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For a long time diseases of an uncertain nature observed in tropical
countries and with a more or less unknown pathology have been given the
general name of climatic fevers. It has been said by Corre 7 that the term
climatic fevers indicates diseases which appear to be due to the exclusive,
or at least predominant, effect of meteorological changes, e.g., in tem-
perature, humidity, atmospheric pressure and electrical phenomena. It
appeared reasonable to attribute these disorders to changes caused by a
new environment in organisms which were not adapted to it, rather than
to endeavour to find out whether these diseases, which have been in par-
ticular observed among Europeans, were already known among the native
populations. Furthermore, many of these febrile complaints showed
common clinical symptoms, so that their classification was particularly
difficult.

Rapid progress in microbiology and in epidemiology combined with a
better knowledge of local pathology has enabled the majority of these
diseases to be classified on the basis not only of clinical symptoms but also
of the specific agents of the disease and the mode of transmission. Thus
new specific diseases are gradually being distinguished and assigned their
real place in the pathology of each area.
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Congolese red fever is an example of this. It was described for the first
time, as a specific disease, as being a fever similar to dengue, with which
it was subsequently identified. However, since 1927 doubts have arisen
regarding this identification ; the remarkable work carried out in both
the French and Belgian Congo on the local outbreaks of this complaint
and its causal agents appear now to indicate that its actual place is in the
rickettsiosis group.

1. Congolese Red Fever and African Dengue

In 1921 Davies & Johnson 9 in Nigeria and Clapier 4 in the Ubangui
region simultaneously reported a disease resembling in general the climatic
fevers but with certain modifications reminiscent of the dengue type.

During a two-year stay in the Ubangui region Clapier 4 collected
records of 22 cases of this complaint among Europeans. These pyrexias,
which were generally mild and always developed favourably, were charac-
terized initially by fever, headache, prostration, stiffness, and by muscular
and articular pains. An eruption, generally fairly marked, followed and
sometimes lymphatic hypertrophy at various parts of the body. The
feverish period lasted from three days to one week according to the gravity
of the case. The disease did not take an epidemic form, but occurred
" in the dry season and during the rainy season in small outbreaks of two
or three cases over a period of a few weeks ". Clapier also observed a
fairly large number of children and some adults among the indigenous
population with fever and a papular eruption which seemed to him to
arise from the same disease, although he was unable to confirm this. He
concluded that in the Ubangui region a fever existed bearing a close clinical
resemblance to mild forms of dengue.

Davies & Johnson 9 reported that between the months of July and
October 1920 they observed, in districts of Northern Nigeria, cases of fever
lasting 12 days and greatly resembling dengue in clinical symptoms. The
chief symptoms were: a continuous fever lasting from 10 to 13 days,
reaching its maximum between the fifth and seventh days and gradually
abating thereafter, intense headache with insomnia and mental depression,
a rubeola-like eruption appearing between the fourth and sixth days of the
disease, and very pronounced asthenia during convalescence. There were
no deaths. The number of cases observed was 18, of whom 15 were Euro-
peans and 3 natives. They occurred in widely separated places and during
the rainy period. Two cases, however, occurred in the same house, and
one of the native patients was a servant who developed the disease 11
days after his master. Davies & Johnson added that similar cases had been
observed to occur sporadically in Nigeria during previous years ; they
assumed that it is a fever of the dengue group, probably transmitted by an
insect which they were unable to name.
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In 1926, Legendre,33 after recalling that dengue had been known for a
very long time on the west coast of Africa, described an epidemic which
he had observed during the previous year at Onagadougou, the capital
of the Haute-Volta, and which he identified definitely as dengue. Thirty
cases were observed, first in June and July, then from October until the
beginning of December, with a lull in August and September. During
this period the disease affected half the Europeans in the town. Relapses

FIG. 1. MAP OF EQUATORIAL AFRICA

were numerous, coming 8 to 35 days after the first attack ; certain patients
even had a second relapse. Although Legendre did not mention in his
article precise observations made on the patients, it would seem that the
symptoms which he reports are very largely the same as those indicated
by Clapier.4 He also drew attention to the fact that this variety of dengue
is far from being a mild disease and that it is considerably more severe
and protracted than oriental dengue. He concluded that for 30 years
dengue had not been recognized as such in western and central Africa,
and that the natives constituted the reservoir of virus. In his view, it would
be very difficult to detect the disease in negroes, since the symptoms would
be less severe and the eruption very transient.

In confirmation of the opinion of Legendre,33 Suldey 51 reported the
observation at Bamako in the French Sudan, first in 1923, then in 1924
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and 1925, of cases of an eruptive disease which until then had been confused
with measles or-more particularly-with rubella, and which he identified,
under the name of " Sudanese dengue ", with the disease described by
Legendre. Suldey did not indicate the number of cases observed. He
merely related that he had found a certain number among Europeans,
Syrians and some half-breed children, but that no certain identification
could be made among the natives. The disease made its appearance during
the summer-autumnal period, from October to the end of December,
with a feverish period lasting from three to eight days. The clinical forms
seen ranged from " ambulatory apyretic to prostrating febrile forms ".
Generally, the onset was sudden, with profound asthenia and nausea.
Suldey even reports a " lethargic " case where the patient was in a semi-
coma. Enanthema usually appeared two to three days after the onset of
the feverish state and disappeared at the end of three or four days. Grave
complications or deaths were never caused by this " Sudanese dengue ".

It should also be mentioned that Schmourlo,50 who assisted Suldey
at Bamako, observed 16 cases of a benign form of the same disease among
natives and 8 cases among Europeans in the San region of the French
Sudan. These cases occurred between July and October and always showed
the same symptoms. Schmourlo stressed, however, the " prostration "
and " mental lethargy " of the patients and their asthenia during conva-
lescence.

In reply to the papers of Legendre 33 and Suldey,51 Lefrou 22 published
a study on " pseudo-dengue or Congolese red fever " in October 1927.
He, too, had observed about 20 cases in the Middle Congo, first in the
Pointe Noire region, then in the Mayombe. Of this number, one case
only occurred among the natives. Lefrou, in his study, pointed out that
it was very difficult on purely clinical grounds to identify this complaint
with dengue, since according to all authorities dengue is a disease which
may take very many forms. He also noted the characteristic and permanent
elements of this African disease: stiffness, exanthema, but not, as with
dengue, musculo-articular pains. Finally, he very rightly pointed out that
massive epidemicity was practically the rule in dengue, while the African
disease usually occurred in an endemic form. Lefrou accordingly
rejected its identification with dengue and proposed the name of
" Congolese red fever ", the old term used by Saint Vel & Rufz (cited
by Corre 7).

" The name Congolese red fever ", he says, " has the advantage of having no pre-
conceived implications as to either the nature or the particular etiology of the complaint,
while being sufficiently specific for the appearance of the disease in any particular area
not to be missed. Future research and discovery will make it possible to determine its
relation to dengue or to some other specific disease. It is above all essential that doctors
in Africa should have their attention drawn to eruptive tropical fevers... "
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In 1931, Pieraerts 43 observed a series of cases of red fever at Leopold-
ville in the Belgian Congo but was unable to give any opinion as to whether
this disease was identical with dengue. In his opinion the two diseases
resembled one another in their clinical symptoms, but the epidemiological
factors governing their development were not the same ; furthermore, it
had not been proved that Aedes aegypti played any part in the transmission
of red fever.

Finally, in the course of studies carried out in 1935 by the Rockefeller
Foundation mission in French Equatorial Africa, with the object of per-
fecting the yellow-fever immunity test, a distinct disproportion was observed
between the considerable number of positive tests obtained and the clinical
signs of yellow fever. This gave rise to the question of whether certain
badly classified febrile complaints were not capable of giving a positive
protection test. Grall,'6 who had wide experience of the country and had
observed outbreaks of red fever (" bakandjia " in Banda dialect) in the
Ubangui-Chari area in 1929, was appointed to carry out an investigation
on this subject. The results were negative. Boye 3 then pointed out that
red fever and its connexion with dengue had been widely discussed for
several years, but that the problem had never been solved.

Thus up to 1935 no progress had been made towards finding a solution.
The clinical factors observed had not made it possible to assign Congolese
red fever to its true position among Central African diseases. Further
advances made in the laboratory, together with the gradually increasing
knowledge of rickettsial diseases, were completely to alter the whole aspect
of the question.

2. Congolese Red Fever and the Rickettsioses

Studies carried out in the Belgian Congo between 1935 and 1947, notably
by Neujean,38 by Jadin 17 at Coquilhatville, and by Jadin & D'Hooghe 19
at Usumbura (Ruanda-Urundi), made it possible, first, to demonstrate
the existence in this region of murine and classical typhus among both
the European and the native populations, and subsequently to relate
Congolese red fever to these two forms of typhus.

2.1 Presence of classical and murine typhus in the Belgian Congo

Exanthematic typhus is endemic in the Ruanda-Urundi area, where
it has given rise to serious epidemics, but on the whole it has not greatly
affected the Belgian Congo. In 1939 an outbreak of benign typhus was
observed at Maniema with a positive Weil-Felix reaction to Proteus OX19.
Typhus of a relatively benign type was also detected at Coquilhatville
in 1940, at Elisabethville and Costermansville in 1943, and at Kasai in 1944.
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During this latter year 18 cases occurred among Europeans, all non-fatal,
and 45 among the natives, with three deaths. Typhus cases occurred also
at Leopoldville during the same year. In 1945, three cases developed among
the European population of Costermansville and 373 cases of murine
typhus among the natives, five being fatal. In 1946, 49 cases, all non-fatal,
were observed among Europeans and 426 cases, with two deaths, among
the natives.10

Neujean 38 studied an epidemic outbreak of a febrile exanthematic
complaint which spread rapidly over the whole of Ruanda-Urundi between
November 1939 and January 1940. Although cases of typhoid fever occurred
at the same time, the occurrence of positive Weil-Felix reactions suggested
that the outbreak was a typhus epidemic involving a large number of
cases, generally of a very benign nature and frequently even unsuspected.
By inoculating guinea-pigs with patients' blood, proving the presence
of rickettsiae in lice taken from the patients, and inoculating the brains
of trapped rats, Neujean showed that the disease was definitely a rickett-
siosis. Although the isolation of the rickettsiae by the injection of lice
into guinea-pigs and the absence of orchitis in animals inoculated with
this louse rickettsia point to the classical type, the author believed that it
was the murine type that was involved. His opinion was based on the
isolation of several strains of rickettsia from the rat, the short period of
incubation, the low virulence of the rickettsia and its rapid weakening
in the course of successive passages through animals, as well as on the
number of such passages remaining unsuspected. Furthermore, this view
appeared to him to be confirmed by clinical observations, e.g., the
pronounced mildness of the disease, the manner of its diffusion often in an
unsuspected form, the usually fairly low titres in the Weil-Felix test, as
well as the short period during which the patients' blood reacted positively
to this test. These conclusions may be questioned. Although the identi-
fication of the causal agent may be regarded with reserve, the fact remains
that the occurrence of epidemics of exanthematic typhus, be it classical
or murine, has been definitely confirmed among the European and native
populations of Central Africa.

Jadin 17 demonstrated the presence of rickettsiae of the murine type
in 3 cases, when he examined the brains of rats captured in the town and
port of Coquilhatville.

2.2 Congolese redfever and murine typhus
At the same time as Neujean 38 was studying the epidemic outbreak

in the Ruanda-Urundi area, Jadin 17 was following up cases of Congolese
red fever at Coquilhatville, with the aim of detecting the causal agent of
the disease. He very rightly considered that Congolese red fever could be
considered a well-defined, specific disease only if it were possible to isolate
and identify the etiological agent involved.
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Jadin was thus able to follow up in 1940 and 1941 20 cases diagnosed
as Congolese red fever. These cases were apparently independent of one
another, occurring over a period of 17 months, and did not constitute a
true epidemic. They were evidence of an endemic which resulted in out-
breaks almost every year among the Europeans and natives. However, a
married couple was attacked almost at the same time, two girls who were
playfellows contracted the disease within a few days of one another, and
10 cases among bearers and in the military camp were observed over a
period of two months. Apart from these known cases there were doubtless
many which were less well marked and undiagnosed.

The patients showed the following clinical symptoms
(1) high temperature, remaining above 102.20 F. (390 C.) for more than

six days in severe cases but decreasing towards the fifth day in an average
case;

(2) very marked nervous symptoms: violent headache followed by a
state of " intense mental and neuro-muscular asthenia " and, in severe
case, by agitation, delirium and fibrillary trembling of the muscles;

(3) an eruption of a rather variable nature, which usually occurred
between the fourth and seventh day, in the form of pink lenticular spots
appearing on the sides but sometimes becoming general and reaching even
the palms of the hands and soles of the feet;

(4) hypertrophy of certain lymphatic glands. This, however, did not
always appear and, in the opinion of the author, seemed to be generally
related to the point at which inoculation occurred.

Other features of the disease were that convalescence was long and
trying, the patients remaining asthenic and frequently sub-febrile ; further-
more, complications normally associated with exanthematic typhus,
notably phlebitis, were observed.

The results of laboratory research were quite clear : in 18 out of the
19 cases studied, intraperitoneal inoculation of mice with blood from the
patients led to the isolation of a murine-typhus rickettsia which immunized
against the Casablanca strain of murine rickettsia. Jadin had the identity
of this rickettsia with South African strains of murine-typhus rickettsia
confirmed by D. Ordman of the South African Institute for Medical
Research, Johannesburg.

In these patients the Weil-Felix reaction rarely gave a high figure.
The results were, moreover, variable, even in severe cases. The OXK
strain was, in fact, the one most frequently agglutinated (9 out of 14 cases).

This evidence led Jadin to the conclusion that Congolese red fever is
a murine exanthematic typhus whose etiological agent is Rickettsia prowa-
zekii var. mooseri. However, in spite of the cross-immunity observed be-
tween Congolese red fever and murine typhus, he felt that the presence of
anti-OXK agglutinins, the clinical aspect, lymphatic hypertrophy and the
inconstant nature of the exanthema gave the disease a specific character of

8
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its own, so that the designation "Congolese red fever " should be retained,
as the disease observed appears to be a well-defined clinical entity.

2.3 Congolese redfever and classical typhus
After Jadin,'8 with the aid of Pieraerts, had confirmed the presence of

murine rickettsiae in two patients suffering from Congolese red fever at
Costermansville in 1944 and 1945, Jadin& D'Hooghe 19 observed numerous
cases of the same disease in 1945 and 1946 at Usumbura in Ruanda-Urundi.
From the laboratory examinations it seemed to them that these cases were
comparable to classical typhus, since the isolated rickettsia affected guinea-
pigs like a classical rickettsia and neither rats nor mice developed any
apparent symptoms on inoculation. These authors added that, on the
epidemiological side, it should be noted that epidemics of classical typhus
occurred in this area from 1934 to 1945, and that the presence of permanent
foci in the mountainous region near Usumbura might explain the sporadic
cases observed among the urban population. Jadin & D'Hooghe concluded
that 2 of the 7 cases of exanthematic typhus studied at Usumbura were
classical typhus, although they showed the symptoms of Congolese red
fever. Their conclusion was that Congolese red fever may therefore also
be identified with classical typhus.

2.4 Congolese red fever: a specific rickettsiosis
In an important and still unpublished article, Pellissier & Trinquier,42

of the Institut Pasteur, Brazzaville, have made a fresh approach to the
problem, to which they suggest a new solution.

They recall that as far back as 1942 Moustardier,37 in reporting cases
of an eruptive fever, observed among Europeans, presenting symptoms
typical of Congolese red fever, described the presence of an ulcer at the
site of the bite in almost all the cases. The existence of an exanthematic
fever, with an ulcer at the site of the bite and adenopathy, had already been
noted in the Belgian Congo by Van Slype56 and in French Equatorial Africa
by Saleun & Palinacci48 who had concluded that it was boutonneuse fever.

During the years 1944 and 1945, Moreau & Laurent (cited by Pellissier
& Trinquier42) had observed a number of cases at Brazzaville, almost all
showing the ulcer at the site of the bite, but were unable to isolate the virus.
At that time Trinquier & Ceccaldi (cited by Pellissier & Trinquier 42)
considered, without being able to verify the point, that the disease was
transmitted by a tick, the dog probably acting as the reservoir of virus.

As a result of experiments carried out in 1947 and 1948, Pellissier
& Trinquier 42 isolated the organism and showed that the dog actually
is the reservoir, the vector being the dog-tick (Rhipicephalus sanguineus).

These authors were able to follow up 26 cases, two of which were
experimental, of this so-called Congolese red fever. Clinically, the disease
always presented the same picture: violent headache, stiffness and con-

264



THE RICKETTSIOSES IN EQUATORIAL AFRICA

gested face in the initial stages; about the fourth day, appearance of a
pustuliform eruption which might extend to the palms of the hands and
soles of the feet ; in most cases an ulcer at the site of bite was noted, its
site being variable, but mainly in the hairy, warm and moist parts of the
body (in 8 cases on the scrotum, in 3 cases in the inguinal region and in
3 others in the axillae) ; multiple adenopathy was also frequently observed
but did not appear to have any direct connexion with the ulcer. The attack
runs its course in from 8 to 15 days and is usually followed by marked
asthenia. The disease is usually mild, but may occur in all forms, from
serious to unsuspected with neither eruption nor fever. The Weil-Felix
reaction is generally slightly positive with the OXL, OXK and OX19
strains.

From the epidemiological point of view the disease is seasonal, being
observed only during the rainy period from November to June. The
number of cases is in direct proportion to the suitability of the climatic
conditions for the development of the vector. The endemic takes the form
of isolated cases, usually without any connecting link, although cases
occurring in the same family have been observed.

The disease is transmitted by the bite of the dog-tick (Rhipicephalus
sanguineus), the dog acting as the reservoir of virus, although in almost
all cases the animal itself does not appear to be affected. However, the
authors consider that in certain cases infection may be produced " by a
haematophagous insect, such as the mosquito, playing the part of a me-
chanical carrier of rickettsiae ". Immunity to the disease does not exist,
persons of all ages and races, and of both sexes, being susceptible.

Experimental studies made by Pellissier & Trinquier 42 show that guinea-
pigs and monkeys can be inoculated with the rickettsiae, which the authors
had isolated 6 times out of 7 in man and twice out of 5 times in the dog.
Rickettsiae can be shown to be present in vaginal and peritoneal smears
from the guinea-pig. Cross-immunity and agglutination tests with the
different rickettsiae allow a clear distinction to be made between the rickett-
sia of Congolese red fever and the causal agents of murine typhus, of
boutonneuse fever and of the canine rickettsiosis of French Equatorial
Africa. The authors concluded, therefore, that Congolese red fever is
a clearly distinguishable autonomous disease in the rickettsiosis group,
and that it occupies an intermediate place between boutonneuse fever and
South African tick-bite fever.

3. What is Congolese Red Fever ?

Thus, for nearly thirty years, Congolese red fever has not only aroused
the interest of clinicians and epidemiologists but has also given rise to
very intensive studies by specialists. Although these researches have been
directed along different paths, reaching conclusions which do not appear
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to agree with one another, none the less all this work is of value, for it
has thrown increasing light on the question. Starting from a disease of
indeterminate origin presenting a poorly defined clinical picture, charac-
terized in a general way by fever and exanthema, the research workers
have proved the existence of a quite distinct disease fitting into a known
pathological system.

It is conceivable that Legendre 33 was right in considering as dengue
the disease he encountered-a disease of a manifestly epidemic type, affecting
half of the European population of a station-of short duration, charac-
terized by severe pains, and very frequently followed by relapses and re-
infections. The cases noted by Clapier,4 Davies & Johnson 9 and Lefrou,22
however, appear to be quite distinct from classical dengue and to have a
different origin.

It appears from the work of the Belgian school in the Congo that
generally mild forms of typhus, both murine and classical, observed among
Europeans, have been grouped under the heading " Congolese red fever ".
It is, moreover, noteworthy that, even from the clinical viewpoint, the
descriptions given by these authors are quite typical of classical or murine
typhus. One experimental case described by Jadin 17 is particularly signifi-
cant: incubation period of 14 days, headache and giddiness, then torpor
and delirium, fibrillary trembling, dry red tongue, temperature rising
rapidly to 1040 F. (400 C.) and remaining there for 8 days, gradual abate-
ment of the fever, reaching normal on the sixteenth day, sub-febrile con-
valescence with profound asthenia. This clinical picture, which could
apply equally well to classical or murine typhus, is far from resembling
the description of his patients given by Legendre.33

Finally, the work of the Institut Pasteur at Brazzaville clearly demon-
strates the existence in the Congo basin of an exanthematic fever apparently
presenting all the characteristics of boutonneuse fever: the same clinic al
picture, similar causal agent, the same reservoir of virus and the same
vector. The clinical differentiation indicated by the authors and based
on the existence, which is by no means invariable, of multiple adenitis, is
far from being absolute. As regards the absence of cross-immunity with
the Tunisian strain of boutonneuse fever, this observation is certainly
not without value but needs to be confirmed by a larger number of experi-
ments, as well as by a test with the Moroccan boutonneuse rickettsia.
Whatever the results of these tests may be, however, it will henceforth be
impossible to deny the relative frequency in French Equatorial Africa of
a tick-borne typhus transmitted by Rhipicephalus sanguineus and of which
the reservoir of virus is the dog.
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4. Problem of Correct Nomenclature

All authors are agreed that only the determination of the causal agent
can permit a correct diagnosis to be established ; but, after having detected
this agent and determined the clinical and epidemiological nature of the
disease, every worker still wishes to retain the old name of " Congolese
red fever" for the disease which he has studied.

In his study entitled " Congolese red fever is murine typhus ", Jadin 17
concluded that the designation of Congolese red fever should be retained.
The presence of anti-OXK agglutinins, the clinical aspect -notably the
lymphatic hypertrophy - the variableness of the exanthema are all, according
to him, characteristic of this murine typhus. In reality, his own observations
show that the Weil-Felix reaction does not reach a high figure ; moreover,
it is variable in its results: out of 14 cases examined it was five times negative
to Proteus OXK. The clinical picture described corresponds to that of
normal murine typhus. Lymphatic hypertrophy is present in only half the
patients ; it also seems to be very slight in certain cases. As regards the
variable nature of the eruption, this has no special significance and occurs
in all foci of murine typhus. Consequently it does not seem necessary to
retain the name of Congolese red fever for this murine typhus. Further-
more, Jadin implicitly rejects the use of this term for designating a special
type of murine typhus, since he shows in his second article that red fever
may also be classical typhus.

Pellissier & Trinquier,42 for their part, advocate the use of the term
"Congolese red fever " exclusively for the exanthematic tick-borne fever
of which they give a perfect description. They base their views essentially
on the fact that, as they found no cross-immunity between the rickettsia
of boutonneuse fever and the rickettsia which they isolated, it is clear
that an autonomous disease is involved, which should retain its old name.
Actually they have shown that what is involved is a tick-borne rickettsiosis
which should be included, like boutonneuse fever, in the category of
exanthematous fevers or tick-borne typhus. If subsequent research confirms
the clear differentiation from boutonneuse fever they could call the disease
"Congolese tick-borne typhus ", but to retain the old expression " Congo-
lese red fever" would only prolong a confusion which clinicians and
epidemiologists have every interest in avoiding. It seems that the time
has come-the time to which Lefrou 22 looked forward-to give their true
nosological place to the various disorders collected together under this
name, and to suppress the term " Congolese red fever " which has been
only provisional.
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5. Uniform Pattern of Human Rickettsioses
throughout the African Continent

The results of recent work have another and more general interest.
The pathology of North Africa, which, for material reasons, it has

been possible to clarify rapidly, now shows that in practice the human
rickettsioses are found there in three different forms, namely: classical,
or louse-borne, typhus; murine, or flea-borne, typhus; and boutonneuse
fever, or tick-borne typhus.

In South Africa the general nature of the human rickettsioses is on the
whole the same. Louse-borne typhus presents a clinical and epidemio-
logical picture very similar to that observed in the northern part of the
continent. There is a permanent endemic, with severe epidemic outbreaks,
particularly among natives in rural areas when the general conditions of
life become precarious. Flea-borne typhus is endemic only, and generally
retains the mild nature which characterizes it in North Africa. Tick-borne
typhus is the least severe form of typhus in South Africa ; the vectors
there are different from those in North Africa but the disease appears to
affect only the European element in both cases. This, however, may be in
appearance only.

Although both North and South Africa thus show an almost absolute
parallelism with regard to human rickettsioses, Central Africa, on the
contrary, presents a situation which is apparently much more confused.
More precise views on these questions have only gradually become possible
as a result of studies by experts. The area of louse- and flea-borne typhus
has gradually extended there; tick-borne typhus has been reported from
Kenya, Rhodesia and Sierra Leone. French and Belgian work in the
Congo has happily contributed to giving a clearer picture of the situation
which no doubt will become still better defined in the future. The patho-
logical patterns of North Africa and South Africa can now be linked up
and the unity of the African continent, at least as far as the human rickett-
sioses are concerned, can be seen.

There is still, however, a large field for research, and the study of
exanthematous fevers in Central Africa may perhaps throw new light on
the question. The group affinity which exists between Rocky Mountain
spotted fever and boutonneuse fever enables a connexion to be established
between these two diseases, although perhaps a remote one. On the other
hand, there is no relation between South African tick-bite fever and Rocky
Mountain spotted fever. Lepine 36 suggests that if a connexion does exist
between tick-bite fever and other exanthematous fevers, it is probably
with the Asiatic tsutsugamushi group, to which it has a certain clinical
resemblance. It would be interesting if, as a result of new studies, the
precise relation of Central African tick-borne typhus to the American and
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Asiatic groups could be determined, and if an attempt could be made
t o draw deductions of a general epidemiological nature therefrom.

6. Summary and Conclusions

1. Various authors have described, under the name of " Congolese
red fever ", a relatively mild complaint present in endemic form in Central
Africa, particularly among Europeans, its essential characteristics being
fever and a rubeola-like exanthema.

2. At first this disease was linked with dengue and has even been
identified with it by different authors. Recent research has shown that
cases of murine or classical typhus in the Belgian Congo have been classified
as " Congolese red fever ". The work of the Institut Pasteur, Brazzaville,
has, however, demonstrated the occurrence in man of a tick-borne typhus,
which has also been called " Congolese red fever ", and of which the dog is
the reservoir of virus and Rhipicephalus sanguineus the vector.

3. The term " Congolese red fever" does not, therefore, designate any
specific disease; it covers various disorders which should be separated from
one another and linked up with their causal agent. Thus the designation
"Congolese red fever " leads to confusion and should no longer be used.

4. The uniform pattern throughout the African continent, as far as the
human rickettsioses are concerned, is demonstrated by the proved existence
in Central Africa of the three types of typhus, classical, murine and tick-
borne, which have already been studied in North and South Africa.

5. It would be interesting to continue the study of the rickettsiae thus
isolated in order to determine their connexion with rickettsiae already
known and to find their exact place in the group of exanthematous fevers.
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