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Genus

Family

Order Rickettsiales

Rickettsiaceae

Rickettsia

Spotted 
fever 
group 

Typhus 
group

Orientia

Anaplasmataceae

Anaplasma Ehrlichia

Howard Taylor Ricketts, 
first described such microorganisms in connection 

with studies on Rocky Mountain spotted fever
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Mediterranean Spotted Fever

Agent: Rickettsia conorii

Reservoir:   Dogs, little mammals, 
R. sanguineus

Vector: Rhipicephalus sanguineus
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• The negative effects of acquisition of the Malish strain, but not the ISTT-
CDC1 strain, on the survival of ticks suggest that different strains of R. 
conorii may exploit different routes of transmission for maintenance in 
nature. 

• Vertebrate reservoirs may play a more prominent role in the persistence of 
some strains of this agent than previously thought.













PALERMO 68

TRAPANI 58

SIRACUSA 54

AGRIGENTO 39

CATANIA 30

CALTANISSETTA 24

ENNA 23

RAGUSA 21

MESSINA 13

SICILIA 330

2005



Cases of MSF admitted to the Infectious Diseases 
Department of “Di Cristina “ Children hospital in Palermo
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Pathogenesis
Inoculation of rickettsiae

Proliferation in the endothelial
cells of the site of tick bite

Necrosis of derma and epidermidis

Tache noire

Rickettsiemia

Generalized vasculitis

Skin Exanthema

Articulations Arthralgia
Brain Encephalitis

Kidney Acute renal 
insufficiency 

Perivascular infiltrate of macrophages, 
and  CD4+ and CD8+  lymphocytes and 
NK cells

Cytokines (g-IFN and a-
TNF) and chemokines

Fever

Killing of
rickettsiae

H2O2,NO





























































Coronal view of unenhanced 
abdominal computed tomography 
demonstrating splenic enlargement 
with endocapsular hematoma and 
intraperitoneal hemorrhage (arrows). 

A 55-year-old man was referred Hospital, 
for fever, myalgia, and hypotensive
shock. The patient had been in Southern
France (Montpellier) 6 days before
symptom onset and had been bitten by
a tick on the left hand. Four days later,
he reported fatigue, fever (39°C), and
myalgia. His medical history showed
polycystic kidney disease, which had
necessitated hemodialysis and a kidney
transplant. He was receiving ongoing
treatment with an immunosuppressive
regimen of cyclosporine, prednisolone,
and tacrolimus



Immunohistochemical localization of spotted fever group rickettsial antigens in various tissues of a 
patient with fatal spotted fever rickettsiosis, by immunoalkaline phosphatase stain with naphthol 
phosphate–fast red substrate and hemotoxylin counterstain.

Rickettsiae and rickettsial antigens (red) in Kupffer cells in liver (A), perivascular infiltrates in skin (B), and 
glomerular endothelium in kidney (C)
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• A small vessel in the kidney 
(A) and a capillary in the 
cerbral cortex (B) positive 
with immunohistochemical 
stain specifi c for spotted 
fever group rickettsiae. 
Original magnifi cation ×158.











Chorioretinitis
with macular 
involvement in 
patient with 
Rickettsia 
massiliae infection



Travel Med Infect Dis. 2018 Nov - Dec;26:66-68. doi: 

10.1016/j.tmaid.2018.08.002. Epub 2018 Aug 13.

Rickettsia massiliae infection after a tick bite on the 

eyelid.

Eldin C1, Virgili G2, Attard L2, Edouard S3, Viale P2, Raoult

D3, Parola P4.
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•Overall, 87 patients admitted with MSF-like 
illness to our Infectious Diseases Unit were 
consecutively enrolled from 2010 to 2012.

•The most frequent diagnosis at discharge was 
MSF in 76 cases (87.3 %), followed by Q Fever 
in 7 (8.0 %), anaplasmosis in 2 (2.3 %), 
ehrlichiosis and bartonellosis in 1 (1.1 %) and 
a double infection caused by Rickettsia and 
Ehrlichia was found in 1 (1.1 %) case.



• Eighty-seven patients with a mean 
age of 53 ± 14 years, of whom 65 
(75 %) males, were included in the 
study. The most common diagnosis 
was MSF (79 %), followed by Q 
fever (8 %), and anaplasmosis (2 %). 

• A tache noire was found in 58 % of 
rickettioses and 28 % of Coxiella
burnetii infections. 

• MSF was confirmed in 47 % of the 
cases by IFI and 43 % by ELISA 
antibody tests. 

• The isolation of rickettsial DNA from 
the eschar was positive in 10/13 (77 
%) of the cases due to Rickettsia 
conorii. 

• Using this method, we identified 
the first case of R. monacensis
infection in Italy





Q fever

• Q fever cases have been reported almost everywhere they 
have been sought, except in New Zealand. 

• The main reservoirs of C. burnetii are cattle, sheep, and 
goats. However, in recent years, an increasing number of 
animals have been reported to shed the bacterium, including 
domestic mammals, marine mammals, reptiles, ticks, and 
birds . 

• Birth products contain the highest concentration of bacteria, 
but C. burnetii is also found in urine, feces, and milk of 
infected animals. 

• Transmission to humans is most frequently due to inhalation 
of aerosolized bacteria



• A total of 780 BTM samples (one sample for 
each herd) were collected between 2007 and 
2011 within different sanitary programmes
from different provinces of Emilia-Romagna, 
Piedmont and Lombardy regions. Four to 10 
months after the first analysis, a second round 
of BTM samples were collected from 287 
randomly selected farms in three provinces of 
Lombardy region independently from their 
first test results (Table 2). All specimens were 
transported to the laboratories at 4°C, and 
stored at −24 ± 6°C until analysis



• The presence of Rickettsia spp. was evaluated by standard PCR and 
sequencing in 123 ticks collected from several mammals and vegetation
in Sardinia, Italy. 

• This study provides the first evidence of the presence of Rickettsia 
hoogstralii in Haemaphysalis punctata and Haemaphysalis sulcata ticks
from mouflon and Rickettsia helvetica in Ixodes festai ticks from 
hedgehog. 

• In addition, Rickettsia massiliae, Rickettsia slovaca and Rickettsia 
aeschlimannii were detected in Rhipicephalus sanguineus, Dermacentor
marginatus and Hyalomma marginatum marginatum ticks from foxes, 
swine, wild boars, and mouflon

Figure 1. Map of Sardinia, Italy, indicating the tick collection sites
identified by progressive number. * Municipalities where positive ticks
have been detected, site code: (2) Ri. massiliae; (6) Ri. slovaca; (9) 
Rickettsia spp. and Ri. hoogstralii; (11) Ri. helvetica; (12) Ri. hoogstralii; 
(13) Ri. aeschlimanni; (14) Ri. slovaca; (17) Ri. hoogstralii. 





Hyalomma marginatum is not only vectors but 
also reservoirs of R. aeschlimannii.
H. marginatum ticks readily bite humans, and 
persons may receive multiple simultaneous tick 
bites.

The probability 
of being bitten 
by several
infected  H. 
marginatum
ticks is high and 
can lead to 
several eschars 
in
patients, a 
characteristic of 
few tickborne
rickettsioses.



• We describe the unique case of a patient presented with 
significant high aminotransferase levels due to the first human 
R. aeschlimannii infection ever detected in Italy. 

• The hypothesis of rickettsiosis was made on the basis of a 
comprehensive medical history and was confirmed by 
serological tests. 

• Molecular analyses made on a sample of hepatic tissue 
revealed the presence of a rickettsial species never found 
before in human liver





Figure 1 Sampling areas 
and number of positive 
specimens collected from 
each site across the 
Italian peninsula.

Methods: Samples (n = 561) were collected from humans in four main geographical areas of Italy 
(i.e., northwestern, northeastern, southern Italy, and Sicily), which represent a variety of 
environments. After being morphologically identified, ticks were molecularly tested with selected 
protocols for the presence of pathogens of the genera Rickettsia, Babesia, Theileria, Candidatus
Neoehrlichia mikurensis, Borrelia and Anaplasma.
Results: Ticks belonged to 16 species of the genera Argas, Dermacentor, Haemaphysalis, 
Hyalomma, Ixodes and Rhipicephalus, with Ixodes ricinus (59.5%) being the species most 
frequently retrieved, followed by Rhipicephalus sanguineus sensu lato (21.4%). Nymphs were the 
life stage most frequently retrieved (41%), followed by adult females (34.6%). 
The overall positivity to any pathogen detected was 18%. Detected microorganisms were Rickettsia 
spp. (17.0%), Anaplasma phagocytophilum (0.8%), Borrelia afzelii (0.5%), Borrelia valaisiana (0.3%), 
C. N. mikurensis (0.5%) and Babesia venatorum (0.6%).













Diagnosis

• shell vial system 
• PCR

• immunomagnetic procedure for isolation of circulating endothelial 
cells in blood

• serological tests
• IFAT

• Weil-Felix

• Complement fixation

• ELISA
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Mesi invernali

Dermacentor 
marginatus

TIBOLA (Tick-borne lymphadenopathy)
Rickettsia slovaca
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• May 20• May 19
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• May 18

• June 16 • June 26
• September 25



ABSTRACT
This paper describes the epidemiological and 
clinical features of a tick-borne disease 
differing somewhat from other tick-borne 
diseases found previously in Spain. All 
patients were bitten by Dermacentor 
marginatus or a large tick. 

The clinical features include a crustaceous or 
necrotic lesion at the site of the tick’s 
attachment, surrounded by an erythema 
(erythema migrans-like) and painful regional 
lymphadenopathies.

The probable aetiological agent is Rickettsia 
slovaca. Similar cases have been reported in 
other European countries.



















• African tick bite fever is endemic in 
large parts of sub-Saharan Africa and is 
the most common rickettsiosis in 
travelers.

• Aggressive cattle ticks ( Amblyomma 
sp.) act as vectors and reservoirs.

• Unlike Rocky Mountain spotted fever, 
ATBF is not a life-threatening disease.

A fever of 39°C, headache, and malaise developed in a traveler from Germany
who had returned from a four – week vacation to the east coast of South
Africa. She had visited friends in a rural area and had been on a safari. During
the tour, she had discovered a painless lesion on her abdomen. A similar, but
smaller lesion had developed on her arm. On examination, two typical eschars
were found. There was no rash or regional lymphadenopathy. The patient did
not recall a tick bite and no other travelers in her group were affected.



Ehrlichioses and anaplasmoses

• are caused by intracellular bacteria of the 
family Anaplasmataceae. 

• Four pathogens have been recognized in 
humans: 

• Neorickettsia sennetsu (formely
Ehrlichia sennetsu) the agent of 
glandular fever reported during the 
1960s in  Japan

• Ehrlichia chaffeensis causing human
monocytic ehrlichiosis

• Ehrlichia ewingii causing granulocytic
ehrlichiosis or ewingii ehrlichiosis

• Anaplasma phagocytophilum causing
human granulocytic anaplasmosis



E. chaffeensis (human monocytic ehrlichiosis)

Ehrlichia chaffeensis primarily 

infects mononuclear leukocytes 

(predominantly monocytes and 

macrophages), but may also be 

seen occasionally in the 

granulocytes of some patients 

with severe disease.

(Morulae in cytoplasm of 

monocyte)

Lone star tick (Amblyomma 

americanum) 

The disease resembles Rocky Mountain 

spotted fever except that the rash does not 

develop in most (80%) patients. In addition 

leukopenia is observed due to destruction of 

the leukocytes. Mortality is low (5%).

Microscopic observation of morula in blood 

smears is rare and although culture is 

possible it is rarely attempted. Serological 

test are available and are the most 

commonly employed test. DNA probes are 

available and may replace serological test.

http://www.asmusa.org/division/c/thumb/echaff1.jpg
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Peripheral blood smear from a patient with HME, 
demonstrating variably sized basophilic inclusions 
(morulae) within the cytoplasm of a monocyte (lower 
cell). Each morula consists of a cluster of E. 
chaffeensis contained with a vacuole. Modified 
Wright’s stain.  agnification, 1,000.



HGA agent (human granulocytic anaplasomosis)

Western blacklegged tick 

(Ixodes pacificus)

A. phagocytophilum primarily infects granulocytes 

(neutrophils and rarely eosinophils).. (Morulae in cytoplasm 

of neutrophil)

The disease is similar to human monocytic 

ehrlichiosis except that mortality rates may 

be higher (10%) Laboratory diagnosis -

Same as E. chaffeensis

Blacklegged tick 

(Ixodes scapularis)



HGA in Europe

The main vector A. phagocytophilum is I. ricinus.
The prevalence of A. phagocytophilum in ticks 
ranges from 0.4 to 66.7%; infection is more 
prevalent in adults than nymphs. 

The reservoirs are small mammals as the wood 
mouse, the common shrew, and the bank vole. 
However, dogs, sheep and lambs have also been 
described as reservoirs.

Serosurveys for human anaplasmosis have shown 
that as many as 1.5–21% of tick-exposed subjects 
can seroconvert.
Human cases have a seasonal distribution and occur 
mainly during summer, when ticks are most active.



In the 1-year study, 79 patients were enrolled and 30 (38%) received a diagnosis of 
TBD: 24 (30%) with Lyme desease and 5 (6%) with HGE. Our findings indicate the 
presence of HGA in northernsterm Italy; so, since co-infection with Lyme disease 
appeared to be frequent, physicians assessing patients after a tick bite should 
consider HGA in the diagnosis.



Giemsa-stained smears of bone 
marrow specimens obtained from 
the patient. Arrow, Morula within 
an apparent metamyelocyte 
(original magnification, 400).























• Rickettsia felis, the agent of flea-borne spotted fever, has a cosmopolitan distribution. Its 
pathogenic role in humans has been demonstrated through molecular and serologic tests in 
several cases. The cat flea (Ctenocephalides felis) is considered the main reservoir and the 
biological vector. The aim of this study was to assess the presence and occurrence of R. felis
in fleas collected from dogs and cats in various sites of Palermo (Sicily). Between August and 
October 2012, 134 fleas were collected from 42 animals: 37 fleas from 13 dogs and 97 fleas 
from 29 cats. Two species of fleas were identified: 132 Ctenocephalides felis (98.51%) 
collected on all animals and only two C. canis (1.49%) on one dog. Out of 132 C. felis, 34 
(25.76%), 12 from dogs (32.43%) and 22 (22.68%) from cats, were positive for R. felis DNA 
by a polymerase chain reaction (PCR), confirmed by sequencing. The only two C. canis fleas 
were negative. About half of examined animals (47.62%, 20/42) were infested with at least 
one infected flea; in particular 46.15% of dogs (6/13) and 48.28% of cats (14/29). It seems 
that in the Palermo district there is a peri-domestic cycle, with a relatively high prevalence 
of R. felis infection in the cat flea, an insect widely diffused in home environments and 
which can frequently bite humans. The results also suggest that R. felis should be considered 
in the human differential diagnosis of any spotted-like fever or febrile illness without a clear 
source of infection in Sicily, especially if the patient is known to have been exposed to flea 
bites.


