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66 SESSION 1 e CURRENT STATUS: PROBLEMS AND CONTROL MEASURES

This brief and, of necessily, spoity sum-
mary provides some evidence to support the
thesls that typhus infections in various forms
and the typhus potential now constitute a
grossly underestimated, worldwide problem
deserving close attention,

SOURCE NOTES

1. Information herein on reported cases of louse-
borne yphus was taken largsly from the epl-
demlologic reports of the World and Pan
American Health Organizations.

2. Much, but not all, of the pertinent literature,
as well a8 concepts of typhus epldemiology and
control, was reviewed for my paper, “The Use
of the Living Allenuated E Strain Typbus
Vaceine [n Epldemic and Endemic Situntions,”
presented at the 17th Ohole Biologlenl Confer-
ence at Zichron Yaakov, Israel, in Murch 1972,
Flpures 3 nnd 4 herzin wers prepared to ac-
company thnt paper.

3. Some of the informatlon Bierein nbout typhus
in Burundl nnd Bolivia I8 contained in the
following unpublished reports by my coworkers
and me:

a. Report on investigations of the otlology of
the ulleged {yphus epldemic in Burundl
Submitfed to wHo on September 15, 1967,

b. Preliminwry report on @ controlled fisld

" trinl of the attenunted Hving B sirain typhug
vaccloe during an epidemlc of louse-borns
typhus in Burundl, May-September 1969,
Submitted to who on Febroary 10, 1970;
addendum No. | submitted November 5,
1970,

c. Report on a fleld trip to Bolivia, July 8-20,
1968, Submitted to raHO.

d. Interim progress report on o pilot typhus
vaccloation project in Bollvia. Submitted
lo raHo on Feberuary 15, 1972

4. Some of the informatlon hersln {s derived

from -unpublished duta In the Department of
Microbiology, Usiversity of Maryland School
of Medicine, about specimens collected by
colluborating investgators in Ethiopin, Mexlco,
and former West Puklistan, by local health offi-
clals o thoss counmtries, or by depnrimental
field tzama.

5. Flnally, scme of the informatlon in this paper

has come from personal communications with
physicluns snd hosplial personnel in Afghami
stan, Burundl, Rwpnde, and Uganda,

Ldward S, Murray? and Jakob A. Gaon,?
Incidence of Rickettsla prowazeki infec-
tions in an endemic focus of louse-borne
typhus: factors influencing the occurrence of
epidemics, Louse-borne typhus, as Hams
Zinsser has aptly described it, has not only
been one of the major scourges of mankind
but has also considerably changed the course
of history through many of the strategic and
catagtrophic epidemics it bas causcd. The
diseaso has, at one time or another, occurred
almost everywhere in the werld. With the
improvement in living standards and the ad-
vances in technolopy of the past 100 years or
30, bowever, particularly modern plumbing,
the bathiub, central heating, washing
machines, and the like, the louse has been
reduced to impotence in most of the world's
countries,

Wherever there has been matked reduction
in the human body louse population, the
incidence of typhus has shrunk to a few
sporadic, recrudescent cases. The United
States is a good example, The last epidemic
of louse-borne typhus is reported to have
occurred in Philadelphia in 1877, but during
the 95 years since then many hundreds—and
quite probably thousandz——of recognized and

. untecognized cases of Brill-Zinsser dizense

have oceurred in this country.

Of partlealar interest is the fact that lice
have not been eradicated in the United States,
Lice can still be collected from alcoholics in
the outpatient departments of the large hos-
pitals in Boston and New York, the very
areas were (he largest numbers of Buill-
Zinsser infeclions have occurred,

In the United States, then, the necessary
elemenis are present for typhus epidemics to
start, namely, the presence of lice, cases of
recrudescent typhus, and susceptible persons,
The Inct that there have been no epidemics
and in fact no suspected cases of genvine

! Department of Microbiology, Harvard School of
Public Heulth, Boston, Mnasuchuselts, USA,

* Ingtitute of Epidemiology, Sarnjeva University,
Sarajevo, Yugoslavin,
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primary louse-borne Lyphus for 85 years has
an obvious explanation: the critical thres-
hold level for transmission of typhus in the
United States 3s far above the combined
potentinl of the numbers of lice and the
numbers of recrudescent cases that exist.

But there arc areas of the world such as
Bolivla, Burundi, and Peru whete the critical
threshold 13 belng exceeded, We would like
to dizcuss one such area—Bostig, Yugoslavia
—where the critical threshold has been far
exceeded for many years but where the
potential for transmission of louse-borne
typhus appeurs recently to bave fallen below
that level.

Widespread epldemics of louse-borne
typhus occurred In Bosnia during World
Wars 1 and 1. During the decade after
Waorld War 1, spotadic, ofien large epidemics
conllnued to occur there. Scrologlc surveys
in that perlod showed that over large areas
of Bosnia 50 to 95 per cent of the popula-
tion had suffered louse-borne typhus and
were therefors potentinl carriers of Rick-
eltsia prowazeki, as well as possiblo candi-
dutes for contracting Brill-Zinster disease.

Active mensnres to reduce the numbers of
lice and curtail typhus were carried out. Be-
tween 1954 and the present, however, more
than 57 docutnented small and medium
typhus epidemics have oceurred. Such epi-
demics have slowly decreased in number and
have now ceesed, The last documented
enses of louse-borne typhus ocourred in April
1967. The incidence of Brill-Zinsser disease
continued unabated through 1967 and 1968,
and only since 1969 has it shown signs of

abating. The combined potential of lice and
Brill-Zingser discase cases for transmission
of louse-borne typhus fell below the critical
threshold level in 1967 and bas remalned
below that level {or the past five years.

We believe there are four basic factors
involved in the potential for transmission of
typhus. They are the number of Brill-Zinsser
casos, the prevalence and density of lice, the
availability of susceptible persons, and a

very important factor which we will describe
prosently.

As to the number of Brill-Zinsser disease
or recrndescent typhus cases, Dr. Gaon hag
been studying typhus in Bosnia since 1946
and all cases in the region are reported to him
at his institate, He sends out investigators
who take blood samples from patients, their
familics, and close neighbors,

Over the past 18 years we have devised
tests to differentiate the sera collected by the
institute;  those from louse-borne typhus
cases, those from Brill-Zinsser disease cases,
and those from healthy individuals who
possess tesidual antibodies from a typhus
attack suffered years before. By corrclating
the groups of individuals showing cvidence
of past or present typhus with others who
show no evidence of previous typbus Infec-
tlon, we hope té draw a picture of the flow of
R. prowazeki through the Bosnian com-
munily over the years.

Table 1 shows the total number of cases
of primary louse-borne- typbus and Brill-
Zinsser disease that have been reported to and
investigated by Dr., Gaon's institute since
1954, There was a total of 1,847 cases, of
which 313 were primaty louse-borne typhus
and 1,534 were Brill-Zinsser disease cases.

These data are better shown in Figure 1,
from which it is evident that the drop to zero
of primary lousc-borne typhus cases in the
1967-69 period was not preceded by a drop

Toblo 1. Incidonce of lousesborne yphus ond Billl
Zinssor disacye In Bosnle, Yugoslavie, 195471,

prifl.  LOUR-
Period Zinsser wph:s Totals
cases i
195456 293 114 407
1957-59 251 84 335
1960-62 256 86 342
1963-65 239 20 259
1966-68 303 9 32
1969-71 192 — 192
1534 13 1,847
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1964.71,

in the incidence of Brill-Zinsser disease cases.
In fact, in 1966, 1967, and 1968, just when
transmission of R. prowazeki from Brill-
Zinsser disease cuses to susceptible persons
was disappearing, the effectlve reservoir of

years,

typhus, 1.9., the number of persons with Brill-
Zinsser discase, was at its highest level in 15

The second factor, louse infestation, is
obviously exceedingly important in transmis-

Yugeslavia, by threesyoor parfads,
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