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This article describes 5 cases of bartonellosis with fever and
atypical clinical presentations in kidney transplant recipients:
thrombotic microangiopathies, recurrent hemophagocytosis,
and immune reconstitution syndrome after treatment. The di-
agnosis, the pathological lesions, and treatments are described.
Bartonellosis must be researched in solid organ transplant re-
cipients with fever of undetermined origin.
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Cat scratch disease is caused by an infection with Bartonella
henselae, which are fastidious, gram-negative, facultative intra-
cellular bacilli with a tropism for erythrocytes and endothelial
tissue [1]. Cats are the main reservoir [2]. Transmission to hu-
mans is by scratching, biting, or rarely by a vector (cat fleas or
ticks) [3].

In immunocompetent individuals, the typical clinical pres-
entation consists of 1 or multiple inflammatory, sensitive, and
sometimes suppurative adenopathies located in the drainage
area of the inoculation site [4].

In immunocompromised patients, disseminated and atypical
forms are more frequent, sometimes leading to a severe evolu-
tion. Bartonella henselae infection may manifest itself as fever of
undetermined origin, endocarditis with negative blood culture,
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or angioproliferative lesions. Bartonella in immunocompro-
mised patients is generally described as bacillary angiomatosis
and hepatic and splenic peliosis. In solid organ transplant pa-
tients, disseminated forms account for two-thirds of cases [4, 5].

At Bordeaux University Hospital, we observed 5 severe cases
of B henselae infection in kidney transplant recipients, within a
year, with atypical clinical presentation and diagnosis.

CASE REPORTS

Characteristics of all patients and immunosuppressive regimens
are summarized in Table 1, and biological features at admission
are shown in Figure 1A.

Case1
A 36-year-old woman received a kidney 3 years ago for an im-
munoglobulin A (IgA) nephropathy. She owned 1 young cat.

She was admitted for impaired kidney function and fever.
Initial biological testing revealed anemia, thrombocytopenia,
and thrombotic microangiopathy (TMA) stigmatas (elevated
lactate dehydrogenase, collapsed haptoglobin, and schizocytes).
The graft biopsy found glomerular and arteriolar TMA (Figure
1C). Plasma exchange was initiated in a possible infectious set-
ting. The etiological search for TMA was normal and all micro-
biological documentation remained negative.

A fluorodeoxyglucose positron emission tomography (FDG-
PET) scan revealed a hypermetabolic lesion of the liver. A liver
biopsy was performed and found an inflammatory infiltrate, foci
of sinusoidal dilatation containing macrophages compatible with
peliosis. Bartonella henselae polymerase chain reaction (PCR)
was found positive in the liver, but not in renal parenchyma.
Bartonella serology in serum was at first negative and became
positive after 3 weeks, and then negative again. Doxycycline was
administered as monotherapy for 4 months. Mycophenolic acid
was stopped until Bartonella infection resolution. The evolution
was favorable, but 2 months after the end of the antibiotic treat-
ment, the patient had a recurrence of fever associated with in-
guinal lymphadenopathy and angiomatous papule of the calf [6].
The biopsy of the skin lesion suggested a bacillary angiomatosis.
Bartonella henselae PCR was positive in the biopsy, confirming
the recurrence (after a new cat scratch). Evolution was favorable
with doxycycline treatment for 4 months (Figure 1B).

Case 2

A 75-year-old woman received a kidney graft 13 years ago for
nephropathy of undetermined origin. She was admitted for
fever, a skin injury to the wrist with axillary lymphadenopathy,
and acute degradation of chronically impaired renal function.
She owned a cat.
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A Biological features

Marker (unit) Case 1 Case 2 Case 3 Case 4
Urea (mmol/L) 19.3 38.3 579 6.8 8.6
Creatinine (umol/L) 311 374 333 143 76
GFR (mL/min) CKP-epi 15.9 9.7 12.8 47.8 592
Ferritin (ng/mL) unknown 458 unknown 2147,7 789
CRP (mg/L) 76.4 79.5 240 96.9 94
Leukocytes (g/L) 3.7 2.6 4.85 3.1 4.7
Neutrophils (g/L) 2.91 2.08 3.97 2.9 unknown
Lymphocytes (g/L) 0.35 0.16 0.28 0.36  unknown
Hemoglobin (g/dL) 6.6 10.4 8.1 10 9.4
Platelets (g/L) 70 113 | 60 78 | 415 |

B Serum creatinine evolution after treatment in case 1

Tever and biological TMA stigmatas
initiation of PE.
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Case 1:: Kidney
allograft biopsy (Masson
trichrome, original
magnification x400)
showing mucoid intimal
thickening with arteriolar
occlusion next to an

Casc 4:: Li

(HES, original
magnification x400),
displaying
hemophagocytosis
(arrow)

Case 4: Liver biopsy
(HES, original
magnification x400),
showing sinusoidal
dilatation with neutrophils
(yellow) and

macrophages (bluc)

Case 4:: Liver biopsy
(Warthin-Starry, original
magnification x400),
showing positive stains
compatible with bacilli
accumulation

ischemic glomeruli

Figure 1.

A, Biological features. B, Creatinine evolution in case 1. C, Pathological features. Abbreviations: CKD-epi, Chronic Kidney Disease Epidemiology Collaboration;

CRP. C-reactive protein; GFR, glomerular filtration rate; HES, hematoxylin-eosin saffron; PE, plasma exchange; TMA, thrombotic microangiopathy.

During follow-up, a liver biopsy was performed for chronic
biological liver disorders and found a positive Bartonella PCR.
Doxycycline was reintroduced and is still ongoing.

Case 5

A 78-year-old man received a graft 17 years earlier following an
IgA nephropathy. He owned 1 cat. He was referred for fever, di-
arrhea, and anicteric cholestasis. The FDG-PET scan found a
hypodense and hypermetabolic hepatic lesion associated with
multiple retroperitoneal adenopathies. The liver biopsy showed
fibro-inflammatory areas with the presence of epithelioid and
gigantocellular granulomas with central suppurated necrosis, com-
patible with bartonellosis. This was confirmed by a B henselae-
positive PCR in the biopsy. The serology remained negative.

Treatment with doxycycline was introduced. He had a re-
crudescence of fever and biological inflammatory syndrome.
Infectious samples returned all negative and no new antibiotics
were introduced. A CT scan showed the appearance of a pulmo-
nary miliary with multiple bilateral micronodules.

The diagnosis of immune reconstitution syndrome after the
introduction of treatment for Bartonella was evoked. Rapamycin
was replaced by cyclosporin A for 1 month. Prednisolone was
increased at 20 mg/day for 2 weeks, with withdrawal at 1 month.
The evolution was favorable.

DISCUSSION

The diagnosis of 5 patients with bartonellosis in <1 year was
unusual for our center, which performs about 200 kidney
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transplants per year. We made a statement to the Regional
Health Agency (Agence régionale de santé) to see if there was
an explanation for this resurgence of cases. This revealed an
increase in the percentage of positive serologies from 5.7% in
2019 to 9.2% in 2020. As all patients had a cat, a major risk for
bartonellosis, contact with cats should be examined for every
patient with fever of unknown origin. This could also be an in-
direct consequence of the lockdown phase of coronavirus dis-
ease 2019, which strengthens the bond between individuals and
their companion [7].

It is well known that there is a wide range of clinical presen-
tations in immunocompromised patients who have B henselae
infections. In this series of 5 bartonellosis cases, all patients
presented with fever of unknown origin, 3 with evocative skin
lesions, and 2 with adenopathy. In 3 patients, the clinical pres-
entation was poor but severe with TMA or hemophagocytosis.
Bartonella is a very rare cause of TMA but was found in 3 of our
5 described kidney transplant recipients. According to current
knowledge on the pathophysiology of Bartonella infection, the
vascular endothelium is probably the main niche that supports
the bacterial proliferation [1]. The transendothelial migration
of lymphocytes is promoted by Bartonella, which upregulates
the NF-kB pathway [1]. The resultant inflammatory reaction
could help bacteria to form vascular tumors through the pro-
duction of cytokines and vasoproliferative factors [1]. It could
also induce endothelial damage, by a proinflammatory con-
text and by activating the complement pathway, similar to the
Shiga toxin-producing Escherichia coli-associated hemolytic
uremic syndrome [8, 9]. As previously described, Bartonella
species partially escape complement activation by a modified
lipopolysaccharide chain, but it is possible that immunocom-
promised hosts have higher bacterial load and complement ac-
tivation occurs anyway [10]. We also noticed a case of immune
reconstruction syndrome after antibiotic initiation. This com-
plication has been described in organ transplant patients with
granulomatous infections (tuberculosis, atypical mycobacteria)
but not with bartonellosis [11, 12].

In our experience, the best way to diagnose Bartonella infec-
tion is to perform a tissue biopsy for a 100% sensitive PCR. Even
if there are mild biological liver abnormalities, a liver biopsy is
useful to have the diagnosis of bartonellosis. In some patients,
a blood PCR for B henselae has been found positive (40%) [13].
The serology in immunocompromised patients has a very low
sensitivity; it was negative in 4 patients and transitorily positive
in 1 patient. A blood PCR should rapidly be performed in case
of fever in immunocompromised patients, even in atypical clin-
ical presentations. The sensitivity is low and does not rule out
the diagnosis if negative, but it helps to have a quick diagnosis
and prevent an invasive procedure, especially in case of TMA
with severe thrombocytopenia.

The final challenge for immunocompromised patients is the
duration of treatment, as there are no guidelines. For 1 patient,
reinfection was identified, for another, chronic liver damage
persisted and he is still treated with antibiotics. The duration
of treatment varies from 5 days to 12 months among trans-
plant recipients, and most reports do not relapse despite shorter
treatment durations. However, in patients who relapse, lifelong
treatment may need to be considered if the patient does not re-
linquish their cat.

In summary, bartonellosis is a nonexceptional cause of fever
of unknown origin in transplant patients and may be respon-
sible for atypical presentations and serious complications [13].
The transplant and infectious disease physicians should be
aware of this diagnosis.

Notes
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