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Reemerging Threat of Epidemic Typhus in Algeria
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We report a case of epidemic typhus in a patient from the Batna region of Algeria, who presented with
generalized febrile exanthema. The clinical diagnosis was confirmed by serological cross-adsorption followed
by Western blotting. Our report emphasizes the threat of epidemic typhus in the highlands of Algeria.

CASE REPORT

In early July 2000, a 64-year-old woman came to the De-
partment of Infectious Diseases of the Batna General Hospital
in Batna, Algeria, for evaluation of fever and exanthema. She
was a native Algerian who had always lived in the Batna area,
a mountainous town in eastern Algeria at an elevation of 1,038
m. Symptoms had started 8 days prior to hospitalization with
fever, asthenia, arthralgia, and headache. Four days after the
onset of symptoms she had developed a generalized maculo-
papular skin rash. On admission she had a temperature of
40.2°C, a heart rate of 90 beats per min, a blood pressure of
120/80 mm Hg, and a maculopapulous rash involving the whole
body except the face, palms, and soles, and she complained of
severe asthenia, headache, and arthralgia. No inoculation es-
char was found, nor were body lice found on her clothing. The
clinical examination was otherwise normal. Laboratory find-
ings showed a normal white blood cell count and a hemoglobin
level of 100 g/liter. Liver enzyme levels were not assayed. The
chest radiograph was normal. No antibiotic was administered,
and the patient spontaneously recovered. Apyrexia was ob-
tained on the sixth day of hospitalization. She was released
from the hospital 10 days after admission and was lost to
follow-up. Usual blood cultures remained negative. Serological
tests for Salmonella enterica serovar Typhi, Borrelia recurrentis,
Coxiella burnetii, Bartonella quintana, Francisella tularensis, and
Anaplasma phagocytophilum were negative. For determination
of antibodies to Rickettsia sp., we used as antigens for all
serological tests R. prowazekii strain Breinl (ATCC VR-142),
R. typhi strain Wilmington (ATCC VR-144), and R. conorii
strain Malish (seven, ATCC VR-613). Immunofluorescence
assay (IFA), cross-adsorption, and Western blotting were per-
formed as previously described (7, 8). For Western blotting,
purified R. prowazekii and R. typhi were suspended in sterile
water and their concentrations were adjusted to 2 mg/ml with
a UV spectrophotometer. The diagnosis of epidemic typhus
was established by demonstrating higher titers of antibody to
R. prowazekii (IFA titers: immunoglobulin G [IgG], 1:2,048;
IgM, 1:512) than to other Rickettsia species (R. typhi 1gG titer,
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1:1,024 and IgM titer, 1:256; R. conorii 1gG titer, 1:128 and IgM
titer, 1:64) by IFA. This was confirmed by cross-adsorption
followed by IFA and Western blotting. The latter technique
demonstrated the specificity of antibodies to a high-molecular-
weight antigen of R. prowazekii (Table 1; Fig. 1). No suitable
specimen was available for culture. A nested PCR amplifica-
tion from serum using primers specific for the citrate synthase
(4) gene was attempted as previously described (1, 17) but was
negative.

Epidemic typhus, caused by Rickettsia prowazekii, is a poten-
tially fatal disease that has caused large outbreaks in the past
and continues to threaten populations in various areas of the
world (18, 19, 21). The most important outbreak since World
War II occurred in 1997 in Burundi and involved more than
40,000 patients (18). Epidemic typhus is normally associated
with wars and other crowded, unsanitary conditions such as
those observed during human catastrophes when normal
hygiene is disrupted. Its incidence is highest during colder
months. In addition, a recrudescent and attenuated form of the
disease (Brill-Zinsser disease) may occur up to 40 years post
acute infection and serve as the source of future outbreaks
(20). Although the disease is mainly prevalent in the highland
and colder areas of Africa, Asia, and Central and South Amer-
ica (15, 16, 22), small outbreaks or sporadic cases of epidemic
typhus have been described in industrialized countries (10, 11,
13, 21). R. prowazekii, which is currently on the B list of po-
tential bioterrorism agents maintained by the U.S. Centers for
Disease Control and Prevention, is transmitted to humans by
Pediculus humanus humanus, the human body louse, which is
infected while feeding on the blood of infected patients. Hu-
man infection results from contamination of scratches with the
feces of infected body lice. Clinically, epidemic typhus presents
as a febrile illness with marked headache, myalgia, and a gen-
eralized maculopapular rash. When untreated, it is often le-
thal. Herein, we describe a case of epidemic typhus that oc-
curred in a mountainous region of Algeria in 2000.

We present a serologically confirmed case of epidemic ty-
phus that emphasizes the potential public health problem
posed by this disease in Algeria. The serological reference
method for the diagnosis of typhus is IFA (7). However, cross-
reactions among typhus group rickettsiae are common and
may prevent the identification of the infecting species (5). We
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TABLE 1. Results of serologic testing by IFA following
cross-adsorption performed on our patient’s sample

Titer of antibody to:

Sample treatment R. prowazekii R. typhi

IeG IgM 1gG IgM

None (before adsorption) 1:2,048 1:512  1:1,024 1:256
Adsorption with R. prowazekii antigen 0 0 0 0
Adsorption with R. typhi antigen 1:64 1:16 0 0

have previously demonstrated that a combination of IFA and
Western blotting results has a sensitivity of 83% in differenti-
ating between R. prowazekii and R. typhi infections (8) and that
cross-adsorption is the reference test to identify the causative
agent (8). In the present report, our patient had antibody titers
to R. prowazekii twofold higher than those of antibody to R.
typhi and the cross-adsorption procedure demonstrated a spe-
cific antibody response against R. prowazekii. Specific antibod-
ies were directed against rOmpB, a surface protein antigen
possessing species-specific epitopes (2-4). Therefore, we are
confident that this patient suffered from epidemic typhus.
However, we could not definitely determine whether the pa-
tient suffered from primary or recrudescent (Brill-Zinsser dis-
ease) typhus. Clinically, the patient presented with symptoms
typically seen in both forms of epidemic typhus (12, 15) such as
high-grade fever, headache, arthralgia, and a generalized mac-
ulopapular rash excluding the face, palms, and soles. Several
arguments were in favor of Brill-Zinsser disease, including the
mild evolution within 14 days from onset to recovery and the
absence of body lice on the patient upon examination. How-
ever, we could not eliminate the diagnosis of primary typhus as
detection of lice requires careful examination of the clothes
(19). Because epidemic typhus was not initially considered
among the differential diagnoses, the patient’s clothes were not
specifically searched for body lice and the patient was not
specifically interviewed for a history of louse infestation. In
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FIG. 1. Western immunoblot assay of patient serum before and
after cross-adsorption with R. prowazekii or R. typhi. Lanes: MM, mo-
lecular mass markers; a, c, and e, R. fyphi antigen; b, d, and f,
R. prowazekii antigen; a and b, untreated serum; c¢ and d, serum ad-
sorbed with R. typhi; e and f, serum adsorbed with R. prowazekii.
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addition, the patient did not report any medical history of
either epidemic typhus or a febrile illness consistent with epi-
demic typhus. Regarding serology, Brill-Zinsser disease has
been associated with low or absent titers of IgM antibody to R.
prowazekii (12). However, in 1994, we have observed that ele-
vated IgM antibody titers could also be present in recrudescent
typhus (4). Therefore, we could not clearly discriminate which
form of epidemic typhus the patient suffered from.

Typhus has been epidemic in northern Africa, where the role
of lice as vectors was first described by Nicolle et al. in Tunis
(14). In Algeria, a large typhus outbreak occurred during
World War II (6), and subsequently the disease was endemic
until 1970 (9). After that date, no case was reported in this
country until 1999, when we reported the case of an Algerian
patient who had been diagnosed as having epidemic typhus on
returning from travel to Msila, a town in the highlands of
eastern Algeria (13). In the present report, our patient also
contracted typhus in a mountainous area of eastern Algeria
close to Msila. Therefore, the highlands of eastern Algeria, like
the highlands of central Africa or South America (16, 18), may
be foci of epidemic typhus. As the patient never presented to
the outpatient clinic and was lost to follow-up, we had no
information on the sanitary conditions under which she lived.
We also lack information regarding similar symptoms that may
have been present in contacts of this patient. As this patient
constituted a potential source of an outbreak, another epide-
miological investigation was conducted in March 2004 but the
patient remained untraceable.

Our report highlights the presence of epidemic typhus in the
highlands of eastern Algeria. We suggest that epidemic typhus
should be routinely considered in the differential diagnosis of
febrile exanthemas in inhabitants of or travelers to this area, in
particular in adults living under conditions favorable for con-
tact with body lice.

We thank Patrick Rozmajzl for grammatical review of the manu-
script.
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