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OFFICIALS of the Ventura
County Health Department

notified the State of California
Department of Public Health in
December 1970 that during the
preceding 4 weeks four cases of
malaria had been diagnosed in
residents of a small town in Ven-
tura County. Of the four persons,
one was known to be a veteran
recently returned from Vietnam;
the other three had never been
outside the United States.

Dr. Lyman is an Epidemic Intelli-
gence Service officer, Center for
Disease Control, located at the
Bureau of Communicable Disease
Control, State of California De-
partment of Public Health, Berke-
ley. Dr. Boese is assistant direc-
tor of public health services,
Ventura County Health Depart-
ment in California. Miss Shearer
is nurse epidemiologist, bureau of
communicable disease control,
State of California Department of
Public Health. Tearsheet requests
to Epidemiology Program, Cen-
ter for Disease Control, A tlanta,
Ga. 30333.

The occurrence of these cases
of malaria, along with another
two cases detected, in a town of
500 persons that had never previ-
ously reported the disease was
unusual. On January 5, 1971, a
physician and a nurse epidemiol-
ogist from the State health de-
partment's bureau of communi-
cable disease control joined the
staff of the Ventura County
Health Department to document
this cluster of cases and to deter-
mine how the parasite was intro-
duced and spread.

Materials and Methods

The diagnosis of Plasmodium
vivax malaria in each of the six
patients was confirmed by exam-
ination of blood smears at the
Microbial Diseases Laboratory
(MDL) of the State department
of public health. Hospital records
of all other cases of malaria re-
ported in Ventura County resi-
dents during the preceding year
were reviewed. Evidence suggest-
ing the source of the disease and
its connection with the current
outbreak was collected.

Others Assisting in the Study

The following persons participated
in the laboratory and field investiga-
tions of this outbreak of malaria and
in the preparation of this report:
James Chin, M.D., Ronald Roberto,
M.D., Robert Magoffin, M.D., Miss
Cathy Powers, Harvey Magy, and
Mrs. Florence Morrison-Clark, of the
State of California Department of
Public Health; Stephen Coray, M.D.,
Mrs. Sherry Ensor, and Terry Gilday,
of the Ventura County Health Depart-
ment; Myron Schultz, M.D., D.V.M.,
Arthur S. Dover, M.D., and the Fluo-
rescent Antibody Laboratory, Para-
sitic Serology Section, Center for
Disease Control, Atlanta, Ga.

The patients and their families
were questioned concerning possi-
ble sources of infection resulting
from travel, blood transfusions,
use of self-injected intravenous
drugs, or persons with whom
drugs had been shared. Known
contacts and friends of the pa-
tients were sought and ques-
tioned. Peripheral blood samples
were obtained from each malaria
patient and his household family
contacts for examination and de-
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termination of indirect fluorescent
antibody (IFA) titers.

Technicians at the MDL exam-
ined the blood smears. Serums
were submitted to the Fluores-
cent Antibody Laboratory, Cen-
ter for Disease Control, for deter-
mination of malaria antibody by
the IFA technique.

The county's records for the
past 50 years on surveillance of
mosquitoes were reviewed. A
team composed of investigators
from the county and the State
vector control bureaus inspected
the town in December 1970 and
January 1971 for Anopheles
mosquitoes. The local health offi-
cer asked all physicians in the
county to report any case of sus-
pected malaria. The State issued
a similar notice to all county
health officers.

Results
Six cases of P. vivax malaria

were ultimately identified, two in
recently discharged veterans.
G.S., a 25-year-old man who had
returned from Vietnam 5 months
before this episode, had sought
treatment for a recurrent attack
of P. vivax infection shortly after
the other patients had been hos-
pitalized (see chart). He had
malaria 16 months before in
Southeast Asia. D.G., 20 years
old, had malaria in Vietnam.
Since returning to this country 5
months before the outbreak, he
gave a history of intermittent
chills and fever for which he
sporadically took quinine and
dapsone, which he had saved
from Vietnam. During this time
he did not seek medical attention
although he was a contact of the
other patients. Examination of
his blood smear at the time of the
investigation showed P. vivax.
Both veterans, admitted users of
heroin, shared their materials
with the four civilian patients.

A.G. and R.M., 23 and 27
years old, are related to both vet-
erans by family ties. J.A., a 35-
year-old man with a large family,
had steady employment as did
four other patients. The response
of alerted physicians uncovered
the sixth case in S.V., a 21-year-
old man who worked with three
other patients.

All six patients had P. vivax,
identified by microscopic obser-
vation of a stained blood smear,
and all but one showed an anti-
body titer of 1:64 to P. vivax
(see table). The blood samples
were obtained in January 1971.
Blood samples from 20 members
of their immediate households
and close friends were negative
for malarial parasites in direct
microscopic observation and IFA
tests to Plasmodium falciparum,
P. vivax, and Plasmodium ma-
lariae.

In the 12 months preceding
this outbreak, five cases of ma-
laria had been reported from
Ventura County. All involved
men recently returned from
Southeast Asia, where they are
believed to have acquired the dis-
ease. None of the men lived near
the town having the outbreak or
knew those involved in the out-
break.

The county's 50-year records
on surveillance of mosquitoes

showed only occasional Anophe-
les freeborni in the area. This
vector of malaria is the one most
frequently identified in California.
In several inspections of the town
during winter, shortly after the
outbreak, only one anopheline
mosquito (species unknown) was
observed.

Discussion
Malaria was introduced into

California by settlers sometime
after 1830 (1). During the last
half of the 19th century, spread-
ing of the disease by mosquitoes
became a growing problem. Since
the State department of public
health assumed responsibility for
mosquito control in 1915, there
have been three periods of high
incidence of the disease. Each
period has corresponded with
U.S. involvement in a major over-
seas conflict, most recently in
Vietnam.

Importation of the disease by
returning servicemen and foreign
travelers has accounted for these
peaks. The parasites have been
largely confined to these groups,
entering the community only oc-
casionally through blood transfu-
sions and isolated mosquito-
borne outbreaks (2-6). Since
1954, indigenously acquired ma-
laria has essentially been elimi-
nated from California.

Antibody titers of six patients whose blood smears showed Plasmo-
dium vivax, Ventura County, Calif., 1971

Indirect fluorescent antibody titers 1
Patients Age Plasmodium Plasmodium

vivax falciparum

D. G.2 ..................... 20 1:64 (3)
A.G ...................... 23 1:64 (3)
J.A ...................... 35 1:64 1:16
R.M ...................... 27 1:64 1:16
S. V ...................... 21 (3) (3)
G.S.2 ...................... 25 1:64 1:16

1 All six were negative for Plasmodium malariae. 2 Veteran recently returned from
Vietnam. 3 Negative.
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Temporal and family relationships of malaria patients, with onset and termination
of symptoms, Ventura County, Calif., 1970-71
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The spread of malaria through
equipment that has been shared
for intravenous drug use was first
reported by Biggam in 1929 from
Egypt (7). The problem was first
reported in the United States
from San Francisco in 1932 (8).
It continued through the mid-
1940's (9) but was largely con-
fined to eastern cities, where the
use of heroin was most prevalent
and the introduction of malaria
through persons working in and
passing through the ports was not

uncommon. Before the Vietnam
conflict, this method of spread
was last reported in the United
States in 1950 (10).
The greatest danger from ma-

laria to heroin users is the spread
of P. falciparum. In 1938 in New
York City, Most (9) reported 45
falciparum infections in addicts,
nine of whom died. That the clin-
ical manifestations of falciparum
malaria in these addicts were not
particularly suggestive of malaria
is of note. Many of these patients

were diagnosed as having symp-
toms of drug withdrawal or of
using adulterated drugs (11). In
the 1970 outbreak the agent was
P. vivax, a relatively benign and
self-limited infection when in-
duced by inoculation of infective
blood (12). The symptoms in
these patients, periodic chills and
fever, were typical of malaria.

Treatment consisted of chloro-
quine phosphate only since the
exo-erythrocytic phase of P. vivax
is not encountered when the dis-
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ease is transmitted by needle. The
two veterans were also treated
with primaquine, however, as they
probably had mosquito-acquired
infections that have the exo-ery-
throcytic phase of the parasite.
The Ventura investigation in-

dicated that the cluster of malaria
cases onginated from one or both
of the two veterans because both
shared their equipment and had
documented parasitemia. One be-
came symptomatic and sought
treatment 2 to 3 weeks after onset
of clinical illness in the other pa-
tients. The other had a number
of clinical recurrences in the 5-
month period between his return
from Vietnam and the onset of
illness in the group.

The report'd incidence of ma-
laria in the United States is
higher than at any time since the
Korean conflict. During 1970 in
this country 3,997 patients with
parasitemia were reported (81.6
percent P. vivax and 12.5 percent
P. falciparum); 3,872 (97 per-
cent) were returnees from South-
east Asia (13).

Identification and treatment of
persons having malarial infection
after discharge from military
service poses a problem that is
difficult to solve. A recent U.S.
Army study showed that 26 per-
cent of 183 men tested, who re-
cently returned from Southeast
Asia without a history of clinical
malaria, had indirect fluorescent
antibodies to malarial parasites
(14).

Spread of malaria by these men
was documented by Fisher and
Schultz (15) in 1969. They
traced two transfusion-induced
cases of malaria to veterans who
denied being clinically ill 6 to 13
months after returning from Viet-
nam and who reportedly took
their prescribed prophylactic
medications. If this group was
added to the veterans who have

a history of clinical malaria in
Southeast Asia, then the total
number of men who potentially
could have relapses of malaria
would increase markedly.
Use of heroin intravenously

among U.S. troops in Vietnam is
said to be great. In the United
States there are an estimated
200,000 or more heroin users,
mostly males under the age of 30
(16). In addition, the number of
heroin users is believed to be
growing. Thus, the potential is
great for more cases of induced
malaria through the use of nar-
cotics in this country. This poten-
tial was realized again several
months after the outbreak in Ven-
tura, when a much larger out-
break of needle-associated ma-
laria was observed in Bakersfield,
Calif. (C. Friedmann and asso-
ciates, of the health department
and CDC, in an unpublished re-
port concerning an outbreak of in-
duced vivax malaria among intra-
venous heroin users in Califor-
nia). In this outbreak 47 cases of
malaria associated with the use
of heroin were detected. The
index patient probably was a
Vietnam veteran.
The presence of malaria that is

associated with drug addicts will
increase the risk of spreading this
disease to the general public. The
potential for transmission by
mosquitoes may increase because
most civilian addicts, contrasted
with ex-servicemen, will not rec-
ognize that their symptoms are
those of malaria. This factor, plus
the fear of many addicts that they
may not be able to get drugs if
they are hospitalized, may in-
crease the number of untreated
parasitemic cases available for
potential transmission by mos-
quitoes. Fortunately, the out-
break in Ventura occurred during
the nonmosquito season and, con-
sequently, the disease was not

spread by this route from the pa-
tients to their immediate house-
hold contacts.

Another increased threat to
the public lies in potential spread-
ing of the disease by blood trans-
fusions. Blood bank technicians,
who usually reject recent veterans
as donors for fear of subclinical
malaria, now have to suspect this
disease among the growing popu-
lation of young adults who use
drugs intravenously.

Malaria presents an added di-
mension to the growing problem
of drug abuse. Physicians should
consider a diagnosis of malaria if
young adults have fevers of un-
known origin, especially if they
admit to or are suspected of using
drugs intravenously. Prompt re-
porting of such cases to the local
health department is essential.
Control measures, including the
epidemiologic treatment of drug
users, can be undertaken to limit
spreading of the disease by con-
tinued sharing of intravenous
equipment and by mosquito vec-
tors. Vigilance is necessary to
prevent malaria from being rees-
tablished as an endemic disease
in the United States.
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Four cases of Plasmodium vivax malaria in
young male users of heroin in California were
traced to drug sharing with two other patients,
both veterans who had recently returned from
Vietnam. Each veteran had malaria during the
previous year. One had chronic untreated para-
sitemia at the time of the outbreak. Investigation
failed to demonstrate spread of the disease from
the veterans by any means other than shared
intravenous drug administration equipment. Mos-
quitoes capable of transferring the parasite from
person to person were present in the Ventura

County town but only in small numbers. None of
the household contacts of the patients became
infected.

All six patients had P. vivax identified by
microscopic observation of a stained blood smear
(obtained in January 1971), and all but one
showed an antibody titer of 1:64 to P. vivax.
Blood samples from 20 members of their immed-
iate households and close friends were negative
for malarial parasites in direct microscopic ob-
servation and IFA tests to Plasmodium falci-
parum, P. vivax, and Plasmodium malariae.
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