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INTRODUCTION 
In 1975 a cooperative program was undertaken 

to provide clinical virology service in the state of 
Arkansas* * * *. The development of this program 
has facilitated laboratory and epidemiological in-
vestigations of illnesses associated with-r44 in-
fections. In May, 1975 an outbreak of aseptic men-
ingitis in Fort Smith was reported to the Arkansas  

Department of Health and the results of the in-
vestigation of this outbreak are reported in this 
paper. 

DESCRIPTION OF THE OUTBREAK 

The reports of physicians to the Arkansas De-
partment of Health were supplemented by re-
view of records of all patients whose cerebrospinal 
fluid (CSF) was received for culture at the labora-
tories of the two major hospitals in Fort Smith —
Sparks Regional Medical Center and St. Edwards 
Mercy Hospital. Descriptions of 99 cases were ob-
tained from emergency room and in-patient hos-
pital records and 41 of the patients also had per-
sonal or •telephone interviews concerning epide-
miologic features of the disease. 

Most cases had mild prodromal symptoms, nau-
sea and vomiting (50%) , diarrhea (3%), sore 
throat (4%) , and fever (100° to 102°, occasional 
of 104°) for one to several days, followed by the 
sudden onset of severe headache (98%). They 
usually came to the hospital during the first day 
of headache and were found to have mild or mod-
erate nuchal rigidity (55%) and often photopho-
bia (24%). Eleven percent had chills or sweats. 
Two patients had a rash. 

Sixty-four patients had fever, headache and CSF 
pleocytosis (greater than 5 leukocytes per mm 3). 
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CSF leukocyte counts ranged from less than 5 (in 
8 patients) to 864 per mm3  Fifty-five percent had 
CSF protein levels of 45 mgm% (range 15 to 86) 
and all CSF glucose levels were above 58 mgm%. 
In the first two days of headache about three-
fourths of the cells in the CSF were neutrophils; 
the few counts performed later showed 100% 
mononuclear cells. ThirtyAhree had severe head-
ache and fever or stiff neck but did not have lum-
bar punctures. Most patients had a normal leuko-
cyte count and liver function tests, when done, 
were normal. Typically hospitalized cases were 
afebrile on the second or third day and discharged 
by the fourth day. 

Fifty-one of the cases lived in Fort Smith and 
the remainder over an area •about 100 by 60 miles. 
Cases in May and early June were scattered among 
small towns outside of Fort Smith (Fig. 1). The 
outbreak peaked in Fort Smith the second week 
in June but was more gradual in the surrounding 
area (Fig. 2). By mid-August, no further cases 
were reported within the city. The last cases oc-
curred outside of Fort Smith. The oldest case was 

• 

Figure 1. 
Distribution of cases, aseptic meningitis, Fort Smith Area, AR, May-
Sept., 1975, (99 cases) 

Reprint from The Journal of the Arkansas Medical Society—August, 1977 



45-49 

4044 

	Tr- 
25-29 

20-24 

15-19 

10.14 

5-9 

0-4 

FEMALE MALE 
35-39 

30.34 

2 	0 	0 	2 

NUMBER OF CASES 

Figure 3. 
Age distribution, aseptic meningitis, Fort Smith Area, AR, May-Sept., 
1975 (99 cases) 
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Figure 2. 
Dates of onset of cases of aseptic meningitis in the Fort Smith Area, May-Sept., 1975 
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48 years of age and the youngest was three years, 
with a peak from 15 to 29 years (Fig. 3). Only 
13% were under 15 years of age. Females were 
affected slightly more frequently than males 
(55:45). 

AGE 

IN 

YEARS 

Two families had three cases each, and 51% of 
family members of other cases had had illnesses 
with headache within two weeks. Three patients 
of twenty-five questioned had received blows to 
the head respectively one day, one week and an 
unknown but short period before onset of menin-
geal symptoms. Two of these were described as 
severe enough to leave a visible contusion or lacer-
ation. 

VIRAL ISOLATION & IDENTIFICATION 

DISCUSSION 

Throat and rectal swabs collected from patients 
were placed in tubes containing transport me-
dium. All specimens were frozen as soon as possi-
ble after collection and were transported to the 
laboratory in Little Rock on dry ice. Cerebrospi-
nal fluids (CSF) submitted for bacterial culture 
at the two Fort Smith Hospitals were frozen at 
—20° C and later shipped to Little Rock. In 
some instances transportation to the laboratory 
was delayed. Swabs and stool specimens were proc-
essed according to standard procedures.' Speci- 
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mens were inoculated into cell cultures of primary 
rhesus monkey kidney provided by Dr. Paul N. 
Morgan, Clinical Virology Laboratory, Veterans 
Administration Hospital, Little Rock. Cultures 
were maintained in Eagle Basal Medium (BME) 
containing 3% fetal calf serum and gentamidn 
50 ugm/ml and amphotericin B 5 ugin/m1 and 
observed regularly for viral cytopathic effect un-
der the microscope. Specimens were considered 
negative if no cytopathic effect was detected 
within 13 days of incubation at 37° C. When cy-
topathology was observed, the material received 
a second passage. Identification of isolates was 
performed by the viral neutralization test employ-
ing procedures previously reported. 2  A standard 
dose of virus suspension was mixed with appro-
priate dilutions of intersecting reference anti-
serum pools (poliovirus types 1-3, ooxsackievirus 
group B types 1-6, coxsackie group A types 7, 9, 
and 16, echovirus types 1-33, excluding type 8). 
All isolates identified by this procedure were veri-
fied by using monospecific echovirus type 4 anti-
serum prepared in a green monkey and provided 
by Dr. Thomas D. Flanagan, Erie County Virolo-
gy Laboratory, Buffalo, New York. Simultaneous-
ly, specimens from eight cases were studied at the 
Center for Disease Control. Echovirus type 4 was 
isolated from seven of these cases. Other than con-
tamination occurring in one specimen, there was 
complete agreement in the results obtained be-
tween the two laboratories. 

Virus isolation was positive in 15 cases of 39 
investigated in the laboratory (38%). In each 
case the virus isolated was identified as echovirus 
type 4. Echovirus type 4 was identified from six 
CSF specimens, four throat swabs, three rectal 
swabs and two stool specimens. From three pa-
tients an enterovirus was isolated from more than 
one specimen and the additional isolate was pre-
sumed to be echovirus type 4. The isolation rate 
from the specimens submitted was as follows: 
(No. pos./No. tested) CSF — 6/27 (22%), throat 
swab — 4/15 (27%), rectal swab (including two 
stool specimens) — 8/17 (47%). 

In addition to the Fort Smith outbreak, a total 
of 20 cases of aseptic meningitis were studied in 
the Virus Laboratory at UAMS in 1975. Echovirus 
type 4 was isolated from the spinal fluid and 
throat swab collected from a 10-year-old girl hos-
pitalized at the Arkansas Children's Hospital, Lit-
tle Rock. In this case the onset date was approxi- 

mately 11/24/75. Of interest is the fact that echo-
virus type 33 was isolated from the stool of a pa-
tient in Smackover, Arkansas, and a rectal swab 
from another patient in Ashdown. The onset of 
illness in these cases was approximately 9/18/75 
and 9/17/76 respectively. From two additional 
patients, one in Newport and the other in Smack-
over, an adenovirus was recovered. 

Enteroviruses were isolated from other individ-
uals with illnesses other than aseptic meningitis. 
Echovirus type 9 was recovered from a patient 
with rash in Saline County and in two instances 
polioviruses were recovered from individuals with 
a history of recent polio vaccination. In one case, 
poliovirus type 3 was identified and in the other 
all three serotypes were recovered. 

DISCUSSION 
When eight cases of aseptic meningitis were 

first reported to the Arkansas Department of 
Health by a Fort Smith physician in early June, 
several possible diagnoses were considered. En-
teroviruses are •the most common cause of such out-
breaks, but other possibilities were considered 
when it was learned that several of the patients 
had contact with hamsters, a possible source of 
lymphocytic choriomeningitis (LCM) virus. The 
presence of thousands of recent arrivals from Viet-
nam at Fort Chaffee in the center of the affected 
area raised the question of imported viruses such 
as dengue or Japanese B encephalitis. These ques-
tions were laid to rest within a week by the isola-
tion of echovirus type 4 from seven of the first 
eight patients studied. 

A number of human enteroviruses cause menin-
gitis, including poliovirus and a variety of sero-
types of echovirus and coxsackieviruses. The asso-
ciation of echovirus type 4 with outbreaks of asep-
tic meningitis has been well documented in this 
country as well as elsewhere in the world. 3  In the 
U.S. during 1975, echovirus type 4 was isolated 
from a single case of aseptic •meningitis in Ore-
gon.4  In addition, echovirus type 4 was isolated 
from seven cases (Texas-3, North Dakota-2, 
New Hampshire-1, and Missouri-1) at the CDC 
laboratories. In the South, outbreaks have been 
reported in Kentucky, West Virginia, Georgia, 
and Texas. 5  In 1971, an epidemic of aseptic men-
ingitis occurred in New Orleans and echovirus 
type 4 was recovered from 61 patients of 166 
studied.6  Of the 61 patients, the specimens giving 
the highest yield were throat (88%), stool (87%), 
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and CSF (75%) — the materials usually of most 
value in enterovirus epidemics. 

Successful virus isolation in studies of such out-
breaks depends on a number of critical factors, 
namely: time of collection of specimens, storage 
(refrigeration for short periods or freezing), trans-
portation, and techniques used by the laboratory 
for viral isolation. In our study the number of 
positive cases, 15/39 (38%) was probably smaller 
than would be expected. This could be attributed, 
in part, to the time of collection of specimen after 
onset of illness but was probably more associated 
with delay in freezing of the specimens and trans-
portation to Little Rock. Many of the CSF speci-
mens collected in this epidemic had already been 
submitted for bacteriology and were not ideal 
specimens for virology after hours or days at room 
temperature. Despite this, virus was isolated from 
6 of 27 CSF specimens. 

The epidemic did not spread across the State, 
but remained localized to the Fort Smith area. 
This may have been due to differences in previous 
experience with this virus in different parts of the 
State, or to other factors. One case of echovirus 
type 4 associated with meningitis was identified in 
Little Rock in November, but no other cases in-
volving echovirus type 4 were detected outside the 
Fort Smith area. 

The prolonged time course, geographic dis-
tribution and high secondary attack rate within 
families in this epidemic all point to person-to-
person transmission and this is the most likely 
mode of spread 

The primary control measures taken in the Fort 
Smith epidemic consisted of isolation of patients 
during hospitalization and the dissemination of 
information about the epidemic to the public and 
the medical community in Fort Smith. A rash ac-
companied the echovirus type 4 infections very 
rarely (2%), and this information facilitated 
recognition of two cases of Rocky Mountain Spot-
ted Fever which occurred at the same time. A case 
of meningococcal meningitis was also recognized 
as being clinically more severe and was successful-
ly treated after CSF examination. A check of cul-
ture and chlorination records and Fort Smith 
water supply revealed no cause for concern and 
cases did not center about any particular swim-
ming area; indeed almost half had not been swim-
ming recently. The investigation was therefore of 
immediate practical value, demonstrating that  

combined epidemiologic and virologic investiga-
tion of community outbreaks is of more than aca-
demic import. 

Most epidemics of meningitis due to echovirus 
type 4 have affected children more than adults 
and males frequently outnumber females.? In the 
epidemic reported here the reverse was true; fe-
males comprised the majority (55:45) and very 
few young children were involved. The average 
family size of cases was 3.6 compared with the 2.9 
listed in the 1970 U.S. Census for Fort Smith, sug-
gesting that individuals living with several chil-
dren were more at risk than those living alone. If 
close contact with children was the main mode of 
transmission, this would also explain the higher 
attack rate in females of the childbearing age 
found in this epidemic. 

Typically in enterovirus epidemics there are a 
number of asymptomatic infections and minor ill-
nesses for every case of aseptic meningitis. The 
factors which determine the outcome of infection 
are largely unknown other than preexisting anti-
body and the age and sex of the patient. Minor 
trauma to an extremity such as from an intra-
muscular injection may predispose to paralysis of 
that extremity during an epidemic of poliomyeli-
tis. 8  The history of head injury in three of twenty-
five cases asked this question suggests that trauma 
to the meninges may tip the balance in favor of 
meningeal involvement during an infection with 
echovirus type 4. 

The isolation of echovirus type 33 from two 
cases of aseptic meningitis occurring in Smack-
over and Ashdown, Arkansas, is worthy of com-
ment. This serotype was originally isolated in 
Mexico from a normal individual) and its role in 
causing aseptic meningitis or other illnesses has 
not been established. There are no reports of iso-
lation of this virus as the predominant serotype in 
outbreaks of aseptic meningitis. The fact that the 
virus was recovered in our study from stool speci-
mens suggests but does not prove that echovirus 
type 33 caused the meningitis. 

SUMMARY 
At least 99 cases of aseptic meningitis occurred 

in the Fort Smith area of Arkansas between May 
12 and September 1975. Echovirus type 4 was iso-
lated from 15 cases of 89 studied virologically, and 
in six cases from cerebrospinal fluid. Approxi-
mately half of family contacts of cases had fever 
and headache. All available evidence pointed. to 
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person-to-person spread of the illness. Viral isola-
tion, epidemiologic studies and rapid dissemina-
tion of information to the medical community 
were the major public health measures applied. 

REFERENCES 
1. Melnick, Joseph L., and Wenner, Herbert A. (1969) : 

Diagnostic Procedures for Viral and Rickettsial Infec-
tions. Edited by Lennette, Edwin H. and Schmidt, 
Nathalie J. American Public Health Association, Inc. 
Fourth Edition, pp 529-602. 

2. Mirani, Mahendra, Ogra, Peary L., and Barron, Almen 
L. (1973) : Epidemic of Echovirus Type 9 Infection. New 
York State Journal of Medicine 73: 403-406. 

3. Kaplan, Gary J., Bender, Thomas R.. Clark, Paul S., 
Jones, T. Stephan; Sherman, Stephan A.; Noble, Gary 
R.; Tegtmeir, Gary E., and Chin, T. D. Y. (1972) : Echo 
Type 4 Meningitis and Related Febrile Illness: Epide-
miologic Study of An Outbreak in Two Eskimo Com-
munities in 1970. American Journal of Epidemiology 
96: 74-85. 

4. Echo 4 Virus Isolation. Communicable Disease Summa- 

ry, Oregon State Health Division. Week ending August 
23, 1975. 

5. Ray, C. George; McCollough, Robert H.; Doto, Irene L.; 
Todd, J. Clifford; Glezen, W. Paul, and Chin, Tom 
D. Y. (1966) : Echo 4 Illness. Epidemiological, Clinical 
and Laboratory Studies of an Outbreak in a Rural Com-
munity. American Journal of Epidemiology 84: 253 -267. 

6. Gohd, R. S. and Saenz, R. E. (1973) : An Outbreak of 
Aseptic Meningitis Due to Echovirus Type 4: Clinical 
and Laboratory Observations. J. La. State Med. Soc. 125: 
123-127. 

7. Lehan, Patrick H.; Chick, Ernest W.; Loto, Irene L.; 
Chin, Tom D. Y.; Heeren, Ralph H., and Furcolow, 
Michael L. (1957) : An Epidemic Illness Associated with 
a Recently Recognized Enteric Virus (Echovirus Type 
4) 1. Epidemiologic and Clinical Features. American J. 
Hyg. 66: 63-75. 

8. Rosen, Leon; and Thooris, George (1953) : Poliomyelitis 
In French Oceanic, Epidemiologic Observations of an 
Outbreak with Notes on the Incidence of Paralysis Fol-
lowing Intramuscular Injection. The American Journal 
of Hygiene 57: 237-252. 

C r-O 

• 





S 

• 

.- 	 .miiimws mmomoiMIIMIMMMMNIM W. IWWWN MMEMMINEWIMIIMIN 



• 

• 

• 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

