {78 per cent) were cared for at home
and did not attend public or private day
care cenlers, preschool, or kindergarten.
Information on recent wvaccination was
avallahle for 482 of the 2383 chart review
patients, and only 22 (5 per cent) had been
vaccinated in the past month, Vaceination
status was known for 673, and 502 (75 per
cent) had received complele vaccination
coverage recommended for their age,

Case-control study

Study population, We visited 152 living
units, 71 case houses, 71 neighboring con-
trols, and 40 distant controls. We detected
ten additional previously hospitalized azep-
tic meningitis cases during interviews at
case-households, so that a total of 81 phy-
sician-diagnosed aseptic meningibls cases
are included in the study. Owerall, 1,083 of
the 1,177 known study household residents
(%2 per cent) were interviewed, and bload
specimens were obtained from 973 of the
1,177 {83 per cent).

Diseqase risk factors. None of the house-

TABLE &

Ape-sex-gnecifie qseptic meningilis altack rabes™, Panema City, Parama, 1530

Female

\get _?’d"'h' Crvernll
L i " Ateack attack
{¥ears] Mo "“:’l":;k Mo, r::: Tate
-4 17T 1.7 103 18 AH
5-4 916 hiz 167 4.4 A0
10-14 131 3.3 (3] 1.8 a7
15-20 Z i1 2 0l .l

=20 @

* Attack rates are cases per 1,000,

+ Al B8 cases with chact ceview are included; for 11 ceses, age was unkoown, but all 11 cases were younger

than age 15 wears; four cazes did not have sex recorded.



ASEFTIC MENINGITLS 1N PANAMA

hold risk factors which we investigated cor-
related with the occurrence of aseptic men-
ingitiz (Ltable 3). No aseptic meningitis
cases were detected in potential control
families st the time they were gueried for
recruitment into the study.

Frhovirus 4 infection. Since the majority
of echovirus 4 infections are asymptomatic,
we analvzed overall infection rates, as de-

HEY

termined by serology (table 4). Forty-one
of 72 children with clinically diagnosed
aseptic meningitis had echovirus 4 antibody
(87 per cent), in contrast to 86 of 293 case
family members who denied having aseptic
meningitis (29 per cent), Ninety eight of
508 contro] family members had echovirus
4 antibody (19 per cent), Neighbor and
distant control families were not different

TABLE 3

Assacigtion of howsehold visl foctors sth securrence of aeeptic mealngitls in the family, Ponama City,

Panama, 1981

Twpe of househald

Contral
Cage
in="71} Maghbor Distant
lr="1} fmo= 400

Twpe of dwelling

Single-lamaly hi™ 04 G4

Mulei-Farmily 35 A5 26

Shanty 12 11 53

(dther a i b
Maontiily howsehold income

R0 a4 15 b
EMI0-500 206 G a0
EH01 -1 00 26 16 23
LSRR 14 25 25

M of peonle per bedroom

2 7 15 33

3 21 24 25

4 27 23 18

i 20 14 O

[ 15 21 17
Sanitary Tacilities

Prevate sk toiler 46 Lz X

Communal toilet 7 ) 22

T.arrine 27 w7 @

MNone 10 i I
Water supply

In the home ai 4 Bl

Communal —indoors a0 05 21

Communal —outdoars 17 11 17
Open sewer near home

N a7 T4 Th

Yes 3 27 5
Unusizal event

N 94 a4 o

e [ [ &

* Pey cent of families with risk Facter 1o each categary.
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TapLeE 4

Age-specifiv eehovirus 4 antibody precatence in diffevent famly groups, Panamd City, Panomd, 1951

Are Caze Case Farmily Cantral Gamily®
':3"9:'-5:' M. % = N 5 Wi, o
(-4 117241 i 0/28 au TG 17
48-9 17431 5] 21759 1 15/92 14
Lo-14 L2146 Th T/AE 18 11/5% 12
15-15 (TR L5 14/57 25
2-28 2056 6 17775 it}
0+ 2E4TA 24 FEFLE0 25
Totalt 41474 al SR 49 S8/ H08H 1%
Nansamphanced Q81 11 TR 21 116/624 19

* Comtrol fumily includes neighbor and distant coneral families combined,

§ Moo positive/nao. tested.
i Denamingtors vary because of unknown age.

# Mancompliznee denoles number of people per categary on whorm blond was not eblaanedtotal cumber af

inlerviews in the colegory.

with respect to antibody prevalence or
ather risk factors, so they have been com-
hined in this and subsequent analyses,
Wile and female antibody prevalence rates
were similar within each age grouping of
each category,

We analyzed a variety of other factors
with respect Lo risk of infection. Analvsis
was limited to pediatric infection, becanse
virtually  all  casez  involved children
yvounger than age 15 years, and echovirus 4
antibody in children wasz likely to reflect
infection acquired in their current epide-
miologic environment, Index cases were ex-
cluded from the comparisons in order to
control for ascertainment hias. There was
no apparent relation between attendance
at day care centers or other school setiings
and echovirus 4 antibody prevalence in any
af the specific population groups. Personal
and environmental factors other than liv-
ing in a case family were not related to risk
of past echovirus 4 infection (table 3],

Echovirus 4 antibody prevalence in con-
trol families (19 per cent) was not signifi-
cantly different from that in Fanama City
during the 1980 serologic survey, in which
89 of 394 were seropositive (15 per cent).
Corregimiento-specific echovirus 4 anti-
body provalence rates differed in the 1980
survey {[igure 3) but did not predict 1981
corregimiento-specific infeclion or atlack
rates {(Ngures 2 and 3,

Meighhor contral families were rarely in-
fected with echovirus 4, and, alithough there
was a suggestion of increasing antibody
prevalence with age, the effect was not dra-
matic. Within  case [lamilies, children
vounger than age ten vears and adults be-
tween ages 25 and 29 vears had a twofold
excess risk of being previously infected
than comparable members of control fam-
ilies (table 8],

Discussion

The 1981 Panama City echovirus 4 asep-
Lie meningitis cuthreak 15 one of the largest
recorded in the epidemiologic literature,
and we were [ortunate thal routine Minis-
try of Health surveillance recognized the
epldemic almost at 1ts inception. A detailed
hospital surveillance program was imple-
mented early in the course of the epidemic
and Gorgas Memorial Laboratory provided
rapid wviral diagnosis. The clinical-epide-
miclogic aspects of hospitalized cases were
similar to those documented in other echo-
virus aseplle meningitis epidemics in in-
dustrialized countries (1, % 15); &8 wear
olds had the highest attack rates, the clin-
ical course was gencerally mild, and the lab.
oratory {indings were typical.

We had hoped that the hospital surveil -
lance and case-control studies would 1den-
titv risk factors which could be manipulated
Lo control the epidemic. The hospital sur-
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veillance study did not identify temporsl,
gearraphic, or sociocconomic risk factors.
The case-conlrol study did not identify risk
factors for either aseptic meningitis or
echovirus 4 infection, either beiween cases
and controls or within either category. This
1% at variance with a household study con-

5Tl

ducted in Kentucky by Ray et al, {10}, in
which both infection and dizease varied
with race and number of household resi-
dents.

The case-control study showed that
school-age children were important factors
for intra-family transmission of echovirus

TaBLE &

ssacralion of echovirus 4 andibody e chddren vounger (F e 10 veaes L rid Jumilies, gocording
Assaciaiion of echo 4 andibody e chidren vounger than age 13 vears i ease and condrof lie fer)
fo specifie risk factors, Panamd City, Poraira, T98]

Casge family [r = 125)*

Conceal family [r = 242]

Ik, % N T
Type of dwelling
Single-ramily 145 7 14/116 12
Mluli-fammily 13540 i 12,73 16
Shaedy G414 1 3 14
Monchly howsehold income
gt LI 13,51 25 1147 i
FEO-5{10) 554 26 15/84 14
F- 1,000 1,28 32 /04 B
1,000 6,12 ] a5 1
M af people per hadromm
2 149 14 646 13
3 BT A 13 A5 i
4 12/57 32 11740 28
b Trad 24 B3 18
fit 11/5% 2 5,70 |
Sanitary facilities
Private ilusk toiler 2755 38 137126 i
Communal toilet G114 Az 13/52 29
Latrine BT ) 450 8
Mone 2414 14 2514 14
Water supply
In the home ussel 51 147141 14
Communal —inadoors G750 23 15/62 2
Communal —outdears 700 27 G/a0 13
Chpen sewer near home
Ma PR e 17 144 12
Yes T4,/45 o 14474 15
Unusunl event
MNa ahs12s 0 327225 14
Wea L4l 1711 o
Any racent illness
MNa 2371 By 19/132 14
Wes 14054 25 14100 13

*The index case is excluded from each case family to conteol for ascertainment bias, Dencminators may

vary avross cells because of unknowns,
T Moo pasitive/no. tested.
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ASEPTIC MENINGITIS IN PANAMA
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Ape- aned ser-specifie schovivus 4 antibody prevalence rafes in case and contead familles, Parumad City,
Panarna, 188
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* The index case is excluded from each case fumily (o conteel for ascertainment bias.

t Mo, positive/no, tested,

4, Within case {amilies, school-age children
and adults between ages 25 and 29 years
{largely the parents of such children} had
mordinately high antibody prevalence rates
compared to similar groups in the conirol
families, and, within these two high-risk
age groups, prevalence of antibody ap-
peared to vary with household crowding,
although the numbers were too small for
adequate statistical analysis. Other studies
have reached similar conclusions for echo-
virus 4 and other enteroviruses (1, 110, 16,
173,

Tnterpretation of our results must take
inte account limitations imposed by the
study design. We defined case families on
the basis of clinical disgnosiz, rather than
echovirus 4 infection, 1t is well known that
most infections do not result in dizease,
and the determinants of aseptic meningitis
are unknown. Also, not all aseptic menin-
gitis cases identified in an epidemic are
necessarily due to one agent; only 64 per
cent of hospitalized patients seroconverted,
and only 57 per cent of study cases had
echovirus 4 antibody. We did not obtain
paired sera from study cases, and seroneg-
ativity at the time of our study could have
several explanations, one of which is an-
other etiologic agent. However, failure to
demonstrate neutralizing antibody is not
proof of noninfection; the virus strain used
in the neutralizing antibody test is impor-
tant and the Pesascelk strain may be less

sensitive than other strains (10, 181, Other
studies have documented seroconversion
rates of 77 per cent (14) and 90 per cent
(10, 13) during echovirus epidemics.

Control selection was another limitation.
We uszed the closest neighboring family
which met inclusion eriteria, hut did not
keep specific count of neighboring families
in which no one was home during the sur-
vey, We estimate that fewer than 15 per
cent of neighboring dwellings could not be
contacted, and thus that some bias oper-
ated in excluding these neighbors from con-
sideration. Overmatching is also possible
since cases and neighbor controls resided
contiguously, The great disparity in anti-
hody prevalence between case and neighbor
control families would seem to ohviate this,
as would the findings that seroprevalence
rates were the same in neighbor and distant
controls and that antibody prevalence rates
in both types of control families were the
same as determined in the 1980 serclagic
EUI‘A."E:,-'.

That this epidemic occurred in the Re-
public of Panama is particularly important
since such epidemics have rarely been de-
seribed in the tropies. An implicit assump-
tion, classically exemplified by peliomyel-
tis virus (19) and hepatitis A virus (20), is
that tropical populations are exposed early
in life to a myriad of respiratory and fecal-
arally transmitted viruses and develop im-
munity prior to the age at which infection
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produces characleristic symploms (16, 21).
Data from the previous serologic survey
showed Lhat exposure to echovirus 4, a clas-
sic enterovirug, was low in Panama City
before the epidemic. Only 15 per cent of
persons sampled in 19580 had echovirus 4
antibody, and prevalence varied between 7
36 per cent, depending on corregimiento of
restdence. This is similar to rates reported
in the United States (18, 22} but much
lower than have been documenied 1in other
tropical areas (19, 23), Clearly, overall pop-
ulation immunity was low and environmen-
tal conditions were optimal to favor rapid
transmission of the virus.

There 15 every reason to assume that
gimilar epidemics will occur, perhaps with
inereasing frequency, in major Latin Amer-
ican cities, and infectious disesse control
sirategies need Lo be maintained current.
Vaccination programs against agents such
as polio and measles need to be continu-
ously evaluated and maodified, and newer
vaccines should be evaluated and deployed
depending on local circumstances, How-
ever, many major epidemics such as the one
inn this report are nol amenable to control
by existing immunization methods. Echo-
virus 4 and many other enteroviruses are
transmitted egually well by fecal-oral and
respiratory routes {1, 10, 11, 13-15). Emer-
gency control measures should aim 4o rap-
1dly identify the etiologic agent and inter-
rupt transmission but, as exemplified hy
the Panama epidemic, this mav be impos-
sible. In spite of a well-organized, detailed
study of virtually all hospitalized cases, no
obvious risk factors could be detected. Mon-
specific intervention methods such as clos-
ing swimming pools, schools, and day care
centers are probably not sufficient to stem
the outbreak, although common sense fre-
gquently dictates this sort of action (18],

The mujor public health impact of asep-
tic meningitis epidemics derives tom their
impact on hospital  health services re-
sources and high level: of public concern,
and one form of control could attempt o
leszen this impact. In Panama, the Minis-
try of Health and Social Security Hogpital
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systems, and particularly their pediatries
departments, have strict clinical standards.
Children with & presumptive diagnosis of
viral meningitis are usually hospilalized in
order to rule out bacterial meningitis, Dur-
ing aseplic meningitis epidemics, virtually
all children with minimal “classic” symp-
tams represent infections with the epidemic
agent, and it has been suggested {12) thal
public health officials should implement
specific outpatient procedures for mild and
moderate “aseptic meningitis” cases in the
midst of a documented enterovirus epi-
demic.
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