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Abstract

Mediterranean Spotted Fever (MSF) is an ancient anthropozoonosis of bacterial origin, in which the cause is Rickettsia conorii in which
the vector of transmission to humans is the brown dog tick by bite. It is a seasonal disease raging in an endemic state in the Mediterranean
region, including our region of Mostaganem (Western Algeria). It was a retrospective study based on the records of hospitalized patients
at the infectious diseases department in Mostaganem, recording 36 cases of MSF, from 2023 to 2024. The majority of patients were male
and had been in contact with dogs, both domestic and wild. In addition, the majority had a history of diabetes or hypertension and had
taken antibiotics before hospitalization. Complications were, therefore, described in 12 of the 36 patients and were mainly nephrological,
articular, cardiac, etc. The Direct Current (DC) of our patients was based on Raoult’s diagnostic criteria given the endemic zone, because
of the non-availability of serology, or the polymerase chain reaction (PCR) test. Although It remains a benign disease, it can be responsible
for serious complications, whether reversible or not. It must be systematically evoked in the face of febrile eruptions during hot seasons in
countries around the Mediterranean, including ours.
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1. Introduction

Mediterranean Spotted Fever (MSF) is an anthropozoonosis. It is the most common and frequent vector disease described, known as
Mediterranean spotted fever. It is a bacterial infection caused by Rickettsia conorii, a small intracellular bacterium (considered to be a virus
due to its size and mode of division by fission), transmitted to humans by the bite of the brown dog tick Rhipicephalus sanguineus, the
vector and a reservoir of the disease[1]. It is the most common rickettsia endemic disease in the Mediterranean region (southern Europe
and north Africa)[2], including Algeria, yet its exact incidence is not known due to the lack of reporting of this disease (often due to
ignorance)[3]. It is a seasonal disease, occurring mainly in the hot, humid season. This season extended due to global warming and poor
rainfall[4]. It is not contagious between humans and requires no isolation measures. It is one of the infectious endothelitis[S] due to antigen-
antibody deposition at different endothelial sites (renal, cardiac, nervous, articular, ocular, hepatic, and others), leading to platelet abnor-
malities ranging from benign to true disseminated intravenous coagulation (DIC); which explains the clinical manifestations[6].

It is a condition with a reputation for being falsely benign, in fact, it can develop favorably even spontaneously, but complications are
frequent (6-7%) and can be fatal (fatality 2-5%) if they are not treated quickly[7]. The clinical display, along with a robust epidemiological
context, frequently indicates the disease, characterized by fever, a generalized maculopapular rash excluding the face, and a 'prickly’ inoc-
ulation lesion on the exposed areas of the body. The complications remain a high probability, with the necessity of hospitalization being a
common outcome. The management of these complications often presents a significant challenge, necessitating the contribution of multiple
specialties. These complications may be classified into various categories, including, but not limited to, myocardial, encephalitic, nephro-
logical, hematological, articular, ocular, or any other relevant categorization [8], [9].

Biological tests often show hyperleukocytosis with inflammatory syndrome, moderate thrombocytopenia with high DC, and discrete cy-
tolysis syndrome. Microbiological, serological, or PCR confirmation is not common as bacterial culture is hard due to the intracellular
nature of the bacteria[10] and is still not useful for initiating rickettsia-specific treatment with doxycycline 200 mg/d for all forms of the
disease. Early initiation of treatment is crucial for the proper course of the disease since it should be noted that the use of non-rickettsia
antibiotics, such as lactam antibiotics, may be a risk factor for complications [11]. Mortality is considered to be rare, but possible in the
case of MSF [12].

MSF prophylaxis is crucial in certain specific situations (profession, hiking); although not 100% effective [13], it primarily consists of
avoiding contact with the brown dog tick and its bite. Contact acaricides, wearing long clothing, and treatment of dog ticks are necessary
steps for prevention [14]. This study's objective is to determine the pathology's frequency in the Mostaganem region of western Algeria,
the frequency of complications' transitions, and their types.
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2. Methodology

1) Study Concept
This is a retrospective descriptive study of patient profiles that were hospitalized at the infectious illnesses department in Mostaganem,
Algeria. The study duration is two years, from May 2022 to October 2024.

2) Study Population
The study was carried out at the Mostaganem University Hospital on patients over 15 years old. These patients were hospitalized within
the Infectious Disease Department for the management of an eruptive acute fever, regardless of the complications, as the Raoult's epidemic
and biological diagnostic criteria puts it. The serological diagnosis was not realized for all patients. Also, patients with a benign form of
the disease were hospitalized to monitor the occurrence of a possible late complication.

3) The Inclusion Criteria
This study included 36 patients over 15 years old visiting for a consultation or oriented by another specialty doctor for an eruptive fever,
who met the Raoult diagnostic criteria of the MSF, regardless of sex. In addition, this investigation included the patients who started an
external antibiotic treatment and pursued their clinical diagnosis at our level.

4) The Progress of the Study
The data collection was carried out using the medical profiles of hospitalized patients in the University Hospital Center (UHC) of Mosta-
ganem (Algeria) at the Infectious Diseases Department. These records were carefully realized by the creation of a questionnaire that in-
cluded various diagnostic criteria from an epidemiological, clinical, and biological perspective.

5) Data Analysis
Data entry, treatment, and analysis were performed by SPSS software: version 23 and MS Excel. The software dealt with statistical analysis,
comparing data to inclusion, and correlations between variables. The data were collected over two years, 2022 to 2024. These data included
age, sex, occupation, history, the notion of contact with dogs, the concept of consultations before hospitalization, the clinical state to
admission, the initial biological assessment, signs of admission complication, the appearance of late complications, antibiotic treatment,
duration of hospitalization, having an appeal to other specialties for their medical care.

3. Results

The study included 36 patients with MSF pathology. The epidemiological presentation was that male sex accounted for 75% of cases. The
social status was predominantly unemployed (n = 15), farmer (n = 13), a housewife (n = 3), an employee (n = 3), and a student (n = 2). The
average age of patients was 38.3 years old, with extremes of 17 and 78 years old; 64.7% reported contact with dogs, whether domestic or
wild (n = 8). The rural origin of the patients was found in 28 cases.

The patients' histories were mainly represented by diabetes (n = 9), in which 4 were inaugural, as well as high blood pressure with or
without other anomalies (n = 14); 11 patients were without particular history. The occurrence of the MSF was predominant in June and
August (27.78% each). The distribution is shown in graph N ° 1. Clinically: the fever was constant with variability, it exceeded 38.7 © in
72.2% of cases (n = 26). The eruption was generalized maculopapular in 63.9%; Table 1 shows the others. The inoculation eschar (black
spot) was present in the majority of the cases in which 80%. It was double in 3 patients, the location of the latter is shown in Table 2. The
adenopathy was present in 30% of cases. They were mostly satellites with inoculation chancre. The chancre was replaced by unilateral
conjunctivitis in 3 patients. The complications were observed in 33.3% of cases, as illustrated in Graph 2. 20 patients took antibiotics before
their hospitalization, 8 of them had developed complications.

Table 1: Type of eruption

Eruption Frequency Percentage
Maculopapular 23 63,9
Purpuric 4 11,1
Atypical 5 13,9
Attenuated 4 11,1

Table 2: Location of inoculation chancre

Eschar Frequency Percentage
Axillary 11 30,6
Inguinal 6 16,7

Ear or scalp 3 83
Exposed areas of the body 9 25,0

Not found 7 19,4

Complications occurrence was initial at the same time as hospitalization in 6 patients (16,6% of cases). It was a neurological involvement
in two cases (convulsion, pure liquid meningitis), nephrological in one case, hematological in one case, and one liver case. The rest of the
complications were undertaken during the hospitalization thanks to an ECG discovering myocarditis, two aseptic joint damages of the knee,
and anuria. A resuscitation transfer was necessary before the neurological complication in which 2 out of 4 patients benefited from several
dialysis sessions before retrieving their renal function entirely. No deaths have been explored in our series of studies.

On the biological level, the totality of the patients had neutrophilic polynucleotide hyperleukocytosis, half of the cases either (n = 18) had
thrombocytopenia m<110000 elements/mm3, of which four patients required a transfusion of one / or more cups (<250000 elements/mm3).
Cytolysis syndrome was discovered in 73% of patients. It was most often discreet and did not exceed the double of the standard rate. One
hypoalbuminemia and one collapsed TP at 45% were considered hepatic involvement. In this study, no specific serology has been carried
out (not available) or PCR (cost and time).

Treatment was based on doxycycline 200 mg/day in 30 patients. The six other patients received a Ciprofloxacin 400 or 800 mg / j based
on the clearance of creatinine. The switch to ciprofloxacin was justified by the impossibility of swallowing and non-availability of injectable
cyclins. Corticosteroid therapy was used in 29% of cases and was essentially second-line, based on prednisolone 1 mg/kg/day for 3 to 5
days, used mainly in myocardial, encephalic, and aseptic articular.
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Photo. 2: Purpuric Eruption.
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Photo. 3: Tick on A Patient.

Photo. 4: Complicated Double Canker.

4. Discussion

MSEF is an old bacterial disease described as an epidemic with a Mediterranean circumference at a prevalence of 12 to 20% [15]. The
authors are unanimous on the age of occurrence and the epidemiological modalities. Although it evolves in a dozen days, complications
can occur and are a crucial challenge. It would be responsible for severe visceral forms in 10 to 20% of cases [16]. our study reports more
or less the same figure with 16,6% of all that complicates.

Kidney damages were the most common complications in our investigation, which aligns with several publications (the case of Ibrahim
Mountassers D et al. and Skhiri et al) [17]. The authors diverge on the mechanism of occurrence of the latter. The reversible aspect in our
series means that the damage was more apparent at the level of the function rather than the lesion. Consequently, a late diagnosis can
expose the transition to irreversible tubular necrosis. Mortality in this situation increases considerably to 32.3% (Portugal) [2].
Neurological damages are variable and can range from simple confusion to a distinct encephalic case and even to meningoencephalitis.
Pure meningitis is the most frequently described. Brain vascular damage, Guillain- Barré syndrome, myelitis, or others are also possible
probabilities [18]. This study revealed that both brain damages presented meningeal participation, which aligns with the literature.

Table 3: Description of Neurological Damage in the Literature [19 - 22]

Study Year Types of neurological complications Detection methods Confirmation
Hammami Lymphocytic meningitis (87.1%), meningoenceph- Lumbar puncture showing . .
etal. 2021 alitis (12.9%), lymphocytic pleocytosis. Rietossleonine ey
Boulahri et Ischemic cerebrovascular accident (cerebral infarc-  Cerebral angio-MRI showing

2017 . S . Dc Score
al tion), deep left sylvian infarction.
Hsaini et 2017 Meplngoencel?halltls, peripheral facial paralysis, el e Serolggy conﬁrmmg Rickettsia
al. Guillain-Barré syndrome, conorii infection.

S o .. o . ) . )

Smaoui ot Menmg{tls (5? %), encepl}ahtlos (25 @), meningoen Luml?ar puncture with pleq st five serdlesy B Rakaisn

2014 cephalitis (15%), cerebritis (5%), facial paralysis cytosis and standard chemis- . azo .
al. (5%) 7 conorii in 35% of patients.
Berrich et 2006- Meningoencephalitis, cerebellar ataxia, Miller- Image :}:rizke:)tlsI;Z:;nghjzgc;:‘;;zﬁ)bgy
al. 2017 Fisher syndrome gery POty

(PCR)

Joint damages make the clinical diagnosis of this pathology very particular. They vary from a simple initial symptom resulting in diffuse
and intense arthralgia to going beyond this description to mimic a real complication, to be often simulated with other rheumatic or abuses,
thus, complicating diagnosis and treatment (Sargsyan et al.) [23]. This detailed limit requires a good understanding of the pathophysiology
of the MSF in the area of bacterial invasion of the articular synovial or a strong local inflammatory response to this process inducing the
deposit of immune complexes antigen-antibody, explaining the pain and joint swelling at different levels. It remains to be said that these
disorders are quite common in elderly subjects with a predisposition to joint damage [24]. It was not the case in our study, where the
damage occurred in two middle-aged women. This understanding will mainly guide the demand for complementary examinations on the
joints "Springer Science and Business Media LLC" but also the conduct of antibiotic therapy and the need to administer anti-inflammatory
drugs (corticoid therapy) to act against the continuous inflammatory process and against the pain. This particular complication turned MSF
from the case of a benign severe disease to a prolonged time disease, as well as increased the duration of hospitalization of our two patients
by more than 10 days, which was the case in the literature [25].

Cardiac damage of the MSF, in which their cause was essentially immunological, worsens the situation. They often appear few days after
the symptoms and are variable. However, the most described is myocarditis, in which the evolution is unpredictable and can be reversible
[26]. According to this study, the myocarditis results were aligned with the literature's findings.
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Table 4: Myocardial Damage in the Literature [27 - 30]
Year of the

Study Study Authors Results
“Complications of Mediterranean spotted fever" 2002 aBle111551ma P, et Myocarditis accounted for 12.7% of the 525 cases of MSF
“Fatal invasive rickettsiosis diagnosed late in the 2017 Ghezala HB, et Presentation of a fatal case of MSF following a cardiac
resuscitation” al. complication

A severe myocardl,tfs complicating a Mediter- 2012 Ben Mansour N, Sevvas e G it mes il com e
ranean spotted fever”. et al.
“Clinical approach to rickettsioses”. 2007 Parolla P, et al. Sl Me o b O o ey

with a mortality rate of 4%.

Other complications are possible, such as ocular damage (of simple conjunctivitis to conjunctival hemorrhage, uveitis, corneal abscess,
keratitis, etc.) [31] and hematological damage (especially the intravascular coagulation disseminated IVCD).

In our investigation, the certainty DC is lacked of laboratory results is namely serology and/or PCR, however, many care centers also base
their work on the same DC protocol (the nonspecific Raoult Epidemioclinical and Organic Score).

Criteria Doints
Epidemiological Criteria
Living or staying in an endemic area
Occurring between May and October
Certain or porbable contact with dog ticks
Clinical criteria
Fever over 39° 5
Eschar 5
Maculopapular or purpuric 3
Two of the above criteria 3
The three previous criteria 5
Non-specific bio]ogical. criteria
Platelets <150 GL-1 1
SGOT or SGTP>50 IUL-1 1
Bacteriological criteria
Blood isolation 25
Detection on a skin biopsy 25
Serological criteria
: 5
Single serum and lgG>1/128
Single serum, IgG>1/128 and IgM > 1/64 10
: : 2
Variation of 4 dilutions of the rate between 2 years S
Fig. 1: Raoult's Dc score.
Table 5: Studies using the Raoult score [32 - 34]
Study g;ijfthe Raoult Score (>25) Complementary methods
Mediterranean Spotted Fever: Current 2021 Confirmed use as a primary tool No explicit use of serology or PCR, diagno-
Knowledge and Recent Insights for clinical diagnosis sis based on clinical criteria
Medi F i h . . . ..
R:r(rille:z;anean SIpTiHE e i S ST 2013 50.4% of cases had a score >25 Epidemiological and clinical assessment
Fever
Buttqn fever 2016 Bouabdellah A et al. Non—sp_ec1ﬁc epidemiological and clinical
Mediterranean evaluation

in Tlemcen

The basic treatment was doxycycline 200 mg/d for our patients, except where the oral route was impossible, ciprofloxacin would replace
the latter, in which the case in the literature [35]. Other studies were against this practice given the deleterious risk of ciprofloxacin [36].

5. Conclusion

Mediterranean spotted fever is an example of zoonosis in which a domestic animal is the immune carrier of the disease. Always deemed
to be benign, even staying unknown, the MSF remains one of the most frequent infections via consultation in the endemic area. It is also
frequent in the hot season and always requires reflection by the doctors, specifically when it appears in its atypical form, or when associated
with one or more complications. Doctors need to review the basics of Mediterranean spotted fever, especially in patients suffering from an
associated defect, because it often causes significantly underestimated morbid mortality. The insistence on achieving a definitive bacteri-
ological diagnosis and/or immunohistochemical certainty should not be slow to start treatment and systematic research of a complication.
The misuse of certain antibiotics (especially lactams) can be negative in terms of MSF.
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6. Limits of the study

Absence of a witness group.

Modest sample size.

Selection bias is possible.

Diagnosis was realized only by the Raoult DC score.

7. Conflict of interest

The authors declare no conflict of interest.
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