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Abstract 

   Bartonellosis is a group of emerging and re-emerging bacteria of Bartonella genus with world-
wide distribution. Bartonella species cause diseases such as Carrión's disease, trench fever, cat 
scratch disease, bacillary angiomatosis, peliosis hepatis, chronic bacteremia, endocarditis, chron- 
ic lymphadenopathy, and neurological disorders. Fleas, lice, sand-flies, bed bugs, ticks, mites, 
and even spiders transmit infection to man, domestic and wild animals. Infection is establishing 
intracellular replication niches and subverts diverse pathways of host's immune system. Barton-
ellosis can subclinical bacteremia to broad spectrum of clinical symptoms in man ranged from a 
mild flu-like intermittent fever to more severe manifestations such as, arthralgia, arthritis, endo-
carditis, hepatitis, myocarditis, neuroretinitis, uveitis, vasoproliferative tumors and even death.  
   Effective antibiotics include rifampin, ciprofloxacin, gentamicin, and trimethoprim/sulfameth-
oxazole. But, B. henselae is generally resistant to penicillin, amoxicillin, and nafcillin. Doxycy- 
cline and rifampin in combination are recommended to treat neuroretinitis. Treatment must be 
adapted to each clinical situation, species, and acute or chronic disease, but in a timely manner. 
Key words: Bartonellosis, Man, Animals, Vectors, Pathogenesis, Diagnosis, Treatment 

Introduction 
   Bartonella species are fastidious, gram-ne-
gative bacteria, which cause a wide manifes-
tations range including the cat scratch disea-
se (CSD), bacillary angiomatosis (BA) and 
other infections in patients with HIV infect-
ion, as well as the endocarditis (Raoult et al, 
1996). Bartonella has emerged as one of the 
leading causes of the culture-negative endo- 
arditis (Spach et al, 1995). Bartonella was 
very difficult to be isolated and characteriz- 
ed. Bartonellosis was reported in Peru since 
the pre-Columbian cultures age (Perez and 
Ogusuko, 1995). But, some publications co-
ntained incomplete information as to treatm- 
ent or historical aspects (Neves et al, 2003). 
Analysis of Bartonella 16S ribosomal RNA 
identified and classified this species (Spach 
and Koehler, 1998). Bartonellosis caused by 
Bartonella spp emerged as zoonoses of vect-
or borne diseases (VBD) complex (Chomel 
and Kasten, 2010). Many Bartonella species 

are pathogenic to people, any of which is re-
ferred to broadly as bartonellosis, although 
some infection forms have common names 
such as cat scratch disease (CDC, 2022). 
 

Review and General Discussion   

  Bartonella spp. belong to the alpha-2 sub-
group of the Proteobacteria based upon 16S 
ribosomal RNA testing and are closely relat-
ed to the genera Brucella and Agrobacter 
ium. Prior to 1993, the only member of the 
Bartonella genus identified was B. bacilli-
formis. DNA hybridization outcome (Bren-
ner et al, 1993) led them to propose that the 
genera Grahamella and Bartonella must be 
unified and that the latter name must be re-
tained. Brenner et al. (1995) by Grahamella 
species taxonomic analysis completely stud-
ied all members of family Bartonellaceae, 
which supported the proposal that this fami-
ly must be out of order Rickettsiales. Roux 
and Raoult (1995) reported that the species 
of the genus Rochalimaea, recently renamed 
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 Bartonella, are of a growing medical intere-
st. They concluded that the restriction frag-
ment length polymorphism after PCR ampli-
fication of the 16S-23S rRNA Gene ITS was 
useful for rapid Bartonella species identific- 
ation, and PFGE could be an efficient mean 
for isolate identification.  
   Microbiology: Bartonella is gram-negati-
ve, pleomorphic bacteria very poorly stain in 
tissues using Gram stain but will stain black 
with silver-impregnated stains, such as War-
thin-Starry stain. Routine culture procedures 
have low yield, unless the cultures are held 
for an extended period. Bartonella spp gro-
wth is optimized when specimens are incu-
bated in fresh media at 35 to 37ºC with 5 to 
10% CO2 and more than 40% humidity; but 
B. bacilliformis grew better at 25 to 30ºC. 
Best medium is freshly prepared rabbit-heart 
infusion agar also grow on various forms of 
chocolate or blood agar (Welch et al, 1993) 
   Bartonella typically does not trigger au-
tomated CO2 detection systems. Bartonella 
was identified by using acridine orange stai-
ning of blood culture broth after seven days 
of incubation (Larson et al, 1994). Chemic- 
al defined, cell-free, extract-free, liquid me-
dium helped Bartonella spp growth includ-
ing clinical specimens (Wong et al, 1995). A 
chemical-modified used insect-based liquid 
culture medium allowed growth of at least 
seven Bartonella species, including B. hen-
selae and B. quintana (Maggi et al, 2005). 
Growth of Bartonella from biopsy specimen 
successded by using tissue homogenates co-
cultivated with endothelial cell monolayers, 
but microbiology laboratories don t routine-
ly do these techniques (Koehler et al, 1992).  
   Signs and symptoms: Bartonella infections 
caused a broad clinical spectrum ranging 
from asymptomatic self-limited infections to 
severe disease with high morbidity and mor-
tality rates, with etiologic agents of culture-
negative infective endocarditis varied from 
0.1% to 4.65% of all endocarditis cases (Ch-
aloner et al, 2013), symptoms wide range in-
cluded fever, hepatitis lymphadenitis endoc 
arditis, and myocarditis (Buffet et al, 2013). 

   Of more than 33 Bartonella proved speci- 
es, majority were hosted by rodents (Szewc-
zyk et al, 2021). The commonest species cau 
se human disease are B. bacilliformis, B. qu-
intana, and B. henselae; others also caused 
human diseases (Daly et al, 1993), but with-
out well defined role were B. grahamii (Birt-
les et al, 1995), B. tribocorum (Heller et al, 
1998), B. clarridgeiae (Margileth and Baeh-
ren, 1998), B. vinsonii (Roux et al, 2000), B. 
washoensis (Kosoy et al, 2003), B. koehler- 
ae (Avidor et al, 2004), B. alsatica (Raoult 
et al, 2006), B. rochalimae (Eremeeva et al, 
2007), B. rochalimae (Lin et al, 2008), and 
B. tamiae (Kosoy et al, 2008). Certain Bart- 
onella species cause a febrile bacteremia in 
man and animals, including B. quintana, ag-
ent of trench fever, and B. henselae agent of 
cat-scratch disease (Vayssier-Taussat et al, 
2016). B. elizabethae infection may be more 
common than previously known; serologic 
samples collected in 1997 & 1998 from 204 
injection drug users in New York showed 
46% were B. elizabethae positive (Comer et 
al, 2001). Also, using 16S RNA gene seque- 
ncing identified a serogroup of B. henselae 
"marseille" (Drancourt et al, 1996). The 16S 
ribosomal DNA analysis was used to differ-
entiate Bartonella spp, which nucleotide ba-
se sequence data for a 940-bp fragment of 
citrate synthase-encoding gene (gltA) was 
more valid than 16S ribosomal DNA seque- 
nce data for the evolutionary relationships of 
Bartonella spp. (Birtles and Raoult, 1996). 
Phylogenetic studies determined that most 
virulent B. bacilliformis is only representat-
ive of an ancestral lineage, and others that 
cause human disease have evolved in a sepa-
rate lineage; the evolution of newer species 
correlated with their adaptation to distinct 
mammalian reservoirs (Saenz et al, 2007). 
   Transmission: Numerous mammalian spe-
cies, including wild animals such as rodents 
and domestic such as dogs, cats, and man act 
as reservoir hosts for many Bartonella spec-
ies, vectors transmitted bacteria and pets  
and their ecto-parasites pose a serious risky 
zoonosis (Iannino et al, 2018). Bartonella 
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spp. survives in different hosts and reservo-
irs for months to years as an opportunistic 
pathogen (Portillo et al, 2020).  VBDs are 
human illnesses caused by parasites, viruses, 
and bacteria usually transmitted by a blood-
sucking arthropod amounted to 27% of all 
world infectious diseases in Tropics & sub-
tropics (WHO, 2018). But, climatic changes 
and globalization have exposed much more 
people in other parts of the world to risk of 
acquiring VBDs (Morsy et al, 2022). 
   Reservoirs: Most Bartonella spp. causing 
human disease is associated with well-kno-
wn mammalian reservoirs, including man hi-
mself, domestic animals, and wild animals, 
which may have prolonged Bartonella spp 
infection (Breitschwerdt and Kordick, 2000) 
   Cats: Epidemiologic data incriminated that 
cats are the main reservoir for human B. he-
nselae infection (Koehler et al, 1994). In Ca- 
lifornia, B. henselae was reported in 56% of 
cats less than a year of age, 34% of those at 
least one year of age and 77% one year or 
older (Chomel et al, 1995). Bartonella bac-
teremia was more common in pet cats by 
CSD patients compared to control cats 89% 
versus 7/25 (Kordick et al, 1995). Role of 
cat contacts as source of human infection re-
ported 4/5 B. henselae isolates from human 
owners (Chang et al, 2002). Cats infrequent- 
ly display clinical signs of B. henselae infec-
tion, even with persistent infection (Dehio, 
2008). By autopsy, they showed abnormal 
histopathology; peripheral lymph node hyp- 
erplasia, splenic follicular hyperplasia, lym-
phocytic cholangitis/pericholangitis, lymph-
ocytic hepatitis, lymphoplasmacytic myocar-
ditis, and interstitial lymphocytic nephritis 
(Kordick et al, 1999). There may be strain 
differences in ability to cause overt infection 
in cats. Among nine cats inoculated with B. 
henselae virulent strain of (LSU16), all de-
veloped an inoculation papule, a febrile illn-
ess, and bacteremia by day 14, with a peak 
at 14 to 28 days post-infection, with strong 
antibody responses determined by ELISA 
(O'Reilly et al, 1999).    
   In France, B. clarridgeiae was detected in 

the blood of 15/94(16%) stray cats (Heller et 
al, 1997). In San Francisco, two new Barto-
nella species; B. koehlerae were characteri- 
zed from 25 isolates recovered from the cats 
 (Droz et al, 1999). 
   Bats: Morse et al. (2012) in USA detected 
bartonellae in some female bat flies and their 
pupae suggested vertical transmission across 
developmental stages. They added that bar-
tonellae specific function in bats and bat fli-
es was a debate subject. Judson et al. (2015) 
in USA that reported that high prevalence 
and sharing of bartonellae in bat flies and 
bats supported a role of bat flies as a potent-
ial vector for Bartonella, suggesting that 
bartonellae could spill over into humans and 
animals sharing the landscape. Corduneanu 
et al. (2018) in Romania detected the first 
Bartonella spp. DNA in heart tissues 
from central and Eastern Europe. By phylog-
enetic analysis identified four new Bartonel-
la spp. sequences closely related to bats  sp-
ecies isolated in Europe and North America.  
   Humans: Multiple lines of evidence sug-
gest that humans are the primary reservoir 
for B. quintana and B. bacilliformis (Rolain 
et al, 2004). Both of these organisms can 
establish prolonged infection in humans, and 
invasion and persistent infection of red 
blood cells play a major role in Bartonella 
establishing chronic human infections. Also, 
organisms persist in red blood cells enables 
transmission via blood-sucking arthropods 
(Greub and Raoult, 2002).    
   Other species were Candidates B. mayoti-
monensis and B. melophagi isolated from 
aortic valve in-patient with culture negative 
endocarditis and in patients  blood with con-
sistent bartonellosis symptoms (Maggi et al, 
2009). Bats species that cause human disea-
se are B. vinsoni subsp. berkhoffii, B. clari- 
dgeiae, B. tamiae, B. rochalimae, B. elisabe- 
tae, B. koehlerae, B. graham and B. balsa-
tica (Diaz et al, 2012). Lin et al. (2010) rep-
orted that CSD in patients necessary to diag-
nose with adenopathy, to differentiate CSD 
to some neoplastic diseases, such as lymph-
oma, leukemia, and other neoplasms and la-
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rge specter of emerging infectious diseases, 
as fungal infection, toxoplasmosis, tularem- 
ia, tuberculosis, plaque, lymphogranuloma 
venerum (LGV), AIDS, and syphilis. 

     was isolated from 
Verruga peruana in 

Peru (Mulinsk et al, 2013). B. hensellae, B. 
quintana, and B. bacilliformis were isolated 
from patients (mainly children) in wide ar-
ray of clinical syndromes (Bass et al, 1997).    
   Rats, mice and dogs: In an extensive anal- 
ysis of rats from 13 sites in the United States 
and Portugal, Bartonella spp were isolated 
from the blood of 19% Rattus norvegicus, 
and 112% Rattus rattus (Ellis et al, 1999). 
The analysis of the Bartonella spp isolated 
from these rats showed they were most simi-
lar to B. elizabethae. B. elizabethae has also 
been isolated from a rat in Peru (Birtles et 
al, 1999). B. vinsonii appears to have both 
mice and dogs as reservoirs (Breitschwerdt 
et al, 1998). These pathogens, however, do 
not play a major role in human disease. 
   Vectors: So many different vectors trans-
mit Bartonella species, which include fleas, 
lice, and sand flies and potentially ticks, mi-
tes, spiders and even contaminated shoes.   
   Fleas: The cat flea, Ctenocephalides felis, 
serves as the major vector for cat-to-cat B. 
henselae transmission. Some flea-to-human 
transmission may occur, but evidence sugge- 
sted human infection occurred predominant-
ly with cat contact, from a scratch, lick, or 
bite (Margileth, 2000). 
   Lice: Bartonella-like bacteria were recove- 
red from four of nine small rodents, but none 
of strains was classified as B. bacilliformis 
by serologic and genotypic methods. Five of 
these isolates may represent three previously 
unrecognized Bartonella spp, and one was a 
strain like B. elizabethae (Raoult and Roux, 
1999). Human-to-human transmission of B. 
quintana occurs via contact with human 
body or head lice Pediculus humanus cor-
poris or P. h. capitis (Bonilla et al, 2009), 
specifically as a result of cutaneous inocula-
tion of lice feces on skin by scratching, iden-
tified B. quintana from homeless  

lice (Foucault et al, 2006). Angelakis et al. 
(2011a) in Ethiopia isolated B. quintana 
from rural populations. Angelakis et al. 
(2011b) in France reported that head lice nits 
were positive by real-time PCR, and interg-
enic spacer region gene sequences complete-
ly agreed with ITS fragment of B. quintana 
genome determined head louse role in trans- 
missioin. Trape and Raoult (2012) in Seneg- 
al recovered B. quintana from females one 
of whom suffered from endocarditis. Diatta 
et al. (2014) in rural Senegal detected B. qu-
intana in feverish patients and her head lice.   
   Sandflies: The Lutzomyia (New World) & 
Phlebotomus (Old World) sand-fly has clea-
rly been identified the B. bacilliformis vec-
tor. In South America, bartonellosis, or Car-

 has been described as an exot-
ic disease (Maguiña et al, 2001). Lozano-
Sardaneta et al. (2019) in Brazil detected 
Bartonella sp. in sandflies outside an ende-
mic area of Verruga Peruana. 
   Bed bugs: Cimex lectularius and C. hemi- 
pterus adults and immature stages can acqu- 
ire and maintain for > 2 weeks and release in 
feces viable B. quintana organisms after a 
stercorarial shedding, with progeny vertical 
transmission (Leulmi et al, 2015). Bed bugs 
contained neutralizing factors that attenuate 
pathogen virulence and decrease their ability 
to transmit infection (Lai et al, 2016). El Ha-
mzaoui et al. (2019) suggested that bed bugs 
might be competent vectors of B. recurrent- 
is, as bed bugs and body lice share the same 
ecological niches 
   Ticks: Kim et al. (2005) in Korea report-
ed bartonellosis in 6.7% Apodemus agrarius 
(striped field mouse) and 11.1% in Eothen-
omys regulus (Korean red-backed vole) and 
12.1% in an insectivore, Crocidura lasiura. 
The Bartonella DNA was in Haemaphysalis 
longicornis, H. flava and Ixodes nipponens 
is, and that ticks were added to Bartonella 
vectors list.  Telford and Wormser (2010) in 
USA reported that although some reports 
suggested possible tick transmission of Bar-
tonella species, a critical review of this issue 
concluded that Bartonella transmitted by 
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ticks was not well established. Sytykiewicz 
et al. (2012) in Poland reported the occur-
ence of B. henselae and Borrelia burgdorferi 
sensu lato in Ixodes ricinus collected from 
the central and eastern parts, but presence 
spirochetes was ascertained in both nymphal 
and adult ticks. Kamani et al. (2013) in Ni-
geria tick-borne pathogens are recognized as 
important aetiological agents of human and 
animal diseases Müller et al. (2016) in Aust- 
ria reported IgG antibodies against Bartonel-
la species in sera from hunters (100) and bl-
ood donors (100): in hunters 23% were posi-
tive for B. quintana and in 2%, antibodies to 
B. quintana & B. henselae; in blood donors 
22% were B. quintana positive, 1% for B. 
henselae & 5% for both. They concluded 

relevant risk for Bartonella infection.    
   Pathogenesis: Pathogenesis of Bartonella 
infection in humans is not well understood. 
But, Bartonella species are responsible for 
emerging and re-emerging diseases world-
wide (Angelakis and   Raoult, 2014). Barto-
nellae subvert multiple cellular functions of 
human endothelial cells, resulted in cell inv-
asion, proinflammatory activation, suppres-
sion of apoptosis, and stimulation of prolife- 
ration that can cumulate in the vasoprolifera-
tive tumor growth (Anderson, 2001). Barto- 
nella species caused human infective endoc- 
arditis are B. quintana, B. henselae, B. eliza-
bethae, B. vinsonii, B. koehlerae, and B. als-
atica, but more than 90% of these involved 
either B. quintana or B. henselae (Okaro et 
al, 2017). The co-infection B. hensellae and 
HIV, among numerous multisystem chang-
es, developed tumor lesions on the face, like 
Kaposi sarcoma, and in the purple dermal 
nodes sites of thoracic and abdominal regi- 
on, the histological verified as vasculitis acc- 
ompanying by large specter of opportunistic 
agents (Podsiadly et al, 2003). Bartonella 
endocarditis clinical picture is similar to that 
of subacute bacterial endocarditis caused by 
others, with non-specific symptoms, such as 
fever, fatigue, and weight loss (Edouard et 
al, 2015). Cat scratch disease may cause par-

inaud oculoglandular syndrome, neuroretini-
tis, or retinochoroiditis focus (Cunningham 
and Koehler, 2000), retinal artery occlusion 
in patients with a permanent visual field def- 
ect (Eiger-Moscovich et al, 2016), and neu-
ro-ocular manifestations (Jurj a et al, 2022).  
   In severely immunodeficient patients (pul-
monary tuberculosis, carcinomatosis, HIV 
infection, patients undergone organ transpla- 
ntation...etc.), Bartonella infections were di-
fficult and often with unpredictable course 
of fatal prognosis (Andric et al, 2018). Lins 
et al. (2019) in Brazil reported that B. bacill-
iformis, B. quintana, and B. henselae gave 
symptoms; Peruvian wart by B. bacilliform-
is, indistinguishable from bacillary angioma-
tosis caused by other two species. Others in-
clude maculo-papular rash in trench fever, 
papules or nodules in cat scratch disease, 
and vasculitis associated with endocarditis, 
and febrile morbilliform rash, purpura, urtic-
aria, erythema nodosum, erythema multifor-
me, erythema marginatus, granuloma annul-
aris, leukocytoclastic vasculitis, granuloma-
tous reactions, and angioproli-fer-ative reac-
tions occur (Nawrocki et al, 2020)  
   Interaction with erythrocytes: Flagella play 
a major role in the organism's search for po-
tential host cells and may also assist in bind-
ing to erythrocytes. Cell binding involves 
attachment to a red blood cell glycolipid re-
ceptor and the release of deformin, a com-
pound that induces extensive indentations in 
erythrocyte membranes (Mernaugh and Ihl- 
er, 1992). Cell entry involved several proc- 
esses, including flagellum-induced entry into 
the invaginations created by deforming and 
a not clear process elucidated that involves 
the invasion associated locus proteins A and 
B (known as IalA & IalB); these proteins 
were synthesized from the invasion-associa-
ted locus gene region known as ialAB (Min-
nick et al, 1996). 
   The Bartonella species enter the cell either 
free within the cytosol or within a vacuole, 
or subsequently replicate primarily in the er-
ythrocytic vacuole. Eventually, the organism 
can escape from the cell and, in some insta- 



 

40 
 

nces, causes cell lysis; the cell lysis correla 
tes with the anemia frequently associated 
with clinical B. bacilliformis infection. Alco- 
holics may have more bacteria per erythroc- 
yte than healthy blood donors (Rolain et al, 
2003). 
   Interaction with endothelial cells: B. quint- 
ana, B. henselae, and B. bacilliformis all int- 
eract with endothelial cells and all induced 
angiogenesis. Three mechanisms were used 
to explain Bartonella-associated vascular 
proliferation (Riess et al, 2004): 1-Enhanced 
endothelial cell proliferation, 2- Inhibition of 
endothelial cells  apoptosis, & 3- Increased 
secretion of vasculoproliferative cytokines. 
   B. quintana adheres to endothelial cells, is 
engulfed by the cells, and appears within the 
cell as a cluster of organisms within a vacu-
ole, similar to morulae formed by Ehrlich- 
iae or Chlamydiae species. B. quintana app- 
eared intracellular when patients  heart valv- 
es with B. quintana endocarditis by micro- 
scopy examined (Brouqui and Raoult, 1996). 
  B. bacilliformis produces an angiogenesis 
factor that is heat-sensitive, proteinaceous, 
and has a molecular weight of 12 to 14 kDa. 
B. henselae aggregates on the endothelial ce-
lls engulfed and internalized in eith- 
er Bartonella-contains vacuoles with one or 
small clusters of organisms or a unique host 
cellular structure, invasome with a large clu- 
ster of organisms (Eicher and Dehio, 2012).   
   B. henselae infection of endothelial cells 
in-vitro leads to activation of hypoxia-induc- 
ible factor-1 (HIF-1), key transcription fact- 
or involved in angiogenesis (Kempf et al, 
2005). HIF-1 subsequently triggers the pro-
duction of vascular endothelial growth factor 
(VEGF) leads to proliferation of endothelial 
cells. The stimulated cells, in turn, enhance 
the growth of B. henselae in a positive feed-
back loop (Kempf et al, 2001). Activation of 
HIF-1 depends on the expression of Barton-
ella adhesin A (formerly known as type IV 
pili), a very large protein that mediates bind-
ing of B. henselae to extracellular matrix pr-
oteins and to endothelial cells (Dehio et al, 
1997). 

cal vein cells and extracellular matrix prot- 
ein, B. henselae induced longterm endotheli-
al survival and angiogenesis (Kirby, 2004). 
The organism produced more angiogenesis 
than did treatment with VEGF itself. The re-
sults could explain how B. henselae causes 
vasoproliferative disorders, such as bacillary 
angiomatosis and peliosis hepatis. B. hensel- 
ae development in HIV-infected individuals 
was traumatic associated with contact 
(scratches or bites), and domestic cats (Reg-
nery et al, 1995). Bartonella infections can 
cause serious morbidity and mortality in pe-
ople HIV, especially those with advanced 
immunosuppression (Pape et al, 2005).  Bar-
tonella species increase the NF kappa-beta 
production by endothelial cells, a process re-
cruiting monocytes and macrophages, there-
by expanded bacterial cell habitat (Dehio, 
2003). 
   Immune response: The immune response 
to Bartonella infections has become an ac-
tive subject of investigation. The type and 
severity of the infection typically correlates 

immune function (Resto-
Ruiz et al, 2003). One study of the immune 
response to B. henselae infections in immu-
nocompetent mice found infection with this 
organism induced a cell-mediated immune 
response with a Th1 phenotype. In particu-
lar, after B. henselae was inoculated into the 
peritoneum of mice, the animals developed 
cellular proliferative responses, mainly from 
CD4 cells, that peaked eight weeks after in-
fection (Arvand et al, 2001). 
   In response to the infection, animals in-
creased production of interferon (IFN)-gam-
ma, but not interleukin (IL)-4. Musso et al, 
(2001) in Italy found that B. henselae enter- 
ed into macrophages within 30 minutes with 
peaked at 160 minutes, and that treating cel- 
ls with IFN-gamma significantly decreased 
of intracellular B. henselae number and IFN-
gamma was associated with nitric oxide re-
lease. They concluded that IFN-gamma acti-
vation of macrophages likely plays a major 
role in clearing B. henselae infection, and 
this microbial activity of IFN-gamma is me-
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diated largely by nitric oxide production. 
Type IV secretion system proteins produced 
by Bartonella spp played a significant role 
in erythrocyte binding and in subversion of 
multiple host endothelial cell functions that 
are critical for establishing chronic infection 
(Foucault et al, 2002). In humans, increased 
IL-10 production among homeless persons 
with Bartonella bacteremia and IL-10 over-
production correlated with an attenuated in-
flammatory response with a marked role in 
persistent infection among them (Capo et al, 
2003). The B. quintana lipopolysaccharide is 
a potent antagonist of Toll-like receptor 4 
(Popa et al, 2007)  
   Diagnosis: Diagnosis of CSD must depend 
on a combination of epidemiological, histo-
logical, and bacteriological criteria, since no 
single criterion may be the gold standard. 
Laboratory diagnosis included serological 
tests (Western blot, ELISA, IFA tests, and 
PCR/DNA detecttion), culture, histopathol-
ogy, and PCR.  

   Laboratory diagnosis of Bartonella infec-
tion generally includes serology, nucleic ac-
id amp-lification testing (NAAT), and cult-
ure. However, blood smears microscopy for 
Carrión's disease (B. bacilliformis) using si-
lver staining was neither highly specific nor 
differentiate species, or lymph node aspirat- 
ion for diagnostic purposes (Versalovic et al, 
2011). 
   Serology and protein-based tests: 1- IFAT 
for B. henselae antibodies in serum diagnose 
the acute cat scratch disease, and confirmed 
by PCR.  But, IFA is limited by the antibody 
cross-reactivity with other bacteria species, 
and Bartonella spp. often evade an immune 
response and may give a false results and it 
may cause discrepancies between PCR and 
serology test results. IFAT for Bartonella in-
fection diagnosis gave poor sensitivity (Ve-
rmeulen et al, 2007). 2- ELISA is another 
test, but with a low sensitivity (17-35%).  3- 
Western blot for detection of Bartonella-as- 
sociated proteins was used, but lacks clear 
immunoreactive profiles. 4- PCR test from a 
single blood draw is not sufficiently sensit-

ive for B. henselae with high false negative 
rates due to a small sample volume and leve- 
ls below molecular detection limit (Duncan, 
2007). Nowadays, real time ssrA PCR assay 
proved suitable for detection and identifica-
tion of Bartonella species in human clinical 
specimens (Vesty et al, 2022). 
   Bartonella spp. are fastidious, slow-grow- 

ing bacteria that are difficult to grow using 
traditional solid agar plate culture methods 
due to complex nutritional requirements and 
potentially a low number of circulating bact-
eria (Colson et al, 1996). Specialized culture 
techniques as Schneider's Drosophila-based 
powder medium or based on growth enrich-
ment in modified media combined with the 
PCR assays and subculture bacterial isolati-
on (BAPGM platfo-rm) developed to enhan-
ce Bartonella infection  detection (Lynch et 
al, 2011). Validation of the BAPGM enri- 
chment blood culture/PCR platform for the 
assessment of Bartonella spp. bloodstream 
infection in dogs was reported (Maggi et al, 
2005). Thus, the BAPGM platform has been 
used diagnostically to assess bloodstream in-
fection in dogs, other animals (Randell et al, 
2018) and in humans (Rossi et al, 2015). 
   Differential diagnosis: Atypical mycobac-
terial diseases must be differentiate from: 1- 
Coccidioidomycosis and valley fever, 2- Le-
ishmaniasis, 3- Lyme disease, 4- Lymphog- 
ranuloma ve-nereum (LGV), 5- Nocardiosis, 
6- Sarcoidosis, 7- Sporotrichosis, 8- Syphil- 
is, & 9- Toxoplasmosis (Mada et al, 2022).  
   Bartonella henselae must be considered in 
differential diagnosis of localized lymphade- 
ntitis, and the steoarticular pain or limitation 
with cat-scratch disease in children must be 
examined for the bone spreading (Donà et 
al, 2018). Radiological differential cat scrat-
ch disease diagnosis includes other infecti- 
ons and a range of benign and malignant soft 
tissue tumors, such as peripheral nerve she-
ath tumors, synovial sarcoma, leiomyosarc- 
oma, and distant nodal metastasis (Chen et 
al, 2018), as well bone sarcoma due to unde-
fined soft tissue mass without the discernible 
lymph node structure or bone involvement 



 

42 
 

 (Amerstorfer et al, 2021).  
   Treatment: In general B. henselae can cau- 
se various human infections, ranges from be-
nign and self-limiting diseases to severe and 
life-threatening non-treated diseases. Pérez-
Martínez et al. (2010) in Spain reported that 
Bartonella spp. caused a wide spectrum of 
emerging and re-emerging infectious diseas-
es, without a universal therapy, and that trea-
tment must be individu-ally chosen. Prutsky 
et al. (2013) in USA concluded that clinical 
bartonellosis treatment relied mostly on exp- 
ert opinion and antimicrobial susceptibility 
data, and that randomized controlled trials 
are needed to evaluate the different treatm-
ent options. Angelakis and Raoult (2014) in 
France reported that treatment of bartonello-
sis must be based on its pathogenicity Li et 
al. (2019) in USA reported that among FDA 
approved drugs, pyrvinium pamoate, dapto- 
mycin, methylene blue, clotrimazole, and 
gentamicin and streptomycin at respective 
maximum drug concentration in sera (Cmax) 
had the capacity to completely eradication 
of B. henselae after 3-day drug exposure in 
subculture studies. Ma et al. (2019) in USA 
reported that B. henselae cause cat scratch 
disease, endocarditis in humans and animals 
leads to acute or chronic bacterial persisten- 
ce. They added that carvacrol and cinnamal-
dehyde, of oregano and cinnamon bark esse- 
ntial oils, respectively, with the high activity 
against the stationary phase B. henselae such 
that they were able to eradicate all bacterial 
cells even at v/v). 
Zheng et al. (2020) in China found that anti-
biotic combinations (azithromycin/cipro-flo 
xacin, azithromycin/methylene blue, rifamp- 
in/ciprofloxacin, rifampin/methylene blue) 
completely eradicated the B. henselae biofi-
lm after 6 days treatment.  

In Egypt: Reeves et al. (2007) from  14 
governorates collected 616 tropical rat mite, 
Ornithonyssus bacoti from Rattus norvegic- 
us and R. rattus by DNA extracts from mites 
identified a Bartonella spp., Coxiella burne-
tii, and 2 Rickettsia spp. by PCR amplificati- 
on and sequencing in eight pools. Alsarraf et 

al. (2017) in South Sinai assessed Bartonel-
la infection in rodents, with prevalence diff- 
ered between them as 30.6% in 111 Dipodi- 
llus dasyurus, 10.8% in 65 Sekeetamys calu-
rus, 9.6% in 73 Acomys russatus and 3.6% 
 in 837 A. russatus. Rodents were trapped in 
2000, 2004, 2008, & 2012 in four dry mont-
ane wadis around Saint Katherine Town  
Mountains. The molecular and phylogenetic 
analyses led to identification of 2 new speci-
es: Candidatus Bartonella fadhilae and C. B. 
sanaae. The wild rodents and others of Or-
der Rodentia in Egypt and the Eastern Medi-
terranan Countries were illustratively descri- 
bed (Osborn and Helmy, 1980), with specif-
ic key of rodents in Sinai Peninsula (Morsy 
et al, 1988) and Nile Valley (Richard, 2009). 
Other reservoir hosts as stray dogs and cats 
were encountered nearly all over Egypt part-
icularly pet ones (Abdel-Moein et al, 2017). 
Dogs  serve as reservoir host of extensive ar-
ray of bacterial, viral and parasites by the fe-
ces, urine, saliva (bites or contaminated scr-
atches), and by acting as source of fleas, li-
ce, tick or mites exposure or reservoir for 
vector borne diseases (Sabry et al, 2012). 
Also, cats are the main reservoir of toxoplas- 
mosis, and zoonotic B. henselae or cat scrat- 
ch disease and other risky diseases (Sabry et 
al, 2013).  
   As to vectors, fleas (45 spe-
cies) ectoparasites on man and animals were 
reported allover Egypt by many authors (Mi-
khail et al, 2011) and standard keys were 
given (Hoogstraal, 1956). Lice (human 3 sp-
ecies) apart from non-human ones were rep-
orted by many authors on man mainlly child 
ren (Morsy et al, 2001a), causing asthmatic 
bronchitis (Abou-Gamra et al, 1992) as well 
as on domestic animals (Morsy et al, 2001b) 
and even on bats (Morsy et al, 1986). Sand- 
flies up to 9 species of Phlebotomus were 
reported (Saleh et al, 2015). Ticks (44) gene 
ra & species were encountered allover Egypt 
infesting man, domestic and wild animals as 
well as birds (Okely et al, 2022).    
   Again, El-Kholy et al. (2015) in Cairo Un- 
iversity 132 patients were diagnosed as infe- 
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ctive endocarditis. Eleven patients with blo-
od culture-negative endocarditis BCNE (8.3 
%) were PCR diagnosed as zoonotic endoca- 
rditis as five brucellosis cases, four bartonel-
losis cases and two Coxiella burnetii cases. 
Al-Kappany et al. (2011) in Cairo reported a 
high prevalence of T. gondii, Bartonella spp.  
and feline immunodeficiency virus in cats. 
Abdullah et al. (2021) in Giza reported a po-
tential novel Bartonella sp. from cattle and 
buffaloes, including a new genotype of Bo. 
theileri from cattle. Sayed et al. (2022) in 
Assiut Governorate molecularly identified B. 
henselae in blood 8% (6/75) of cats. Seropr- 
evalence was higher in females (46.6%) than 
males (41.7%), higher in cat owners 51.4% 
(19/37) than with a history of contact 42.9% 
(27/63), and in the rural areas 79.5% (31/39) 
than in urban ones 24.6% (15/61).  
   Some Eastern Mediterranan Countries, in 
Tunisia Znazen et al. (2005) reported that 
patients endocarditis Bartonella accounted 
to 9.8%. Zouari et al. (2017) reported barto- 
nellosis in dog flea, Ctenocephalides canis a 
zoonotic species. They added that the medic- 
al practitioners and farmers must be apprised 
with the presence of Bartonella in fleas and 
implement preventive measures.  
   In Algeria, Kernif et al. (2010) reported 
Bartonella DNA extracted in blood samples 
from the domestic dogs. Bitam et al. (2012) 
molecularly reported B. elizabethae and B. 
clarridgeiae in fleas collected on seven hed-
gehogs, B. tribocorum and B. elizabethae in 
fleas collected from 26 rats and mice, and B. 
rochalimae detected in fleas collected on R.  
norvegicus. Selmi et al. (2021) detected An-
aplasma, Rickettsia, and Bartonella in wild 
rodents especially in alongside domestic 
livestock and man.  
   Chomel et al. (2012) in USA reported so 
many zoonotic Bartonella spp. in Iraq impo- 
rted sick dogs. In Lebanon, Matar et al. 
(1999) by PCR-RFLP-based assay early di-
agnosed suspected zoonotic Bartonella spp. 
Nba et al. (2011) detected Rickettsia felis in 
17 (16%) and B. henselae in three Ctenoce- 
phalides felis (2.9%). 

   In Morocoo, Boudebouchet al. (2011) det- 
ected B. henselae, an agent of cat scratch di- 
sease; and Bartonella clarridgeiae, a cat pat- 
hogen and potentially a human pathogen. 
   In Saudi Arabia, Kleynhans et al. (2018)  
by multiple Bartonella lineages incriminated 
Gerbillus nanus is a natural reservoir. Alan-
azi et al. (2020) reported that B. henselae 
and A. platys are known zoonotic pathogens; 
detected by PCR 46/70 dogs (65.7%) from 
Asir Province were positive for at least one 
of Anaplasma spp., Babesia spp., Bartonel-
la spp., & Mycoplasma spp. But, 17/44 cats 
(38.6%) tested positive after MT-PCR sh-
owed a higher rate of M. haemofeis/M. hae-
mocanis (13.6%) & Candidatus Mycoplas-
ma haemominutum (13.6%), followed by B. 
henselae (9.1%) and A. platys (2.3%). 
   In Palestinian Territories, Nasereddin et al. 
(2014) reported the DNA sequencing of B. 
clarridgeiae (50%), B. henselae (27%), and 
B. koehlerae (3%) in C. felis. They clarified 
the important role of cat and rat fleas as vec-
tors of zoonotic bartonellosis and the poten-
tial pathogenic risk to humans and animals. 

Conclusion 
   Bartonella species are fastidious, gram-ne-
gative bacteria causing a range of manifesta-
tions including cat scratch disease, bacillary 
angiomatosis and other infections in patien- 
ts, and culture-negative endocarditis. But, 
typical Bartonella pathogenesis as the kno-
wn data focused on its infection of the eryth-
rocytes and vascular endothelial cells. Thus, 
severity and types of infection correlate with 

 
   Documented human bartonellosis are B. 
bacilliformis, B. quintana, & B. henselae as-
sociated with well-  
ir and blood sucking vector interact with en-
dothelial cells and can induce angiogenesis. 
   Bartonella spp are gram-negative, pleomo- 
rphic bacteria very poorly stained in tissues 
using Gram stain but will be black with silv- 
er-impregnated stains. Microbes grow slow-
ly up to seven days; regardless the specific 
methods used before can be detected.    
   Cats serve are major reservoir for zoonotic  
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B. henselae, but infrequently display clinical 
signs of its infection. Man serves as reservo-
ir for B. quintana and B. bacilliformis, fleas, 
lice, sandflies, ticks and others play an imp-
ortant role in zoonotic Bartonella. Consider-
ing zoonosis from pet cats and dogs and wi-
ld animals pose human infections, effective 
vectors control strategies are advocated. 

Recommendations 
  Undoubtedly, bartonellosis a vector borne 
in human and animals is a re-emerging inf-
ectious in Egypt and neighboring countries. 
   Current epidemiological data and surveill-
ance of bacterial zoonosis in the country are 
inadequate, a circumstance that obstructs the 
progress of one health development. 
   There is a need for cost-effective strategies 
that will increase the prioritization of vector-
borne bacterial zoonosis in health policies 
and encourage health interventions.  
   This overview implementations can likely 
lead to a reduction in local incidence rates of 
patients with unknown fever. 
   The authors declare 
that they have neither conflict of interest nor 
received fund.  
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