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The project provided 145 ten ml ampoules of gammaglobulin prepared from

222 units of plasma donated by persons known to be immune to Bolivian
Hemorrhagic Fever. Donors were recruited from the rural area of $an Joaquin,
Bolivia, where a temporary plasmapheresis unit was established, using project
funds. The collected plasma was fractionated in the United States where one -
half was vetained for prophylactic or therapeutic use following potential
laboratory accidents. The remainder was returned to Bolivia to be used

in treatment or prophylaxis of contacts to'known casegg Dosage levels were
determined by experiments performed in rhesus monkeye: by the United States
Army Research, Infectious Disease Laboratories, Fort Detrick, Maryland.
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Background information

Belivian hemorrhagic fever was first recognized in 1959 as an
important disease in Bolivia, with fatality rates ranging from 30 to
100%. It was primgrily a rural disease found in Orobayaya and San
Joaguin in the Provinces of Itenez and Mamoré, in the Amazon Lasin
of Beliyia. The disease was characterized by fever and hemorrhages
in the buccal and gastrointestinal mucosa.

By the end of 1962, it was established that epidemicz were
caused by Machupo virus which was related to, but different from, the
Junin virus, causative agent of Argentine hemorrhagic fever which had
been identified some years before,

In 1963 the virus was isclasted from the rodent Calomys callosus
and was named Carvallo strain. 1In 1964, as a result of the systemaiic
externination of rodents in San Joaguln, the number of human cases
showed a2 dowmward trend finally reaching zerxo.

In 1968 new cases again appeared in San Joaquin, Rfo Negro, and
other localities, showing a tendency for the disease to attack other
geographical areas. This hypothesis was confirmed when there were six
cases in thai year in rapid succession, all of them fatal, in the
iocality of Cayobas in the Province of Itenez, near Magdalena. In 1969
8 total of nine cases occurred in Magdalena. In ‘he fa.rst helf of 1971,
there were six cases in the towm of Cochabamb-, all of them fatal,
except one who carried the disease to the town of Tarija. In the second
half of the same year a smill epidemic outbreak oceurred for the first
time in the Province of Yacuma, with a total of four cases, all fatal.

Tranemission of the virus following accliental laboratory axposure
or person tu person transmission within the hospital has been de.son-
straited. It was alsov known that infection with the virus and recovery
could occur since serologic surveys of Bolivians demonstrated a sig-
nificant number with high titers of antibody against the Machupo virus
and no history of antecedent clinical illaess.

This project was therefore undextaken to obtain sufficient
quantities of plasma from immme donors to preparc a high titered
gsmma globulin, both feor prophylaxis and possible therapy in cases
with known laboratory or hospital exposure.

Accomplishmenty

Using the list of persons who had beea tested for Machupo virus
neutralizing antibody by the Gorgas Memorial Institute/MARU laloratories,
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Foreword

Bolivian hemoxrhagic fever, caused by the Machupo virus, is
an important, highly lethal disegse, sa“*acting primarily the rural
populationg of the Bolivian Amszon Basin, The reservoir of the virus,
Calomys caglliosus, is & small rodent and transmission of the disease
to man is primarily through rodent urine, feces or saliva. The
absence of any effective vaccine or therapeutic procedure forces
reliance upon rodent contvol as the only preventive measure. Such
programs in rural areas are only partially effective and highly costly
due to complex administrative problems.

Studies of the basic pathogsnesis of the wirus have been under
way for almost ten ysars. Investigations of virus attenuation looking
toward possible vaccines have been undertaken more recently, Laboratory
accidents with the virus are a special hazard requiring prompt admin-
istration of iwmmune serum oxr  ma. Direct person to person exposure
hae also occurred, especially in uospital enviromments, wis:h fatal
termination of some cases.

For these vessons, the development of un high titeved immune
globulin against Beolivian heworrhagic fever hnad high priority both for
tha laboratory and field. Accordingly, the preseat program wap wnder-
taken to fill this need- .The project was a joint administritive respom=~
eibilicy of the Boliviaw Winistry of Social Welfare snd Public Health,
United Btstes Army Medicil Research, Infectious Disease Laboratory, and
the Pan Amorican Health Organization.

The 'objemtivés ‘of the project were as followss

1. To vbtain '_at least 200 units of pisswma from Belivian hearrhaglc
fever jmmune dovors, wsing the plasmspheresis method.

2. To prepure an immune globulin in laboratories in the Ualted
States. '

3. To use tho pwama globulin prepaved for emergeacy prophylaxis
in selected comtests of cases cccurrving in Bolivia.

4. To uvae & portion of the lmsune globulin for eusrgency pro-
phylaxis in laboratory wr&m in the United States egposed Lo’ the
Machupo vivws.

3. 7To provide vesources fur future collection of plosws, &s
reguivad.

6. %o svaluate fn the labowatexy and in the f:ielﬁ the degree
of protective obtainad by h“!i? {mgme globulin,
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Background information

Bolivian hemorrhagic fever was first wrecognized in 1959 as an
important disease in Bolivia, with fatality rates ranging from 30 to
100%. It was primarily a rural disease found in Orobayays cnd San
Joaquin in the Provinces of Itenez and Mamoré, in the Amazon Basin
of Bolivia. The disease was characterized by fever and hemorrhages
in the buccal and gastrointestinal mucosa.

By the end of 1962, it was established that epidemics were
caused by Machupo virus which was related to, but different from, the
Junin virus, causative sgent of Argentine hemorrhagic fever which had
been identified some years before.

In 1963 the virus was isolated from the rodent Calomys callosus
and was named Carvallo strain. In 1964, as a result of the systematic
exteruination of rodents in San Joaquin, the number of human cases
showed a downward trend finally reaching zero.

In 1968 new cases again appeared in San Joagqut:, Rio Negro, ari
other localities, showing a tendency for the disease to attack other
geographical areas. This hypotheeis was confirmed when there were six
cases in that yeasr in rapid succession, all of them fatal, in the
locality of Cayoba in the Province of Itenez, near Magdalena. In 1969

a total of aine cagses occuxred ... sagdalera. In the fivet half of 1971,

there were six cases in the town of Cuchabamba, all of them fatal,

except one who carried the disease to the town of Tarija. In the second

half of the ssma year a gmall epidemlc cutbreak cicurred for the first
time in the Province of Yacuma, with a total of four cgees, all fatal.

Transmission of the virus following accidental laboratory exposure

or person to person tyansmission within the hospital has been dewon-
strated, It was also bnown that infection with the virus and cecovery
could occur since serologic sutveys of Bolivians demonetrated a sig-
nificent number with high titers of aatibody against the Haclwipo virus
and 0o history of antecedent clinical illness.

This project was thervefore undezteken to obtain sufficient
quanticies of plasma from immme dopors s prepare & high ritered
gazea globuiln, both for prophylexis and possible thecapy in cases
with tmown laboratory or hospital cxposure,

Accomplighments

Using the liut of persons wio had been tested for Machupo virua

neutralizing antibody by the Gorzes Mesorial Institute/HARU laboratories,
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individuals were selected who had titers of 1:64 or greater against

BHF virus. These individuals were then screened to meet the criteria

for plasmapheresis donors including age, sex, level of plasma proteins,
level of hemoglobin and negative tests for Chagas disease and hepatitis B
antigen. From the final list, 15 individuals were selected to be used

as donors by the plasmapheresis technique. All were residents of
Province of Beni in or near the small village of San Joaquin, Bolivia.

A refrigerated centrifuge and portablc generator had previously
‘been installed in San Joaquin by the MARU staff. This was supplemented
with additional equipment and supplies needed for a complete plasma-
sheresis unit. A local Bolivian physician was trained in the plasma-
pheresis technique in the Roswell Park Memorial Institute, Buffalo,
New York. A second Bolivian physician was assigned by the Ministry of
Social Welfare and Public Health to the Hospital in San Joaquin where
the plasmapheresis unit was established. Two medical consultants from
the Pan American Health Organization were employed consecutively during
the ten weeks the unit was in operation. During this time 222 units of
plasma were obtained from the 15 donors. The plasma was transported
directly to the National Institut. of Health Laboratories in La Paz,
Bolivia, for storage, prior to transport to the United States.

The collected plasma was then transferred to the Departwent of
Public Health Biologic Laboratories, Boston, Massschusetts, where it
was fractionated for its globulin and albumin components. Tests for
sterility and safety were performed by the same lsbovatories prior to
final packaging of the biologicals. The gross yield of globulin was
145 ~10 ml vials of varch 133 were considered satisfactory for human
use. The globulin was then transferred to the Uniled States Army Research,
Infectious Disease Yaboratories, Fort petrick, Maryland for firal testing
in sonkeys.

The results of the vreliminacy dose response study of the pro-
phylactic efficacy of BHF .omuneglobulin in rhesus vonkeys is zhowm
in the attached table. On the basis of these vesults a dosage of 0.2 mi-
1.0 wl per kg was suggected ae 2 range for effectivicy in prevenfing
severs disease in humens following asctual innoculation with Machupo
vixus. A protocol was then prepared for the utilization o. BHF gamma-~
globulin, copy of which is given in appendix nl 2. One Lalf of the total
amount of wammaglobulin with the protouels, was hea returmed to Bolivig
for further use and fileld avelustion in humans.
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Appendix 1

‘fl

TABLE 1. A PRELIMINARY DOSE RESFONSE STUDY OF THE PROPHYLACTIC EFFICACY

OF BOLIVIAN HEMORRHAGIC FEVER IMMUNE GAMMA GLOBULIN (HUMAN ORIGIN)

IN RHESUS MONKEYS
Dose al Clinical Signs Teaths Viremia
ml/Kg Positive/ Severity Duration

Loty (numbie 1) (days)
c/
1.5 0/3 - (3) - 0/3 0/3
0.5 3/32/ + (3) 7 0/3 0/3
0.15 3/3 + (2) 14 1/3 1/3
++ (1)

none 3/3 +++ (3) all died 3/3 3/3

a Three monkeys per dosage group were incculated subcutaneously with
1000 plague forming units of Machupo virus. Four hours later they
were inoculated intramsscularly with the RHF fmsune humse gamma
globulin dosage iundicated in the coluam.

b. The clinical signs in the three monkeys in this dosage group only
were limited to a pallid complexion that wae suggestive of o * _asitory
anemia. No other clinical signs were apparent.

¢. Previous, sinilar studies fwdtcated that all surviving monkeys ave
immune to challenge ac 60 aays postinoculation. This suggests that
infection occurrad despita the adsence of clianical signs.
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Ap, mdix 2 5.

A PROTOCOL FOR THE UTILIZ.TION OF BOLIVIAN HEMORRHAGIC FEVER GAMMA GLOBULIN

The following protocol is intended as an aid in establishing the efficacy
of Bolivian hemorrhagic fever gamma globulin (BHFGG) in the prophylaxis of
the disease in man. The purpose is to determine the levels of passive anti-
bady that occur as a result of a given dosage of BHFGG and to ass. ‘s the
efficacy of passive antibody in preventing illn2ss or infection. It is

assumed that the BHFGG usage will be limited primarily to persoms working
under a high risk of exposure.

A series of serum samples should be collected from all persons who receive

the gamma globulin. The samples should be collected immediately prior to

and on days &4, 14, 28, 42, and 84 following adwinistration of the RHFGG.

Sera should be collected aseptically from clotted blocd samples and stored

in a frozen state until they can be shipped for assiy. Five ml serum samples
are desirable. 1In the event of mulciple dosages, tne sera should be taken

at two week intervals between doses and at the intervals shown above followiug
the last dosage. Each serum sample should be labelad with the name of the
donor, cedula number if available aad the date collected., A 1linical data
sheet should be prepared for each person showing the date(s) of gamma globulin

administration, date(s) of possible exposure and all clinical dats including
laboratory tests.

Exposed persons should be observed for clinical signs and symptoms of
BHF, and these observations should be carefully recorded. Clinical laboratory
tests, particularly leucocyte counts, differentials aud hemstocrit values,
wousld be most useful. They should be done prior .o exposure, at 30 day
intervals during the period of exposure and during eny febrile or clinical

episode. The sera plus copies of all clinical and laboratory data should be
gent Lo Chlef, CD, Pan American Health .vganization, 525 23vd St. N.W,
Washington, D.C., 20037, U.5.A.

The dose of gawma globulin to be given will probably be individually
determined in each instance of cxposure or potential exposures. For example,
the degrec of exposure which would occur {f e pathologist were to lacervate
s skin during 2n autopsy might werrent a different dosage than that of
medical personnel engaged in routine patient cave. Our data suggest that
a dosage of 0.2 ml - 1.0 wl/Kg would be effective in preventing severe discase
In the face of an actual tnoculation with vivulent vivus, These figures
are basad entirely on prelimiuaty rhesus wonkey studics however, and they
miy not be wholly applicable to prophylaxis in man.
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