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Rickettsioses: a continuing disease problem

WHO WORKING GROUP ON RICKETTSIAL DISEASES'

The rickettsioses continue to constitute major health problems in many areas of
the world. Unlike those diseases that are transmissible directlyfrom man to man, the
rickettsioses are closely associated with man 's environment and are therefore difficult
to recognize and require complexstrategiesfor their control. This article is concerned
mainly with meansfor recognition and surveillance of these diseases, since only with
reliable background information can a reasonable strategyforprevention andcontrol
be developed. Clinical information, while helpful, is insufficientfor the identification
of rickettsial diseases andfor their differentiationfrom otherpyrexias. The needfor
laboratory support, particularly serological tests, is emphasized. The indirectfluores-
cent antibody technique (IFA) is at present the most broadly applicable to all of the
rickettsioses under the circumstances that exist in problem areas.

Therapy of the rickettsioses is based on the use ofspecific antibiotics, including
the tetracyclines and chloramphenicol, but antibiotics should not be used routinely
for prophylaxis. Immunization with a live attenuated vaccine is effective against
outbreaks oflouse-borne typhus. Experimental Qfever vaccines have also given pro-
tection against disease but side-effects have limited their use. Action against the arth-
ropod vectors is also important and may consist of insecticide dusting ofpersons at
risk (lice), dusting ofrat burrows (fleas), treatment ofdogs carrying ticks, or appro-
priate measures to reduce mite populations. Repellants are also useful against ticks
and mites.

Four major groups of rickettsiae continue to be the cause of vexing human health prob-
lems in many parts of the world. They include those responsible for the typhus group of dis-
eases (louse-borne and flea-borne typhus), scrub typhus (tsutsugamushi disease), tick-
borne typhus (the spotted fever group), and Q fever. All of these disease agents, except that
of louse-borne typhus, are maintained in nature by transmission cycles in which man is not
an essential element in the chain of infection, and all except Q fever are dependent for their
maintainence on arthropod transmission. These facts are implicit in several generalizations
concerning the rickettsioses:
- man, except in louse-borne typhus, is an accidental host of rickettsiae;
1 The Working Group on Rickettsial Diseases met in Geneva on 28 - 30 October 1981; the members of the Working Group are
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- factors affecting man's biotic environment influence the occurrence of the rickett-
sioses as human health problems;
- the major mode of transmission of Coxiella burnetii (the causal agent of Q fever) to

man differs from that of other rickettsiae, as does its pathophysiology.
These diseases continue to occur in areas where resources for their recognition are

limited, involving, particularly, tropical, subtropical, and temperate climatic zones where
the arthropod vectors are most active.

DISTRIBUTION OF RICKETTSIOSES AND THEIR PUBLIC HEALTH IMPACT

Louse-borne typhus (LBT)

Of all the rickettsioses, LBT is the only disease that may occur as explosive epidemics in
man. The human body louse, Pediculus humanus humanus, the vector of Rickettsia
prowazekii, thrives under socioeconomic conditions where its control is difficult.

Although LBT continues to be a problem, particularly in the highlands of some countries
of Africa and Central and South America, accurate incidence and mortality statistics for
these areas are lacking. Over the last seven years in Africa, the greatest number of cases were
reported in Burundi, Ethiopia, and Rwanda. While the annual number of cases of LBT had
declined in the last two countries, the number in Ethiopia continued to range from 7000 to
17 000 cases per year. These figures are based on clinical suspicion, with little or no labora-
tory confirmation. Although they are unreliable and may represent either under- or over-
reporting, they do serve to indicate that LBT is a major communicable disease in some high-
land areas of Africa that is worthy of better definition and measures for its control. In the
1970s, major epidemics of LBT occurred in Burundi and Rwanda and these were docu-
mented by serology and isolation. There is some evidence that the epidemiology of LBT in
these two countries is changing, in that it has assumed some of the characteristics of an
endemic disease. The situation as regards LBT in other countries of Africa is unknown.

In South America, LBT is primarily a problem of residents in the Andean highlands.
Although the statistics do not reflect the magnitude of the problem in these areas because of
the remoteness of the populations affected and the dearth of laboratory facilities, specific
surveys indicate the likelihood of endemicity of LBT among indigenous populations, this
being reflected in small village outbreaks or household occurrence. Acquisition of anti-
bodies occurs at an early age.

Statistics on the occurrence of LBT elsewhere in the world are almost totally lacking.
LBT occurs in the Himalayas and possibly also in other highland or cold areas of Asia.
Typhus is present in Europe today primarily as Brill-Zinsser disease. In the eastern parts of
the USA, typhus exists as a zoonosis in flying squirrels and is occasionally transmitted to
man.

Murine typhus (MT)

MT has a wide distribution over the world, and its importance as a human disease is prob-
ably grossly underestimated. Serological surveys of human and rat populations in tropical
and subtropical urban centres suggest that this disease occurs much more frequently than is
recognized. Most of the detailed information available on MT is based on specific studies of
this disease in areas such as Burma, Ethiopia, and Kuwait, where laboratory facilities for
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confirmation of diagnosis have been available. Occurrence of this disease is often unrecog-
nized because it occurs sporadically, frequently without distinguishing clinical manifes-
tations. Thus there are not any reasonably accurate statistics on its frequency. Further-
more, the small mammalian hosts and the vectors of Rickettsia typhi may vary from one
locality to another.

Scrub typhus (ST)

The enzootic cycle of Rickettsia tsutsugamushi is now known to extend from northern
Japan and the Primorski Krai region in the far east of the Soviet Union in the north, to nor-
thern Australia in the south, and as far as Afghanistan, Pakistan, and neighbouring areas
of the USSR in the west. Human infections are now known to occur throughout most, but
not all, of this region. There is no reliable evidence for the occurrence of ST infection in
Africa. However, new species of apparently true Loptotrombidium mites, the group which
contains ST vectors in Asia, have recently been collected from eastern Africa.
ST continues to be recognized in its classical clinical form in newcomers to enzootic areas

and in some indigenous people. More important, however, is the fact that recent studies of
acute fevers among the people indigenous to enzootic foci-studies supported by specific
laboratory diagnostic methods-have shown that ST fever may account for a large propor-
tion of the "fevers of unknown origin" and that the clinical manifestations of the disease
may differ from the classical textbook description. Thus, the eschar, rash, and lymphaden-
opathy may be absent and the Proteus OX-K agglutination test may be negative. Mild cases
may occur. Such cases may represent infections in persons who have experienced one or
more previous infection with different R. tsutsugamushi serotypes, among which cross-
immunity is limited. The role of R. tsutsugamushi strains of reduced mouse virulence in
"mild" cases of ST remains to be established. Single disease episodes may be caused by
simultaneous infection with more than one serotype.
The growing recognition that, in persons living in enzootic foci, a large fraction of acute

fevers requiring hospital care may be due to unrecognized ST, suggests that ST may indeed
be a much greater health problem than was previously thought. Further laboratory sup-
ported studies are urgently required in many areas to establish the true magnitude of the
problem.

Tick-borne rickettsioses-spotted fever group (SFG)

Tick-borne rickettsioses are restricted to foci where major man-biting species of ixodid
ticks are suitable vectors and are infected with pathogenic rickettsiae. Sporadic cases of
SFG diseases are the most common pattern of occurrence wherever man is exposed to such
arthropods. Epidemics are not a problem, although sharp outbreaks may occur in exposed
groups.

This group of diseases is clinically distinct, yet all of the characteristic clinical manifes-
tations may be lacking and virulence may vary from focus to focus. Of all the rickettsioses,
Rocky Mountain spotted fever can be the most virulent, and mainly for this reason it is
considered to be the most important rickettsial disease problem in the USA. Clinically
similar, but usually milder, SFG diseases occur focally on all continents where ecological
conditions are suitable for the natural maintenance of SFG rickettsiae. However, there are
no accurate statistics on occurrence of SFG diseases even in countries with highly developed
diagnostic facilities. Since it is not practicable to eliminate the essential elements in the
chains of infection, the SFG diseases will remain an infrequent but ever-present problem
that must be considered in any surveillance programme on the rickettsioses.
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Q fever

This infection is widespread in the world, ranging in severity from subclinical infection to
serious chronic disease. The clinical manifestations differ from those of other rickettsioses.
They are usually not sufficiently distinctive to permit diagnosis on clinical grounds alone,
except under outbreak situations. Hence no statistics are available on the magnitude of
disease occurrence. Diagnosis depends on laboratory evidence of infection, and such infor-
mation is often not available, particularly in developing countries. Acquisition of infection
usually occurs by respiratory inhalation of infectious aerosols from domestic livestock.
Recurrent, subacute, or chronic Q fever has been increasingly recognized in recent years,
thereby emphasizing the need for better definition of this disease problem, particularly
since specific antibiotic therapy is often not satisfactory.

CLINICAL ASPECTS OF RICKETTSIAL DISEASES

Frequently rickettsioses do not conform to the classical clinical description in textbooks.
The pathognomonic signs of eschar and characteristic rash may not occur and arthropod
association may not be apparent. This is particularly true in endemic areas. For example,
second and third attacks of ST may occur, unaccompanied by the typical clinical character-
istics frequently present in primary disease and without a Weil-Felix Proteus OX-K reac-
tion. This may result in failure to recognize the presence of the disease in a population, or to
underestimate its prevalence. Frequently, in areas where rickettsial diseases are endemic,
other pyrexias, often undifferentiated, may be clinically confused with the rickettsioses. In
the case of Rocky Mountain spotted fever, in which the reduction in mortality is so heavily
dependent on early specific chemotherapy, a high sense of awareness of this possibility has
to be instilled in the practising physician. In the case of Coxiella burnetii infection, classical
disease differs from other rickettsioses and simulates atypical pneumonia or influenza. The
occurrence of chronic infections, some with hepatic involvement, and/or endocarditis, are
complications that are being recognized with increasing frequency and should be studied in
endemic areas. Indiscriminate use of antibiotics may hinder recognition of rickettsial
diseases.

LABORATORY DIAGNOSIS

While a variety of serological tests (e.g., complement fixation, microagglutination,
indirect haemagglutination, latex agglutination, etc.) are available for the diagnosis of
rickettsial diseases, most of them have some drawbacks, as regards either specificity, cost,
or difficulty. A previous WHO recommendation to explore the microagglutination test of
Fiset et al.a and the complement-fixation test as general serodiagnostic procedures has not
proved to be a practical solution, though in many instances these tests have some distinct
merits when used in reference laboratories.

Currently, the test that is likely to be practicable under most circumstances is the indirect
fluorescent antibody (IFA) test for both serodiagnosis of acute disease and for sero-
epidemiological purposes. However, this test, as routinely performed, will not reliably
discriminate between LBT and MT, or between the various SFG infections. It, nevertheless,
provides reliable information for identification of rickettsioses, and in well equipped
laboratories, such as the WHO collaborating centres, it can be specific. It offers the advan-
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RICKETTSIOSES

tage that, through the identification of IgM and IgG responses, it is possible to differentiate
between acute current infection and infections in the distant past.
The antigens currently available for the IFA test consist of purified suspensions of killed

rickettsiae preserved with thiomersal and contain 200 itg of dry weight per ml. At present,
these can be prepared for all rickettsiae except R. tsutsugamushi. Experience suggests that
the available antigens for other rickettsiae are stable for long periods at 4 °C and can be
shipped without refrigeration. Collaborating centres can supply moderate quantities of
these antigens. Reference human antisera can also be supplied in modest amounts.

TREATMENT OF RICKETTSIAL DISEASES

Therapy of the rickettsioses is based on the use of specific antibiotics including the tetra-
cyclines and chloramphemiol. In endemic areas, particularly where medical facilities are
limited, doxycycline, a derivative of tetracycline, has certain advantages for treatment of all
rickettsioses because frequency of administration of the drug is markedly reduced and its
action is prolonged. In the case of LBT, and perhaps ST, the disease can be cured by a single
dose of doxycycline- 100- 200 mg for adults, and 50 mg for children in the case of
LBT.
Other rickettsioses, such as MT, Rocky Mountain spotted fever, and perhaps infections

with other SFG diseases and Q fever, require antibiotic therapy over a period of several
days. In such instances, the entire daily requirement can be supplied by 200 mg of doxy-
cycline given in one dose per day.

All of these antibiotics are rickettsiostatic and not rickettsiocidal. The clinical response of
C. burnetii infections (Q fever) to these drugs may not be as dramatic as those of the other
rickettsioses, especially if therapy is instituted after the first few days of disease. Chronic Q
fever infections and endocarditis will require more prolonged therapy, which, in the case of
endocarditis, may be for many months. In such cases, the advantages of valvular replace-
ment over prolonged chemotherapy have not been clearly defined.

In some instances, early chemotherapy may delay the appearance of diagnostic titres of
antibody but does not inhibit antibody responses.

PREVENTION AND CONTROL

Chemoprophylaxis

Chemoprophylaxis is not recommended for routine use in any situation. The simple
administration of one or a few doses of a drug to a contact of a rickettsial infection before
an immunological response has been initiated will only delay the onset of the disease and
will not prevent it. However, chemoprophylaxis may be useful in special situations, where
adherence to a critical time-dose relationship unique for each rickettsiosis can be
assured.

Vaccines

Louse-borne typhus

The use of a vaccine has its place in the control of LBT in areas where the disease is
endemic and, in the face of outbreaks in such areas, represents a practical means of
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attempting control. Although insecticides may be useful for the control of typhus out-
breaks, long-term use in endemic situations for de-lousing has not been effective. In the
face of outbreaks, however, a vaccine could be used in conjunction with insecticides.
The live attenuated vaccine (E strain) has been tried under field conditions. Recent field

trials specifically designed to test for possible side-reactions have revealed a much lower
rate of late reactions than previously described. The efficacy of the live vaccine was deter-
mined in a controlled field trial in Burundi.

In the USSR, a vaccine has been formulated that contains both live rickettsiae (E strain)
and soluble antigen. This vaccine elicits a serological response in over 9597o of vaccinees.
However, it awaits trial under field conditions, and the development of suitable potency
tests. Killed vaccines give limited protection but may modify the disease and reduce
mortality. Further studies are needed as regards the development of both live and killed
vaccines. 4

Spotted fever group

There is no currently identified need for vaccines against the SFG diseases, except for
Rocky Mountain spotted fever. Killed vaccines against this infection are only partially
protective, modifying the disease but failing to protect against disease in a high proportion
of challenged vaccinees.

Scrub typhus

There is growing evidence that an effective ST vaccine might be useful for prophylaxis.
No such vaccine exists at present. The existence of many serotypes complicates the
problem.

Murine typhus

The need for an MT vaccine has not yet been identified, except perhaps for special
groups. However, the emerging evidence of widespread unrecognized MT fever indicates a
possible public health role for a vaccine in the future.
No MT vaccine is currently available. Killed MT vaccines have been prepared in the past,

but their efficacy has not been established. The live attenuated E strain R.prowazekii
vaccine confers only partial and unpredictable protection against MT. Further research is
clearly required.

Q fever
There is a need in some areas for a vaccine to protect against Q fever. Several

experimental vaccines have been developed, some of which are known to protect against
disease. However, reactions occur and have limited use of the vaccines. Attempts have been
made to remove the C. burnetii components responsible for the reactions, and several
purified vaccines are currently under development.

CONTROL OF ARTHROPOD VECTORS AND
SMALL MAMMAL RESERVOIRS OF RICKETTSIOSES

Control of louse vectors of typhus

The control of body-louse vectors of disease is best effected by the application of
insecticidal dusts either to isolated individuals or, where an entire population is at risk, to
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the whole population. Formerly, 10%lo DDT dust and 1 07o lindane (gamma HCH) were the
insecticides of choice; however, owing to widespread resistance to these insecticides in
body-louse populations, it has been necessary to find an alternative, and a 1wo dust of
malathion has been widely used. While resistance to malathion has been reported in body-
louse populations in Burundi, Ethiopia, and possibly Egypt, in other areas of the world this
compound remains effective and can be used wherever DDT/HCH resistance has
appeared. Other insecticides of low mammalian toxicity that have been found to be
effective against body lice are 207o temephos, 5% carbaryl, and 1% propoxur, as well as the
synthetic pyrethroid, permethrin, formulated as a 1 o powder. Experimental work has
been undertaken with other compounds, but for the present those listed above will provide
adequate control.

Control of flea vectors of murine typhus

The main vector of MT is the oriental rat flea, Xenopsylla cheopis; other flea species,
such as the cat flea, have a suspected or presumed role as vectors, but X. cheopis, whose
distribution is global, is without doubt the most important. Control of MT depends on
interrupting transmission from the rodent reservoir to the accidental human host by
control of the rat flea. This can be effected either by dusting in areas of high endemicity
with insecticidal dust placed in the mouths of rodent burrows or on rat runways, or by the
use of bait tubes, the entrances of which are dusted with insecticide.
Owing to the spread of resistance to DDT and HCH in X. cheopis populations, the

organophosphorus insecticides, and to a lesser extent, the carbamates, are now the insecti-
cides of choice. Among the insecticides that have be'en found to be highly effective for the
control of rat fleas are: 20o fenitrothion, 2% pirimiphos-methyl, and 5% carbaryl.
Wherever it is intended to control the vectors and the reservoirs of MT, it should be kept in
mind that flea control must precede rat control, unless, as mentioned above, both are
undertaken at the same time through the use of bait tubes combined with insecticidal
dust.

Control of tick vectors of the spotted fever group of rickettsioses

Where the vectors of this group of diseases are domestic dog ticks, they can be most
efficiently controlled by eliminating tick infestations on the individual animals. This can be
achieved by the use of commercially available insecticidal shampoos, or in some countries,
by the use of collars impregnated with insecticide. However, in Africa and areas of the
USA and the USSR where tick vectors have wild animals as their initial host, control of the
disease must depend upon personal protection, in addition to the control of ticks on dogs.
This can be achieved either by the use of repellants applied to the skin or to clothing, or by
using special protective clothing combined with frequent inspections of the body to remove
ticks. Health education of the public is important to emphasize the need to avoid tick
infestation.

Control of the mite vectors of scrub typhus

Area control of this disease by acaricide treatments, clearing of vegetation, and rodent
control, while effective, must be restricted to limited areas where land is being prepared for
new settlements; elsewhere, personal protection by the use of repellants or repellant-treated
clothing remains effective.
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