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Abstract:

Purpose: Cat-scratch disease is caused by Bartonella henselae infection and it commonly presents in
children with a mild cutaneous lesion and adjacent lymphadenitis. It has rarely been observed that it can
present as a disseminated infection, such as encephalitis or pneumonia. We present a case report of a 35-year
old, immunocompetent, patient who suffered pneumonia and encephalitis, resulting from Bartonella
henselae infection. We also present a review of the literature published regarding this rare complication.

Methods: We’ve searched the literature in the databases of Pubmed and Google Scholar to find articles that
report pulmonary presentations of cat-scratch disease.

Results: We’ve found only 16 other reported similar cases with pulmonary involvement in cat-scratch
disease.

Conclusions: Pulmonary presentation in cat-scratch disease is an uncommon presentation of a common
disease, and it should be ruled out, even in cases it seems unlikely.
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Introduction:

Cat-scratch disease was first described by Debré
[1] in 1954 and has since been examined in various
reviews, as methods of diagnosis have evolved.
The most common causative agent is Bartonella
henselae  (formerly  Rochalimaea henselae),
although other similar organisms have been
reported to be causative, less common, such as
Afipia felis [2] and Bartonella clarridgeiae [3]. It is
transmitted to human via contact of broken skin
areas or mucosal surfaces with cat saliva or after
scratch or bite from an infected cat, cat fleas, while
there are reports of cases with exposure to dogs
[4]. The most common clinical feature is a
cutaneous lesion at the site of inoculation, often
manifested with a vesicular, erythematous, and
papular phase, accompanied by regional tender

manifestations have been described, in up to 33%
of patients older than 60 years, compared to 14%
in younger patients [5] and include encephalitis
and endocarditis, resulting from disseminated
infection. Other atypical manifestations are

Parinaud's oculoglandular syndrome,
neuroretinitis, erythema nodosum, and
granulomatous hepato-splenitis, myalgias,
arthralgias and osteomyelitis. Bacillary

angiomatosis  and  peliosis  hepatis  are
complications only found in immunocompromised
patients. Pertaining respiratory complications, only
rare cases have been reported, including
pneumonia, pleural effusion or pleural thickening,
with an unknown prevalence. In the past, skin
testing was used for diagnosis, but it has now been
replaced by serology tests, including Indirect
Fluorescence  Assay (IFA) and Enzyme
Immunosorbent Assay (EIA). Polymerase Chain
Reaction (PCR) amplification testing for
Bartonella DNA in the affected tissues can confirm
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the diagnosis, while PCR in the serum has low
sensitivity [6]. ldentification by culture is very
difficult because it requires specific laboratory
conditions. The lymph node histopathology usually
reveals lymphoid hyperplasia, microabscess
formation and stellate granulomas with acellular
and necrotic centers and peripheral accumulation
of lymphocytes and histiocytes.

Florin et al [4] revised the criteria for diagnosis in
2008, requiring three of the following four:

1. History of contact with a cat with or
without primary skin inoculation

2. Exclusion of other causes of
lymphadenopathy

3. Positive serology

4. Lymph node biopsy showing microabscess
or granulomas and positive Warthin-Starry
silver stain.

Table 1: Laboratory Workup

WBC 11640 x10/puL
NE 8260 x10/pL
LY 2390 x10/pL

MONO 910 x10/pL

BASO 40 x10/pL
EO 40 x10/pL

HCT 41%

HB 13.7 g/dl
PLT 462000 x10/uL
GIU 148 mg/dI

URE 31 mg/dl

CRE 1 mg/dl
NA 135 mg/di

K 4.6 mg/dl
TP 7.3 mg/dl

AST 21 mg/dl

ALT 25 mg/dI

ALP 79 mg/dl

GGT 140 mg/dI

TBIL 0.42 mg/dI

LDH 305 mg/dl

AMY 45 mg/dl

CRP 17.4 mg/dl (normal values 0-0.4 mg/dl)
CSF cells 19 (Poly:15, Lympho:4)
CSF Glu 68 mg/dl
CSFTP 36.1 mg/dl

Pleural fluid cells | 1100 (Poly: 12%, Lympho: 80%, Mono:

8%)
Pleural fluid TP 4.1 mg/dl
Pleural fluid LDH 171 mg/dl

Abbreviations: WBC: White Blood Cell Count, NE:
Neurophil Count, LY: Lymphocyte Count, MONO:
Monocyte Count, BASO: Basophile Count, EO: Eosinophil
Count, HCT: Hematocrit, HB: Hemoglobin, PLT: Platelet
Count, GLU: Glucose, URE: Urea, CRE: Creatinine, NA:
Sodium, K: Potassium, TP: Total Proterin, AST: Aspartic
Aminotransferase, ALT: Alanine Aminotransferase, ALP:
Alkaline Phosphatase, GGT: Gamma-glutamyltransferase,
TBIL: Total Bilirubin, LDH: Lactic Dehydrogenase, AMY':
Amylase, CRP: C-Reactive Protein, CSF: Cerebrospinal fluid

Case report:

A 35-year-old male patient came to the emergency
department with loss of consciousness and first
onset generalized epileptic seizures. He didn’t have
any known health problems and he is considered
immunocompetent. His relatives reported that for
20 days he had been suffering from high grade
fever and night sweats. He also complained about
painful swelling in the axilla and elbow of the left
arm. He had seen a doctor for that who prescribed
common antibiotics and had visited the emergency
department once more, 5 days ago, but then
decided to leave against medical advice. Upon his
arrival at the emergency department he developed
generalized tonic seizures, which were followed by
interchanges of consciousness between coma,
lethargy and a confusional, disoriented state. He
also had tachypnea and low arterial oxygen
saturation. His brain CT scan was normal, and a
lumbar puncture was conducted. The results from
the cerebrospinal fluid (CSF) indicated towards
encephalitis and they are shown on table 1. A CT
scan of the lungs revealed bilateral pleural effusion
and a bilateral nodular pattern of opacities in the
upper pulmonary lobes (Figure 1), while the CT
scan of the abdomen only revealed a mild
enlargement of the spleen. He was administered
anti-seizure  treatment  with  Levetiracetam,
antimicrobial coverage for common central
nervous system pathogens and required low flow
oxygen administration. Pleural fluid was sent for
analysis after thoracentesis, which revealed
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lymphocytic exudate. An ultrasound of the left
elbow revealed enlargement of epitrochial lymph
nodes, and a biopsy revealed abscess formation
and inflammation without specific characteristics.
The abscess in the elbow and axillar areas were
both drained subcutaneously and were sent for
microbiologic analysis.

Figure 1: Chest CT scan of a patient with pneumonia of
Bartonella Henselae. Nodular pulmonary infiltrates and
pleural effusion can be seen.

During the second day of inpatient care, he showed
signs of recovery of consciousness, with alertness
and orientation, with  full recovery of
consciousness on the fourth day. He developed
worsening crackles at auscultation of the lungs and
required oxygen administration for at least ten
more days. A second CT of the chest revealed
improvement of opacities in the lung parenchyma
with persistent pleural effusions. From the
laboratory  workup, increased inflammatory
markers were observed, with increased neutrophil
count and C-reactive protein. A thorough
laboratory workup for viral and bacterial
pathogens’ antibodies was negative, and the
cultures and direct stains of blood, CSF, pleural
fluid and abscess drainage fluid were negative.

The patient remembered that he had petted a stray
cat and kittens about a month before the onset of
the symptoms and that the cat scratched him on his
left hand. The IgG antibody tests for Bartonella
henselae came out positive at a titer of 1:512 which
was doubled six days later, and at that time the
IgM antibodies were found positive as-well. His
antibiotic regimen was changed to Doxycyclin and
Rifampicin and the fever and the rest of clinical
signs were attenuated gradually. The patient was
discharged thirty days later feeling well.

Literature review on Cat-scratch disease

associated pneumonia:

The purpose of this article is to review the
pulmonary manifestations of cat-scratch disease in
the literature. Pulmonary manifestations can
include pneumonia, appearing on CT scans as
opacities, pulmonary nodules and reticulonodular
or interstitial pulmonary infiltrates. Pleural
effusions and pleural thickening are often
described, and when available, Bartonella DNA is
detected with PCR after thoracentesis. 16 patients
are described in this review with pulmonary
manifestations of Bartonella henselae disease, 3
females and 13 males. 7 of them are children aged
3-12 years old and the rest are adults. 5 of them
were immunocompromised and 1 of them suffered
from type 2 diabetes mellitus, which can be
regarded as a risk factor for infections. The rest did
not have any significant medical history and were
considered immunocompetent. Patient
characteristics and clinical signs and symptoms are
presented in table 2. Only 4 patients had developed
both central nervous system and pulmonary
involvement, like the patient in this case report.
Two cases were complicated with septic shock and
one of them died; surprisingly, only suffering from
type 2 diabetes as an underlying disease. Whitman
& Krafte-Jacobs [22] suggest that bacterial
endotoxins and immune complex deposition are
implicated in the pathophysiology of cat-scratch
disease associated pulmonary involvement. In
1998, Margileth & Baehren [3] reported a case of
chest-wall abscess, which started as a focal
myositis between the pectoralis major and minor,
with positive serologic tests for Bartonella
clarridgeiae, without any evidence of pulmonary
involvement, though. Biddinger et al [23] describe
a case of invasive endocarditis possibly due to
Bartonella henselae with pulmonary infiltrates in
the right middle lobe, but they suggest that it was
more likely to be a result of asymmetric pulmonary
edema, rather than pneumonia.

Discussion:

We present an uncommon manifestation of a rather
common disease. To our knowledge, only 16
similar cases of pulmonary involvement in cat-
scratch disease were reported in the past. Positive
antibody titers, along with the exclusion of other
causes via a thorough microbiological workout,
placed the diagnosis in our patient. Unfortunately,
neither PCR testing nor Warthy-Stain silver stain
were available in our hospital. As we were able to
witness it in our patient, disseminated infection of
Bartonella henselae, follows a rather slow course
of response to antibiotic treatment. The axillar and
elbow abscesses required subsequent drainage and
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he was treated with oral antibiotics for a total of 6
months to completely recover. This case was
presented to us amidst the 2020 pandemic of
SARS-COVID-19 [24]. Although most signs in
our patient didn’t fit the clinical profile of COVID-
19 disease, the persistent respiratory disease, along
with high grade fever, placed a high suspicion for
COVID-19. Thus, the patient was transferred, at
first, to the COVID-19 treatment unit, until two
PCR tests from nasopharyngeal swab came out
negative. We’d like to report this as a take-home
message, and as a recommendation towards
clinicians, during this pandemic; even though
COVID-19 might be a prevalent disease that could
fit a certain clinical profile, clinicians should be
alert for other diseases as-well, whose diagnosis
and treatment must not be delayed.
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Table 2: A review of the literature on pulmonary manifestations in cat-scratch disease
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Patient Year Clinical signs and Atypical manifestations Diagnosis
characteristics symptoms
Female, 46, 1957 [7] Fever, Headache, Consolidation of right lower | Cat-scratch antigen skin test (+)
housewife Dyspnea, Enlarged lobe, pleural reaction

epitrocheal LN
Male, 20, termite 1986[8] | Fever, Enlarged Mental confusion, increased | Lymph node biopsy: Warthin-Starry
technician epitrocheal LN sleepiness stain (+)
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Anicteric hepatitis
Right pleural effusion
Male, 24 1987 [9] Fever, Pleuritic Left apical pleural Cat-scratch antigen skin test (+)
chest pain, Enlarged | thickening, Mediastinal mass | Mediastinal mass biopsy: necrotizing
left axillary LN in the right posterior side granulomas, Warthin-Starry stain (-)
Male, 34, Renal 1989[10] | Fever, Dry cough, Seizure, Bilateral infiltrates, Lymph node biopsy: Warthin-Starry
allograft recipient Headache, Enlarged | Septic shock silver stain (+)
left epitrochial and
axillar LN
Male, 27, HIV (+) 1990[11] | Fever, Diarrhea, Pleural effusion, Lymph node biopsy: Warthin-Starry
Enlarged left Papilledema, Retinitis, Liver | stain (+)
epitrocheal and abscess
axillary LN
Male, 4 1994[12] | Fever, Vomiting, Left side pleural effusion and | PCR of pleuritic fluid (+)
Right side pneumonia
abdominal pain, Serology antibody testing (+)
Enlarged left
axillary LN
Female, 19, renal 1995[13] | Fever, Diarrhea, Bilateral pulmonary nodules | PCR on lung nodules biopsy
allograft recipient Vomiting in the lower lobes, specimens (+)
retroperitoneal adenopathy,
Low-density lesion in the Serology antibody testing (+)
spleen
Male, 8, 1995[14] | Fever, Vomit, Seizures, Diffuse bilateral Indirect fluorescent antibody titers
Enlarged left interstitial infiltrates 1:512
axillary LN
Male, 11 1995[22] | Fever, tachypnea, Seizures, bilateral pleural Lymph node biopsy: Stellate abscess
Enlarged inguinal effusions
LN Cat-scratch antigen skin test (+)
Male, 6 2001 [15] | Fever, submaxillary | Multiple hypodense Positive serology testing
LN hepatosplenic lesions, difuse
bilateral reticulonodular
pulmonary infiltrates
Male, 3 2007 [16] | Fever Pneumonia, pleural effusion, | Serology antibody testing (+)
and pericarditis
Male, 21, HIV (+) 2010[17] | Fever, vomiting, Neuroretinitis, Peripheral Lung biopsy: granuloma with
blurred vision pulmonary nodules with necrotic center
mediastinal
lymphadenopathy PCR (+) from biopsy sample
Serology antibody testing (+)
Male, 12 2013[18] | Fever Bilateral reticulonodular Serology antibody testing (+)
pulmonary infiltrates,
Multifocal hepatosplenic
granulomas
Female, 3 2013[19] | Fever, Cough, Scattered 2-3mm nodular Pulmonary biopsy: necrotizing
Diarrhea densities throughout the granulomas
lungs
PCR (+) from biopsy sample
Focal hypodensities
throughout the liver and left | Serology antibody testing (+)
kidney
Male, 51, selective | 2016[20] | Right sided chest Multiple pulmonary nodules, | Lung biopsy: giant cell reaction,
IgA deficiency pain Hypoenhancing caseation necrosis, Liver biopsy:
hepatosplenic lesions granulomatous hepatitis with
scattered non-necrotizing
granulomas
Serology antibody testing (+)
Male, 44, type 2 2019[21] | Hypoxia, Cough Bilateral opacities, Left Mediastinal lymph node biopsy:
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diabetes upper lobe pulmonary Warthy Starry stain (+)
nodule, Prominent

mesenteric, mediastinal, and | Serology antibody testing (+)
hilar lymph nodes

Male, 35 2020 Hypoxia, Left Epileptic seizures, Bilateral Serology antibody testing (+)
epitrochial and opacities, nodules and
current axillar LN pleural effusions
case
report
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