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Bartonelloses are diseases caused by Bartonella sp., transmitted to humans by blood sucking arthropod vectors.
Clinical presentations include bacillary angiomatosis, cat scratch disease and atypical forms. We performed a
review of cases of bartonelloses and hematological malignancies published in HIV-negative patients. Terms used
were Bartonella or Bacillary Angiomatosis and Leukemia, Lymphoma, Multiple Myeloma, or Cancer. Fifteen
cases met our criteria. Clinical presentations included bacillary angiomatosis, chronic fever, chronic lymph-
adenopathy, osteomyelitis, neuroretinitis, chronic anemia and hepatosplenic peliosis. Fourteen patients were

asymptomatic after antibiotic therapy, and one died before antibiotic treatment. Clinicians should be suspicious
of Bartonella sp. infections in immunocompromised patients.

1. Introduction

Bartonelloses are diseases caused by bacteria of the genus Bartonella.
These are fastidious gram-negative bacilli capable of infecting erythro-
cytes and endothelial cells and evading the host immune system inside
them, causing recurrent bacteremia. Bacteria are mainly transmitted by
blood sucking arthropod vectors, such as lice and fleas, and cat or dog
scratches may contribute to transmission [1].

Classical clinical forms of bartonelloses include fever and intra-
erythrocytic bacteremia (Oroya fever and trench fever), vascular pro-
liferative tumors (verruga peruana and bacillary angiomatosis) and
chronic lymph node enlargement (cat scratch disease). There are other
manifestations, such as endocarditis, erythema nodosum, erythema
multiforme and fever of unknown origin [2].

Based on a case of bacillary angiomatosis in a patient with chronic
lymphocytic leukemia, we performed a review of the literature aimed at
describing the epidemiology, clinical manifestations, methods of diag-
nosis, treatment and prognosis of HIV-negative patients with hemato-
logic malignancies who developed Bartonella sp. infections. This review
is a compilation of all bartonelloses in oncohematological HIV-negative
patients published in the literature until 2023.

2. Case report

We present a case of a 65-year-old male patient who was previously
healthy and was referred to our tertiary hospital because of chronic
anemia. He had complained of progressively worsening weakness for ten
months, without fever or weight loss. He had a history of two blood
transfusions in another hospital in the past three months because of
anemia. His previous evaluation revealed anemia (hemoglobin level —
Hb 5.9 mg/dL), mild leukocytosis (10,100 cells/rnm3), lymphocytosis
(5252 cells /mm3), normal platelet count (291,000 cells/mm3), and
elevated gamma-glutamyl transferase (GGT 95 u/L) and alkaline phos-
phatase (AKP 246 u/L). He had no palpable lymph nodes or hep-
atosplenomegaly on abdominal ultrasound. Upper gastrointestinal
endoscopy was normal, and the fecal occult blood test was negative.
Direct antiglobulin test and erythrocyte eluate screening were negative.
Human immunodeficiency virus (HIV) serology was negative. The new
complete blood count was similar to the previous one, despite the
transfusion (Hb 6.0 mg/dL, leukocyte count 6730 cells/mm?, lympho-
cyte count 4220 cellsymm® and platelet count 177,000 cells/mmg).
Immunophenotyping by flow cytometry showed CD20+ and CD19+
cells with coexpression of CD5, CD23+, CD45+ and CD10-. He was then
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submitted to a bone marrow biopsy, which revealed extensive infiltra-
tion by leukemic cells. He was diagnosed with chronic lymphocytic
leukemia.

He was given chlorambucil at a dosage of 0.3 mg/kg/day for five
consecutive days every four weeks for a total of five months. Subse-
quently, chemotherapy was discontinued for the following five months
due to toxicity. During this period, he continuously needed blood
transfusions (15 red blood cell units) and was leukopenic (1100-2000
cells/ymm®). Therefore, therapy was changed to filgrastim and cyclo-
phosphamide 1200 mg/day for one day, vincristine 1 mg/day for one
day and prednisone 100 mg/day for five days every 21 days (COP). After
the first cycle of COP, the patient was pancytopenic and developed
febrile neutropenia of unknown origin, treated with cefepime 6 g/day
for five days, vancomycin 2 g/day and imipenem 3 g/day for ten days.
The patient also developed erythema multiforme that, at the time, was
considered to be due to the antibiotics. Afterward, without fever, he was
started on a regimen of fludarabine at 38 mg/day and cyclophospha-
mide at 450 mg/day for three consecutive days every 28 days. Addi-
tionally, he received filgrastim and blood transfusions on a weekly basis.
Twenty days after the first cycle, he developed a new episode of febrile
neutropenia of unknown origin and was treated with cefepime 6 g/day
for seven days. He had sustained pancytopenia (Hb: 6.6 mg/dL, leuco-
cyte count 250 cells/mm?, neutrophil count 220 cells/mm?® and platelet
count 16,000 cells/mm?®). After the second cycle of treatment, he
developed multiple cutaneous angiomatous papules and nodules on his
face, trunk and arms (Fig. 1) associated with fever. The patient reported
having two cats as indoor pets. Skin biopsy showed dermal proliferating
capillaries with epithelioid endothelial cells (Fig. 2), and Warthin Starry
staining revealed clumps of bacilli (Fig. 3) consistent with the diagnosis
of bacillary angiomatosis. Immunohistochemistry for human herpes-
virus 8 was not reactive. Indirect fluorescence antibody assays for
B. henselae and B. quintana were also not reactive. We were not able to
perform molecular testing of the patients skin fragment or blood for
Bartonella sp. infection prior to angiomatosis bacillary treatment.

Chemotherapy was discontinued, and treatment with doxycycline
200 mg/day was prescribed for six weeks. During the oral treatment, the
patient was afebrile but still had new skin lesions, so he was admitted to
the inpatient ward for intravenous treatment with erythromycin 2 g/day
and gentamicin 240 mg/day for three weeks. Skin lesions started to
resolve, pancytopenia improved (Hb: 7.2-9.7 mg/dL, leukocyte count
430-1630 cells/mm? and platelet count 58,000-82,000 cells/mm?), and
GGT and AKP normalized. After treatment, the patient rarely needed
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blood transfusions (two red blood cell units in four months), although
pancytopenia remained. After three months, he began new COP cycles
and died in another hospital due to febrile neutropenia after the fourth
cycle.

3. Methods

Since bacillary angiomatosis is commonly associated with AIDS pa-
tients and unusual in oncologic patients, we performed a search in the
literature (PUBMED) with the terms Bartonella or Bacillary Angioma-
tosis and Leukemia, Lymphoma, Multiple Myeloma, or Cancer in En-
glish, Spanish and Portuguese to identify all cases reported in patients
with hematological malignancies and bartonellosis. Exclusion criterion
was seropositivity for HIV. Literature research was performed from
January 2020 to January 2023. Articles were screened to avoid dupli-
cated data.

4. Results

We found 15 cases reported in the literature that met our criteria. All
articles found were in English and ranged from 1990 to 2019. The cases
were reported in America (United States and Peru), Europe (Hungary,
Germany, France and Switzerland) and Australia.

Seven of the cases reported and this present case had chronic lym-
phocytic leukemia. Three of them had acute lymphocytic leukemia, and
these patients were 12 years old or younger. Other diagnoses were
chronic myeloid leukemia (2 cases), acute myeloid leukemia (2) and
non-Hodgkin lymphoma (1). Clinical manifestations were cutaneous
bacillary angiomatosis, fever, bacteremia, chronic lymphadenopathy,
osteomyelitis, neuroretinitis, chronic anemia and hepatosplenic bacil-
lary peliosis. Serology was performed in six patients and was not reac-
tive in four of them (66.7 %), as observed in our patient. Bartonella sp.
DNA was detected by PCR in nine of the 15 patients: B. henselae DNA was
detected in five (55,5 %), B. quintana DNA was detected in three
(33,3%), and both species were detected in one (11,1 %) of them. Six
patients had no molecular Bartonella sp. diagnosis, similar to our patient.
Fourteen of the patients reported were treated with antibiotics for long
periods with remission, and one of them died of the malignancy before
he could be treated [3-17]. A summary of the findings is available in
Table 1 [3-17].

Fig. 1. A: multiple angiomatous papules on the torso. 1B: the papule are erythematous and angiomatous and exhibit a round desquamation. 1C and 1D: partial

regression of lesions after 11 days of doxycycline per os treatment.
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Fig. 2. . Arm: skin biopsy showing (2A) epidermal hyperplasia and solar elastosis at the ulcer edge (red arrow), dermal edema and proliferating capillaries (arrow
head) with (2B) epithelioid endothelial cells (black arrows). Hematoxylin and eosin, original magnification x100 (2A) and x400 (2B).

Fig. 3. . Arm: skin biopsy revealing clumps of bacilli within fibrinous exudate
and around red blood cells (arrows). Warthin Starry stain, original magnifica-
tion x 1000.

5. Discussion

The diagnosis of bacillary angiomatosis in our patient was clinical,
epidemiological, histological, and evolutionary. He had typical angio-
matous lesions, recurrent fever and excellent response to antibiotics
classically used to treat bartonellosis. He also had two cats as indoor
pets. Warthin-Starry stain positivity is not specific for Bartonella and
may be found in other bacteria such as Leptospira spp., Borrelia burg-
dorferi, and Treponema pallidum, but none of these bacteria present with
angiomatous papules and tumors, and the patient had a negative trep-
onemal test. Indirect immunofluorescent assay negativity may be found
in immunocompromised patients and was seen in two-thirds of the case
reports included in this review as well as in our patient.

Bartonelloses are emerging diseases, and host immunosuppression,
either by the neoplasm itself or by chemotherapeutic treatment, may
contribute to the higher detection of these infections. Other reasons for
this increase include better diagnostic methods to identify these fastid-
ious bacteria, indoor domestic animals, increased outdoor activity
leading to exposure to wildlife reservoirs or vectors, poverty, higher
predisposition to ectoparasite infestation, such as body lice, when living
in large clusters, and finally the spread of the bacteria around the world
[18].

There are two most reported clinical manifestations in bartonellosis:
vascular proliferative disease (most described in HIV-infected patients
or other immunocompromised hosts) or necrotizing granulomatous
disease (seen most often in immunocompetent hosts) [19].

Fever of unknown origin is a rarely reported presentation of

bartonellosis because Bartonella sp. cannot be cultivated in regular blood
culture [20]. The patient described in this case initially presented with a
fever of unknown origin, a common occurrence in hematological ma-
lignancy patients, before he manifested bacillary angiomatosis skin le-
sions. The etiology of his fever was probably B. henselae infection.
Although most of the patients were asymptomatic after one cycle of
antibiotics, our patient developed another manifestation in the skin after
two treatments: the first one with cefepime, vancomycin and imipenem,
and the second one with cefepime.

Koehler et al. conducted a study in 2003 to investigate the prevalence
of Bartonella infection among HIV-infected patients with fever of un-
known origin. Immunofluorescence assay serology yielded positive re-
sults in 17 % of the 382 patients studied. Among these, twelve patients
exhibited positive cultures or PCR reactions for Bartonella species. The
median CD4 count was 35 cells/mm?>, and only six of these patients
presented with angiomatous skin lesions [21]. The classical manifesta-
tions of bartonelloses in acquired immunodeficiency syndrome, such as
bacillary angiomatosis and hepatic peliosis, are now observed less
frequently. This decrease in prevalence is possibly attributable to earlier
recognition of HIV infection and the reduced number of individuals with
CD4 lymphocyte cell counts below 50 cells/mm?3, thanks to antiretro-
viral therapy [22].

Recently, Boyle et al. described a series of cases of Bartonella sp.
infections in solid-organ transplant recipients and compared with the
cases of post-transplant lymphoproliferative disorders (PTLD) in the
same population. In this study, compared to PTLD patients, Bartonella
sp. infected solid-organ transplant recipients had a higher probability of
a significant level of immunosuppression (100 x 52 %), an earlier pre-
sentation following transplantation (24 x 46 months), an earlier diag-
nosis after the first day of symptoms (9 x 55 days), and a higher
percentage of constitutional symptoms (87 x 31 %). A widespread
presentation was common in both diseases, but liver and spleen
involvement were more common in Bartonella sp. infected group, and
central nervous system involvement was more common in the PTLD
group, although there were no decisive discerning features between the
groups [23].

Patients with hematological cancer are at risk of Bartonella sp.
bacteremia: in a Romanian investigation among these patients, Mes-
singer et al. found that 37.5 % of participants were IgG seroreactive
against one or more of five Bartonella sp. antigens [24]. Therefore, it is
important that clinicians keep that in mind and have a high suspicion of
typical and atypical lesions.

In addition to arthropod vectors and pet scratches, another potential
route of infection is blood transfusion. Ntinez et al., in Chile, detected
B. henselae DNA in 13.6% of blood samples from donors at the moment
of blood donation [25]. Our group found that 23% of asymptomatic
blood donors had Bartonella sp. DNA detected in donated blood [26]. We
have inoculated red blood cell units with B. henselae and demonstrated
that it remains viable in red blood cell units at the end of the storage
period, after 35 days [27]. We were also able to demonstrate B. henselae
transmission through blood donation in a murine model [28]. Our



Table 1

Clinical and laboratorial findings in patients with hematological malignancies and bartonelloses.

Patient  Reference Age Sex  Hematologic malignancy Lymphocyte count Neutrophil Bartonella sp. Diagnostic IFA Bartonella PCR + Treatment
n°) (/mm3) count manifestation method
(/mm3)
1 3 28 F CML, allogenic BMT 1000 6500 Fever, bacteremia BC NA NA CFZ 6 days +
GEN 2 days+
CIP 10 days
2 4 12 M ALL, chemotherapy 820 820 Bacillary WSS, EM, PCR NA B. quintana ERY 42 days
angiomatosis
3 5 78 M CLL, chemotherapy 24,300 2430 Bacillary WSS, EM NA NA ERY 42 days
angiomatosis
4 6 55 M CLL, chemotherapy 78,705 795 Bacillary GGS, EM NA NA CLA 28 days
angiomatosis
5 7 48 M NHL, chemotherapy, NA NA Fever, bacteremia BC, PCR NA B. henselae CFX + IMI+
autologous SCT VAN 8 days
6 8 61 M AML, chemotherapy NA NA Bacillary PCR NA B. henselae -
angiomatosis
7 9 60 M AML, chemotherapy 100 <100 Bacillary PCR Negative B. henselae PIP + AMI, TEI +
angiomatosis, FUA,
fever of unknown IMI + AMI + TEI
origin
8 10 60 M CLL, chemotherapy 29,575 650 Bacillary WSS Negative NA DOX 42 days
angiomatosis,
fever
9 11 15 F CML, imatinib NA NA Neuroretinitis, SE B henselae NA DOX + RIF 30 days
cat scratch disease 1:512
10 12 79 M CLL, chemotherapy NA NA Bacillary PCR NA B. henselae ERY 90days
angiomatosis
11 13 66 F CLL, chemotherapy NA 520 Bacillary WSS, PCR Negative B. quintana DOX 49 days,
angiomatosis, DOX + CLA 56
osteomyelitis days,
DOX+ CLA + CEF,
GEN 42 days,
AZI + RIF 450
days
12 14 5 F ALL, chemotherapy <690 1340 Bacillary WSS, PCR, SE B. henselae B. henselae and AZI 90 dias
angiomatosis, 1:128 B. quintana
cat scratch disease
13 15 63 M CLL, chemotherapy 70 2500 Bacillary PCR NA B. quintana DOX+ GEN 14
angiomatosis, days,
bacteremia DOX 180 days
14 16 11 F ALL, chemotherapy 2221 19,989 Hepatosplenic PCR NA B. henselae AZ1 30 days
bacillary peliosis
15 17 76 M CLL 4284 NA Cat scratch disease Clinical Negative NA AZI 21 days
16 current case 65 M CLL, chemotherapy 400 2760 Chronic anemia, Epidemiological, Negative Negative DOX 42 days,
bacillary Clinical, WSS after treatment GEN + ERY 21
angiomatosis, days
fever of unknown
origin,

erythema multiforme

CML- Chronic myeloid Leukemia ALL - Acute lymphocytic BMT - bone marrow transplantation CFZ - ceftazidime GEN - gentamicin CIP - AMI - amikacin
leukemia ciprofloxacin
NHL - Non Hodgkin lymphoma SCT - stem cell AML - acute myeloid Leukemia ERY - CLA - CFX - TEI - teicoplanin
transplantation erythromycin clarithromycin cefotaxime
BC - Blood culture WSS: Warthin- GGS- Grocott-Gomori EM- transmission electron microscopy IMI -imipenem VAN - PIP - FUA - fusidic acid
Starry stain stain vancomycin piperacillin
PCR - polymerase chain reaction SE -serology NA - not assessed DOX - RIF - rifampicine CEF - AZI - azithromycin
Doxycycline ceftriaxone

ALL - Acute lymphocytic leukemia, AMI — amikacin, AML - acute myeloid leukemia, AZI - azithromycin, BC - Blood culture, BMT - bone marrow transplantation, CEF - ceftriaxone, CFX - cefotaxime, CFZ — ceftazidime, CIP
- ciprofloxacin, CLA - clarithromycin, CML- Chronic myeloid Leukemia, DOX - doxycycline, EM - transmission electron microscopy, ERY — erythromycin, GEN - gentamicin, FUA - fusidic acid, GGS- Grocott-Gomori stain,
IFA - Indirect immunofluorescent assay, IMI -imipenem, NA - not assessed, NHL - Non Hodgkin lymphoma, PCR - polymerase chain reaction, PIP — piperacillin, RIF - rifampicin, SCT - stem cell transplantation, SE -
serology, TEI — teicoplanin, VAN - vancomycin, WSS - Warthin-Starry stain.
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patient regularly needed blood transfusions, which may also occur in
other hematological malignancy patients.

The cases included in our review highlight the difficulty of diag-
nosing bartonellosis. A history of contact with cats, dogs or fleas should
be pursued. Multiple diagnostic tests, such as indirect immunofluores-
cence assay, PCR, blood culture and Warthin-Starry staining of histo-
pathologic specimens, may enhance sensitivity [29]. An accurate
diagnosis is important due to the resolution of symptoms with proper
antibiotic treatment. The current patient had epidemiological, clinical,
and histological diagnosis of bacillary angiomatosis. Even though the
patients primary manifestation of chronic lymphocytic leukemia was
anemia, it improved partially with erythromycin and gentamycin
intravenous treatment, as he needed fewer blood transfusions after the
treatment.

This observation leads to another question: Does Bartonella sp. take
part in the oncogenic process? It is known that in cat scratch fever,
B. henselae may cause long-term lymphadenopathy by immune stimu-
lation [30]. Both B and T cells are prone to genetic instability and ma-
lignant transformation, and chronic antigenic exposure may enhance
this risk through constant activation and proliferation [31].

B. henselae has been discovered to infect myeloid angiogenic cells
(MAGCs), a type of circulating myeloid progenitor cells crucial for
angiogenic processes. When infected with B. henselae, MACs undergo a
significant transformation, adopting a tumor-associated macrophage
(TAM)-like phenotype with enhanced angiogenic, matrix remodeling,
and immune regulatory properties. This transformation mirrors the role
of TAMs in malignant tumors, which are known to promote tumor
vascularization and progression through angiogenic cytokine release,
immunomodulation, and matrix remodeling. B. henselae-infected MACs
also integrate into growing vascular structures, boosting sprouting
angiogenesis, and can even form vascular mimicry structures on base-
ment membrane matrices. The cytokine secretion profile of these
transformed cells fosters a tumor-like microenvironment, characterized
by inflammatory angiogenic cytokines, M2 anti-inflammatory macro-
phage activation, and matrix remodeling compounds. Consequently,
B. henselae’s influence on MAGCs, shifting them toward a TAM-like
phenotype, indirectly contributes to vascular tumor formation by stim-
ulating pathological angiogenesis and creating a microenvironment
conducive to tumor growth in nearby vasculature [32]. B. henselae can
infect both macrophages and epithelial cells and promote the production
of vascular endothelial growth factor (VEGF) and also induce the pro-
liferation of endothelial cells, even without direct contact. This suggests
that the bacteria release a protein that acts as an analog of the host’s
VEGF, inducing cell proliferation and angiogenesis [33]. Ericson et al.
successfully detected B. henselae inside melanoma cells in a co-culture
containing both bacteria and melanoma cells. In these
B. henselae-infected melanoma cells, there was a notable increase in the
expression of VEGF and interleukin-8 compared to melanoma cells
cultured alone [34].

Other chronic infections have been associated with non-Hodgkin
lymphomas by direct transformation, in which viral-infected cells
initiate oncogenesis, such as Epstein Barr virus and Human T Lympho-
tropic Virus 1, or by indirect transformation, such as Helicobacter pylori
in gastric lymphoma derived from mucosa-associated lymphoid tissue
(MALT), Chlamydophila psittaci in adnexal ocular MALT lymphoma and
Borrelia burgdorferi in primary cutaneous marginal zone B-cell lym-
phoma [35]. No studies in humans have yet been performed to inves-
tigate this possibility in patients with Bartonella sp. chronic infections
and lymphomas.

One last consideration should be made about Bartonella spp.: they
may mimic hematological neoplasms. These patients may present with
fever, weight loss, enlarged lymph nodes, and splenomegaly with mul-
tiple hypoechogenous nodules with or without liver involvement that
are suspicious for lymphoma [36].

This is a retrospective study describing all cases of bartonellosis in
patients with hematological malignancies reported to date. Apart from
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the limitations of a retrospective study itself, some case reports date
back to the early nineties, when the bacteria were recently discovered,
in an old nomenclature (Rochalimaea quintana) and before molecular
tests were developed, which may represent a bias.

6. Conclusion

We described the occurrence of bacillary angiomatosis in a chronic
lymphocytic leukemia patient and found 15 earlier reports in HIV-
negative patients with hematological malignancies. Bartonelloses are
emerging diseases, and immunocompromised individuals other than
HIV-positive patients are at risk of typical and atypical manifestations of
these diseases. They are neglected diseases, and further studies should
be performed to elucidate their behavior in hematologic diseases and
their relationship with the hematological oncogenic process.
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